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BBepeHue

MprymrHO TakuX ABMEHUI, KaK rpo3a, NMBHEBOW O0XOb, LWKBANMUCTOE ycuneHue BeTpa,
ABMSAOTCA MOHOSIYEKOBbLIE U MYIbTUSYEKOBbLIE Ky4eBO-O0XaAeBble obraka, KoTopble
[OBOSIbHO YacTo rpoMo3asTes Ha Hebocsofe B neTHee BpeMs roga. MoHosiverika — aTo
OAHO eOWHCTBEHHOE Ky4eBO-[4oXaeBoe o06rako, CYLEeCTBylLUlee He3aBUCMMO OT
apyrux. MynbTusidenka — 3TO ke KracTep (CKomnneHue) MOHosiYeeKk, KOoTopble
06beanHeHbl 0AHOM HakoBarnbHen. To ecTb KOraa ogHa siYenka 3aTyxaeT, TO BO3rie Heé
Apyras 3apoXxgaeTcsa Unum xe 3apoxgeHve uaé€T ogHOBPEMEHHO. OTW KOMMIEKCbl MOryT
3aHMMaTb Mo nrolagn OT HEeCKOJIbKMX OEeCSATKOB A0 HECKONbKMX COTEH TbICSAY KM2.
MocregHve uveHytoTcs MesomacwtabHelMy KOHBEKTVBHBIMU Knactepamn (MKK). OHu
CMocoOHbI BbI3biBaTb MOLUHbIE LLKBAsbl, KPYMHbIA rpag v cunbHenwme nvBHWU. OgHako
HU4ero ocoOeHHOro OHM COOOW He npeacTaBrsAlT — MPOCTO CKOMMEHWE MO LLHbIX
KydeBO-goXaeBblx obnakoB. Ho ectb artmocdepHoe obpasoBaHve, KOTOpoe
npoayuupyeT ewe 6Gornee cypoBble MOroAaHble YCroBMs, B TOM 4YucCrie U TOpHago u
Ha3blBaeTCa OHO cynepsiyerKka. YcroBus nx obpasoBaHus U CTPyKTypa KapAuHambHO
OTNMYalTCs OT OObIYHbIX Ky4yeBO-4OXOEBbiXx obGnakoB. W aTa cratba kak pas
NOCBSILLEHA 3TUM YAUBUTENbHBIM, PEOKMM 1 3axBaTbiBalo WM 06bekTam atMocdepsl.

MoHoAa4YenKku n MynbTUSYEUKMN.

[na Havana paccMoOTpuM npoueccbl obpas3oBaHusi OObIYHbIX MOHOAYeeK. B ACHbIN
neTHUN aeHb CorHue CunbHO HarpeBaeT NOoACTUNAKLLYO NOBEPXHOCTb. B pesyrnbTaTe,
BO3HVMKaeT TepMuyeckas KOHBEeKUMsi, KoTopas MpuBOOUT K  BO3HUMKHOBEHWUIO
«3apogplweny 6yagywen rposbl — MAOCKMX KyyeBbix obnakoB (Cu hum.), BbicoTa
KOTOpPbIX He nNpeBbliwaeT 1 KM. OHM 0ObIYHO NOPOXAAKTCA Xao TUYECKN BCMSIbIBAK) LM U
obbEMamMm nporpeToro BO3dyxa — TepMuvKamu B Buae nysbipen. B atom cnyyae
BO3HUKLLEEe 06MayYko MPOAEPXKUTCS HEKOTOpoe BpeMsi (OeCATKM MWHYT) U B wuTore
pacTBOPUTCA He nepewnaa B Apyrylo ctaauio passutusa. ViHoe gerno coctouT, Korga
BCN/blBalO WM TepMuUK npuobpeTaeT opMy He My3bipsi, a HENpepbIBHOW CTpym
Bo3ayxa. [1pu aToM B MecTax, oTKyaa noaHsrcsa Bo3nyx, obpasyetcs paspexeHue. OHO
3anosiHaeTcs BO3gyxoM C OokoB. BBepxy, HaobopoT, M3bbLITOK BO3gyxa CTpemutcs
pacnpoCcTpaHNTLCA B CTOPOHbI. Ha HEKOTOpOM paccTosAHWM BO3OYLUHOE [BWKEHMWE
3amMblkaeTcs. B pesynbTate obpasyeTcs KoHBeKkTuBHas sderka. [pu atom Cu hum.
nepexoaut B KydeBble cpegHve unm KydyeBble MouwHble obraka (Cu med., Cu cong.),
BblCOTa KOTOPbIX yxe cocTaBrseT Ao 4 km. [epenp€T kyyeBoe nriockoe obrako B
cpedHee, a 3aTeM B MOLLHOE WINN >Xe 3aKOHYUT CBOK 3BOSIOLIMIO, OCTaBLUMCL Ha NepBou
CTaiumM 3aBUCUT TOSbKO OT COCTOSIHUA aTMocdepbl B AaHHOM MecTe U B JaHHOE BPEMS.
OcHoBHbIMK (hakTopamu, CnoCcOBCTBYHOLLMMN POCT KOHBEKTMBHBIX 0BJAKOB SIBMAOTCA
peskoe nageHne TemnepaTtypbl C BbICOTOM B POHOBOM aTMoOcepe, a Takke BblaerneHve
Tenna npu gasoBbiX Nepexoaax Braru (KoHgeHcaums, 3amep3aHve, cybnumauus), ansa
yero Heobxoaumo [JocTtaToyHO 6Gornbluioe coAepxaHue BOASHOroO napa B BO3dyXe.
CoepxvBatlowmmM (pakTopoM SBMSETCA Hanuyme B aTMocdepe CcrioeB, B KOTOPbIX
TemnepaTypa crabo nagaeT C BbICOTOW, BNMAOTb A0 M30TEpMuUM (TemnepaTtypa C
BbICOTOM HE MEHSIETCSA) UN MHBEpCUM (MoTennieHre ¢ BbicoTon). NMpu 6naronpuaTHbIX
ycrioBuax Cu cong. npeBpawgeTcs B KydeBo-goxaeBoe Cb obnako, kotopoe Wu
ABMNAETCS NMPUYMHOW NMBHEN, rpo3bl U rpaga. Ho B nmobom cnyvae Ky4yeBO-O0XKAEBOE



obrnako BO3HMKAeT nepBoHavasrbHO kak Cu hum, a He cnoHTaHHo. OTNUYUTESbHBIM
Npu3HakoMm 3Toro obraka siBnsetTca obneaeHeBLWAasa BepLlumMHa, KoTopas OOCTuUrna crios
nHeepcumn (Bbicota Cb onpegenseTca ypoBHEM KOHAEHCALUUN U YPOBHEM KOHBEKLMN —
COOTBETCTBEHHO HWXHAS U BEPXHSAS rpaHuubl obraka. B Tponnyeckumx wmpoTax BbicoTa
aTMx obnakoB mMoxeT gocturate 20 kKM n npobusatb Tpononay3y). OHa HasbiBaeTcs
HakoBarnbHs W npeacTtaBnseT cobON Cror NMOTHbIX NEPUCTbIX 0ONiakoB, pa3BUTbIX B
roOpu30oHTabHON NIIOCKOCTU. B 3TO Bpems 061ako A4OCTUrfio MakCMarbHOro passuTus.
Mpu aTOM Hapsgy ¢ BOCXOAALWLMMK NOTOKaMum B obriake, 06pa3oBbIBaOTCA HUCXOOA LLME
B pesynbTaTe BbliMageHust ocagkoB. Bbinagatowpme ocagku OXna)gatoT OKPYXKako LM
BO34yX, OH CTAHOBUTCS NSIOTHEE N HAYMHAET ONycKaTbCs K MOBEPXHOCTM (3TOT npouecc
Ha 3emre Mbl HabnogaeT Kak LWkBan) BCE 6osble m 6osblie 6Nokupysa Bocxoadaume
MOTOKW, KOTOpPble O4YeHb HeobxoauMmbl AnA cywecTBoBaHus obrnaka. A nobon
HUCXOOSALWMA NOTOK ryoutenbHO OencTByeT Ha obnakoreHesauc. Takum obpasom,
obnako, gopocwee go cragum Cb, cpasy xe camo cebe nognucbiBaeT CMePTHbIN
npuroBop. Kak nokasbiBalT UCCIEAOBAHUS, HACXOOSA LLME MOTOKM B HUXKHEW €ro 4acTtu u
B nogobravyHOM crnoe BbI3biBAOT OCOOEHHO CUMbHbIN 3dPEKT - u3-nog obnaka,
obpasHo roBops, BblbuBaeTcs yHoameHT. B pesyrnbTaTe HacTynaeT duHanbHas
ctagua cywectBoBaHua Cb — ero guccunayus. Ha atonm ctagum nog obGriakom
Hab o aaTCs TONMbKO HUCXOOS WME NOTOKWU, MOJNHOCTbI0 3aMEHMB BOCXOAs LUME ; OCaaKu
NnocTeneHHo ocnabeBakwT U npekpawarTcs, obnako CTAaHOBUTCA MeHee MNMOTHbIM,
MOCTEMEHHO nMepexoada B CHOW  MfOTHbIX nMepuctbix ob6rakoB. Ha a3Ttom ero
CylleCcTBOBaHMe 3akaH4uBaeTcs. Takum obpas3om, BCe cTagum 3BosoLUM 0Bnako
NPOXOAUT NMPUMEPHO 3a 4ac: pocT obraka npowucxoaut 3a 10 MUH, cTagust 3perocTu
npogosmkaetcsa okono 20 — 25 MuH, a guccunauus npoucxogut npumepHo 3a 30 MUH.

MoHosi4e ko Ha3biBatOT 00fako, KOTOPOE COCTOUT U3 OO4HOW KOHBEKTUB HOW S1Ye KK, HO
yawe Bcero (npumepHo B 80 % crnyyaeB) HabnogalTCa MyrbTUSHENKU — rpynna
KOHBEKTUBHbIX $4e€eK B pPasNM4HbIX CTaausx pasBuTusa, OObeaWHEHHblE OAHOW
HakoBarnbHen. Npu MynbTUAYEKOBOW IPO30BON AEATESIbHOCTU HUCXOOSALIME MOTOKMU
XONIoAHOro BO34yXa «MaTepuHCKOro» obriaka co3galT BOCXOAsWME  MOTOKW,
dopmupyloLme «aodepHe» rpo3oBble obraka. OgHAKO HYXHO MOMHUTb, YTO BCe
SAYEerKM HUKOorga He MOryT HaxoouTCAa OJHOBPEMEHHO Ha OOHOM cTagun pasButus!
Bpewms cyliecTBoBaHUss MyrnbTusiyeek ropasgo 60rsbLwee — nopsiaka HECKONbKMX YacoB.

Cynepsiyenka. OCHOBHbI€ MOHATUSA.

Cynepsiyerika — 3TO OYeHb MoOLUHAs KOHBEKTMBHasi MoHosiderka. [lpouecc eé
obpasoBaHMA UM CTpPOEHME CUMIbHO OTNMYAeTCss OT OObIYHbIX Ky4eBO-A0XAEBbIX
obnakoB. [loaTtomy 9TO sABneHWe npeacTaBnseT 60MbLIOA WMHTEPEC AN YY4EHbIX.
MHTepec coctout B TOM, 4YTO OOblYHAsi MOHOSiYENKa MPW ONpPedenEHHbIX YCroBUAX
npeBpaligeTcs B CBOE0Opa3HOro « MOHCTPa», KOTOPbI MOXET CYLLECTBOBATb OKOJO 4 —
5 YyacoB MpakTU4ECKN HE MEHSASACH, ABMSSICb KBA3UCTaALMOHAPHbBIM U reHepumpoBaTb BCe
onacHble aBreHus norogbl. [lnameTtp cynepsiyeriku moxeTt gocturatb 50 km 1 6ornee, a
e€ BbicoTa vacto npeBbiwaer 10 kM. CKOpOCTb BOCXOOALMX MOTOKOB BHYTPU
cynepsyenkn pocturaet 50 m/c n paxe 6ombuwe. B pesynbTaTte, YyacTto obpasyeTcs
rpag, anameTtpom 10 cm u Bonee. Hmxke 6yoyT pacCMOTpPEHbl yCrioBus obpasoBaHus,
AVHaMVKa 1 CTPYKTypa cynepsiye iku.



Ycnoeusa obpasoBaHus.

e Overshooting Top

T
~12-13 km ———sy _ -
Mammatus
«—Virga
Horizon
b NE
«10 km
Forward Flank
Light Rain Gust Front
Heavy Rain
g:;‘:.; ';lrdo'r‘:(f puUc. Ne1 Storm Motion
CprKTypa cynepsade MKW
OcCHOBHbIMU drakTopamu, Heobxo4MMbIMU ans
O6pa3OBaH|/1$| Cynepﬂqeﬁkm ABJIAKOTCA COBWUI  BeTpa
(VISMGHGHVIG CKOPOCTK N HanpaBlieHNA BeTpa C BbICOTOWN B
croe 0 — 6 KM), HaliMyme Ha HU3KUX YPOBHAX CprIZHOFO XYY
TEYEHUA N CUnbHas HecTabunbHOCTL B aTMOC(*)epe, Koraa ¢ 494 }
Ha6ﬂ|0ﬂ,aeTCF| «B3pblBHaA KOHBEKLUA». ﬂepBOHaqaanO
obrnako umeert XapaKTepPUCTUKN MOHOSAYENKN C npAMbiMA --

BOCXOOA LMW NOTOKaMK TEMSIONO U BfiAXXHOrO BO3adyxa, HO
3a TEM Ha HEKOTOpOu BbiCOTe HabrtogaeTca cosur BeTpa
n (Mnn) CcTpymHoe TeudeHwe, KOTOpOe  HaduHaeT
3aKpyymBaTb MO CNMpann BOCXOAALMA NOTOK U HEMHOrO
€ro HaKIIoHAEeT OT BepTuKarbHOM ocu. Ha nepBomM pucyHke :
KpacHOMW TOHKOW CTPESKOM Moka3aH caBur BeTpa ——
(CTpyMHOE TEe4YeHMe), LUMPOKOW CTPESIKOM — BOCXOAA LM

NoToOK. B pesyrnbTtaTte ero ConpUKOCHOBEHMUSA CO CTPYWHbIM =
TeYeHneM, OH HauuHaeT 3akpyyuMBaTbCs MO Chnvpanu B AR
rOpM3oOHTaNbHOM MMOCKOCTU. 3aTeM BOCXOAS LMW MOTOK, E’g
Bpaw@scb Mo cnvpanu, nocTeneHHO U3 ropu3oHTaSIbHOro P
npeobpasyetcss B Goree BepTMKalbHbIA. 3TO  MOXHO T —

HabnogaTte Ha BTOPOM pucyHke. B KOHeyHOM wuTOre

BOCXOOALMIA MOTOK MpurobpeTaeT MNoOYTU BepTUKamnbHyl0 ocCb. [lpyu aTOM BpaleHue
NpOAOSKaeTCA, MU OHO HACTOSIbKO MOLUHOE, YTO B uTOre npobmBaeT HaKoBasibHIO,
obpa3ys Hag HeW Kynon — BO3BbILAKOLWYCA Makywky. lMoserneHve 3Toro Kynorna
CBMOETENMBCTBYET O MOLLUHbIX BOCXOOALMX MOTOKaX, KOTOpble CMOCOOHbI npobutb
MHBEPCUOHHbBIN CMOW. JTa BpallaloLLasca KOfloOHHa sIBIFeTCs «cepauemMy» cynepsaydeku
N HasblBaeTCcsd Me30UMKIoH. Ero guvameTtp MoxeT cocTtaBsfsite oT 2 o 10 Kwm.
BosBblLaWaaca Makywka Kak pa3 CBMAETENbCTBYET O HalM4MM Me 30U MKIoHa.

Bombwas npoao/mKUTENbHOCTb XM3HU M CTAbUIbHOCTb Cynepsvyeriku cBsi3aHa Co
cnegylouwmm. brarogaps Me3oUMKNOHY BbiNageHue ocagkoB MNPOUCXOOMT 4yTb B
CTOpOHEe OT BOCXOAALUEro MNoTOKa, a clieJoBaTeflbHO U HUCXOOSLME MOTOKWU Takxe
HabnogatoTca B CTOPOHE (B OCHOBHOM MO 06e CTOPOHbl OT Me30uMKioHa). B Takom
cnyyae oba noTtoka (HMCXOOALWMW M BOCXOOSALMMN) COCYLUECTBYIOT Mexay cobon -



ABMAOTCA OPY3bSAMU: OMYCKasiCb BHU3, MEPBbLIN BbITECHAET TEMSbIN BO3YX BBEPX, @ He
GrokMpyeT ero OOCTyn B A4Y€VKy, TEM caMbiM elwe Oonblle ycunmBas BOCXOOS LMK
MOTOK. A YeM MOLLHee BOCXOAS LMIA NOTOK, TEM CUSMbHEE N OCaZKWU, KOTOPbIE BbI3biBAOT
ewe 6onblmre HUCxXoOsLMe MOTOKW, KOTOpble BCE CUNbHEE BbITECHSIIOT MPU3EMHDIN
BO3ayX BBepx. VI ecnu a4verky ynogobutb Korecy, nonydaeTtcsi, YTO OCafKkv B TakKOM
cutyaumu, kak Obl, 3TO Koneco packpyduBatwT. MmMeHHO B peasyrbTate 3Toro
cynepsiyerka cnocobHa cylecTBOBaTb B TEYEHME MHOMMX YacoB, pa3pacTasiCb 3a 3TO
BpPeMS Ha OECATKM KM B LUMPUHY W ASMHY, NOpOoXaasa KPYrHbIW rpagd, CUMbHble NUBHU K
YacTo TopHago. B 310 Bpemsi y MOBEPXHOCTWU 3eMin nosiBrsietca 3 MUHUAGPOHTA: 2
XONOAHbIX B panoHe HUCXOAs LMX MOTOKOB, U TENSbIN B panoHe BOCXOOSALWMX (CM. puc
Ne1). To ecTb NOSABMIETCA MUHMATIOPHBIA LIMKIOH, «3apoAblLlLeMy» KOTOPOro Kak pa3 u
ABMSETCHA TOT CaMblil Me30UMKoH. Kak Bblfio ckasaHo Bbllle, CMepyn BO3HUKAKT He
TOSIbKO B Cynepsiyerikax, HO M B OOblYHbIX MOHO- U MyfbTusyenkax. OpHako
CyLLeCTBYET rflaBHOE pasnunyve: B Ccyrnepsiyerike ocagkm M TopHago HabnwopatoTcs
OAHOBPEMEHHO, @ B MOHO- U MYfbTUSYEMKaxX — cHavana cMep4, a MoTOM OocafKw,
Npu4EM B TOM panoHe, rae Habniogancs cmepy. JTO CBA3AHO C OTCYTCTBMEM SABHOIO
caBvra B MPOCTPAHCTBE BEPXHEW «KPUCTASNOreHHoW» 4acTu obnaka, U HWXHEW B
KOTOpYO BTeKaeT Tensbl Bo3ayx. Kpome Toro, B cynepsiyerikax obbl4HO Hag BEP LUMHOW
MMeeTCs CTPYNHOE TeYeHne, KOTOPOE BbIHOCUT BbITECHEHHbI BO34YX NPOYb OT obraka,
B pesyrnbTate 4yero HabnogaeTcs oYeHb BbITAHyTas HakoBarbHs (cM puc.Nel), Torga
Kak B OObIYHON siYelrke BbITECHEHHbI TEMSbIM XOJIO4HbI A BO3AYX OMYCKAaeTCs Mo Kpasim
M TeM caMbiM AOMOSHUTENMBHO OOKMPYeT «nuTtaHue». [loaTomMy cmMepynm B Takux
SYenkax KpaTKOBpeMeHHbl, crabble, n pegko 6biBalOT Ha crtagum Gorblen Yem
BopoHka(funnel cloud).

Foporpad.
MpoBeaém cpaBHeHWE TPEX BMOOB LUTOPMOB C MOMOLWkto rogorpadpa. ogorpad

CKOPOCTU — 3TO KpuBasi, KOTopasi CoeAuHsIeT KOHLbl BEKTOPOB CKOPOCTM 3a pasHble
NPOMEXYTKN BPEMEHM, OTCYUTAHHbIE OT OLHO N TOYKM.
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Noporpad

HaHHbln rogorpad MnokasbiBaeT BepTuKallbHbIM COBUI BeTpa [OJ19 MOHOAYE VKW,
MYIbTUSIYEVKM U Cynepsderiku. TOYkM BAOMb NMHMK rogorpada npeacraBnatoT cobon
KOHEYHble TOYKM BEKTOPOB (He nokasaHbl), npoBeaéHHble u3 Toukm (0,0) (nepeceveHmve
OCU XYy), KOTOpble MoKa3blBaOT CKOPOCTb, U HanpaBieHMe BeTpa Ha KOHKPETHOW BbiCOTe
(B km). Hanpumep, ona ropgorpada cynepaderiku, Ha BbicoTe 1 KM BeTep HOro-
BOCTOYHbIA, HA 2 KM BbICOTbl OH yCUNUSCS (BEKTOP LJSIMHHEE) U CTan KXHbIM, a Ha
Gorblen BbICOTE OH MOCTEMEHHO NEPEXOAUT Ha toro-3anagHblil, CTAHOBACbL BCE
cunbHee. Takum obpasom, Yem ANnHHee rogorpad, TeM cunbHee capur BeTpa. Ho He
TOSIbKO ASIMHHA, HO M (hopma rogorpada OYeHb BaXkHa, T.K. yKasblBaeT Ha M3MEHEeHUe
HanpaBsfieHMa BeTpa C BbICOTOW. Takke WU3OrHyTblM rogorpad ykasbiBaeT Ha
MPUCYTCTBME HA HMXKHUX YPOBHSIX CTPYMHONO TeYeHusi, KOoTopoe YyBenudyvBaeT



noTeHuman Aansa passutua WTopma. Kak BWOHO M3 pUCYHKA, MOHOSIYEMKU UEHT
He3HauYuTesbHbIN COBUI BeTpa, NMO3TOMY OHM He OMacHbl, XOTS ecnu B aTmocdepe
NPUCYTCTBYET CUSIbHAA HEYCTOMYMBOCTb, TO MOXET NMPOU3OWUTM MyfbCcauusa WwrtopMa ao
MOLLHOro ¢ ob6pasoBaHveM rpaga v (Mnm) CUnb HbiX LLKBAJIOB.

OnHamuka cyneps4veexk.

HyXHO OTMETUTb, 4TO cynepsvenkn GoiBatoT M OONbLIME U ManeHbKUe, C HU3KOM UIn
BbICOKOW BO3BbILLAKOLIENCA MaKyLKOW M MOryt obpasoBbiBaTbCsA rae YrogHo, HO B
OCHOBHOM B LieHTparbHbIX wratax CLWA — Ha Benukux paBHuHax. B EBpone 1 Poccumn
OHU KpaWHe pefkue, U BCTpeyarTcsa TONbKO O4HOro Buaa — cynepsvenkn tuna HP. O
Krnaccugukauum pevb nongéT Hmke. Cynepsivenkn Bcerga CBA3aHbl CO 3HAYUTE NbHbIM
caoBurom BeTpa U BbliCOKMMK 3HadeHuaMu CAPE — nokasatenb HectabunbHocTu. [Ana
cynepsdeek npegen BepTukanbHoro casura HadnHaetcsa ¢ 20 m/c B croe 0-6 KM.
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MowHbln caosur BeTpa B crioe 0-6 KM Bbl3biBaeT BbICOKMM MOTEHUMAN OJ8 pasBUTUS
cynepsaderkn M Me3ouuKrioHa, HO He obgasaTternbHO TopHago. Passutve TOpHago
3aBUCUT OT AUHAMUYECKOWN CTPYKTYPbI Wropma. Cuna mMe3ouuKIioHa Takxe 3aBUCUT OT
nraBy4ecTn (ABrieHue, Korga oTAeNbHbIN 06BbEM BO3ayxa NogHVMaeTCa U OCTaéTcs Ha
HEKOTOPOW BbICOTE CBOOOAHO «MNOABELLEHHbIM»). Kak npaBwuio, cynepadvenka,
CyllecTBylowasi B cpefe C MNPUCYTCTBMEM CTPYMHOrO TeYEHUS Ha HU3KOM YPOBHE
cnocobHa nopoauTb TopHago B OOMbLUMHCTBE crnyyYaeB. BepTukanbHbIi coBur BeTpa
BbI3bIBAET pas3BUTME AMHAMMWYECKUX MPOLECCOB B LITOPME, KOTOpble 3aTparvBaloT
pasButTue, cuny, NpoaOSPKUTENBHOCTb, WU ABWKEHME cynepsyenkn. MoaenvpoBaHue
nokasblBaeT, YTO BpalleHMe BOKPYr BepTUKaslbHOM OCU (BOCXOOS LMK MOTOK) OOJPKHO
OblTb ypaBHOBELLEHO CUJSIOM Bapuyeckoro rpagveHTa, HanpaBfeHHOW K LEHTpY
BpaLLEHUS, Bbl3blBasi MOHMXKEHWE OABIIEHMSA B CPEOHEM CIioe LITOpMa, rae BpalleHue
Hanborblee. OTO BepTMKanbHoe konebaHve pOaBrneHuss nNpuBoauT K ewe Oonee
CUSIbHOMY BOCXOASLIEMY MOTOKY B CPEOHEM CJloe SYENKU, KOTOPbIA B CBOK O4Yepenb
Bbi3biBaeT 6Oorbliee BpalleHue (M3-3a BepTUKaSIbHOro npoTskeHus). CKopocTb
BOCXOASILLEro MnoToKa YBENUYMBAETCH C BbICOTOW, MO3TOMY YeM 6orbLue caBur BeTpa,
TEM CUSlbHEE MPOUCXOAMUT BpaLLEHVe.

Brarogaps AOuHamuyeckum cunam, cynepsaderika MOXeT «BcacbiBaTb» BO34yX U
6raronpusTHO CyLecTBOBaTb B HOYHOE BpPEMsi, HECMOTPS Ha YMEeHbLUeHue Tenra u
HeYCTOM4MBOCTU. [uMHamMuMyeckue npoueccbl MPUBOAAT K TOMY, 4TO cynepsyeinka
HauyMHaeT ABuraTbCsl MpaBee OT cpeAHero (Beayliero) notoka. [uHamudeckue cunbl, B
KOHEYHOM c4yeTe, MOryT 3acTaBWTb [MaBHbIA BOCXOAALLMM MOTOK pas3fenmtbCs Ha 2
OTAESbHbIX BOCXOAALWMX MOTOKA, TO €CTb, Kaxkaas cynepsaveika MoxeT pasButb oba
UMKSIOHWYECKMX (HAa npaBoOM CTOPOHE) W aHTULUKIIOHMYECKUX (Ha FEeBOW CTOPOHE)



BpaleHUs B cpefHeM crioe. OTO MOXET pasfgenuTtb Cynepsiyerky Ha 2 oTAeflb Hble
AYerkK, Npu 3ToM ogHa OyaeT ABuraTbCA BMpaBoO, a Apyras BfeBO OT BedyLLero
notoka. Kraccuieckum npmvmMmep packarnbiBaHus wrtopma npowusowen 28 mas 1996 B

Muaunane (CLUA).
MexaHu3m TOpHaao B cynepsiyeuke.

Bce cynepsiyeiikm npounsBoasaT CypoBble norodHble ycrioBus (rpad, LWKBarmbl, NIMBHM), HO
Tonbko 30% WM MeHblLe U3 HUX FEHEPUPYIT TOpHAA0, NMO3TOMY HaAOo MOMbITaTbCS
pasnNUymnTb Cynepsivyenku, reHepypyroLme TopHago, oT 6oriee «CMOKOMHbIX».

MowmHbin caur B croe 0-6 kM (ONWMHHBIM rogorpad) u goctaTtoyvHas nnaByyYecTb
Heobxoaumbl Ana obpa3oBaHns MOLLHOIO mMe3ouukrioHa. Obpa3oBaHue cynepsiyeikmi B
YCIOBUWN CYLLECTBEHHOrO WUCKpUMBIieHMa rogorpadpa B croe 0-2 kM cnocoberByet
pa3Butuo TopHago. OgHako pasBuTUE TOPHALO 3aBUCUT OT AMHAMMWYECKOW CTPYKTYpbI
wropmMa. [oImkeH nNpuCyTCTBOBATb CWbHbIM BOCXOASALWMA MOTOK W BepTUKallbHOe
BpaleHU A58 CUMbHOMO Me30UMKIoHa W pas3BuTua TopHado. [opu3oHTanbHoe
BUXPEHME, BbI3BAHHOE BEepTUKASlbHbBIM  CABUIOM  SIBfFEeTCS  pewaluwumm B
dopMMpOBaHUM ME 30LMKITOHA.

Hwke npeacTtasrieHa Teopus 6apoKIMHHOIO BUXpeHUs, obbsacHAKLWAaa opMmmupoBaHme
TOpHaZo B cynepsiyeike.

STORM-SCALE Ha cxene noxaszaso
4. Streamwise 1. Front flank Front flank B3aHMOJ EHCTEHE
vorticity is tilted downdraft aRwaNran CyTIepA ik C

vertically to create’ g, Undercuts inflow ' S .
an intense low-level « ] 2. Baroclinically- OKPY KAIOLEH CREJOH,
cyclonic updraft induced streamwise b o7000e MOXET IPHEECTH K

and the tornado 2 - vorticity is created 5
along boundary EEpTHKATEHO HAKIIOHEHHOMY

6ap OKITHHHOMY BHEPEHUEO.

Rear flank —, 3. Environmental inflow
downdraft lifts above front flank JTO MOXET IPHBECTH K
downdraft [CHIE HIFO ME20LHKII0HA Ha
L = Mesocyclone within hook echo area of supercell HIKHEM YPOBHE H
¢and® symbols above denote sense of rotation EOSHHKHOECHHIO TOPHAZO.

CTpoeHMe N anemMeHTbl cynepﬂqeﬁku.

Overshooting top
Back-sheared

amvil A
YRy —

[MaBHbIM 3NIEMEHTOM Cynepsiyeiiky, kak Obifo ckasaHo Bbille, ABISIETCS ME30LMKITIOH,
BM3yasSlbHbIM MPU3HAaKOM KOTOPOro SIBIIETCS BO3BbIWAKLWRAACA Makylwka (overshuting
top) Hag HakoBanbHEN U BpauwatoLleecs (HO He Bcerga) obrako-HaBec (wall cloud) B



OCHOBaHUKN cynepsiyenkn. OTo 06rako OKpYyrfiom unm oBarbHOW POpMbl NOKa3biBaeT
30HY rfiaBHOro BocxodsLero notoka. Ero avameTtp obblyHO coctaBnseTr 1 — 4 km. B
peakMx crnydasix B BepxHeW 4actu 3Toro obriaka Habrogaetca Tak HasblBaeMoe
«obnako-BopoTHMK» (collar cloud), mmetowee Bug kosmbua. OT wall cloud yacTto B
CEBEPHOM HamnpaBlieHUM OTXOLUT HEKUM «OTPOCTOK» - obrako-xBocT (tail cloud). 3to
obnako B Buae Y3KOW W ANMHHOM NOJIOChl O4HMM Kpaem npuMbikaeT Kk 06naky-HaBecy u
TAHETCH OT Hero oObl4HO OT 30HblI BbiMALEHWA OCaJKOB B CEBEPHOM HarpassieHUwn.
MHorga moxHo Habnoaatb Apyron Bug obriaka-xBocta — «xBoCcT 606pax (beaver tail).
OHO umeeT BUA OTHOCUTESBHO LUMPOKOW M MIIOCKOM NOSIOCKI, MOXOXeW Ha XBOCT 6obpa,
OT Yero 1 NoNy4msno cBoé HassaHue. OHO MPUMbIKAET K rMaBHOMY BOCXOASALLEMY MOTOKY
N pacroraraeTcs NpUMEpHO napannensHo K Ténnomy poHty (TP) cynepsyenkn u
npocTupaeTcs OObIYHO C 3anaga Ha BOCTOK. YacTto HabniogaeTcs O4HOBPEMEHHO
obrnako-xBoCT, oTxogsllee OT obnaka-HaBeca M xBocT 6o6pa. [llocrnegHun Gornee
ANWHHBIA 1 oBpa3syeTcs Ha Borblien BbicoTe. YacTto oT obraka-HaBeca pasBMBaeTCs
HanpaBJfieHHbIN BHM3 06MayHbI OTPOCTOK — BOPOHKOOOpasHoe obrako (funnel cloud).
Ecnn aTa BOpOHKa AocTuraet noBEPXHOCTM 3eMfn, TO B 9TOM Cllydae OHa Ha3blBaeTcs
TopHago. B atom cny4ae Ha mecTe CONPUKOCHOBEHUA TOPHaAAO C 3eMnén obpasyerca
Bpawato weecss obrnako nbinim u mycopa (debris cloud). PaHbwe 310 obpasoBaHue
HasblBann kackagom. B cynepsadverke noytu Bcerga CywecTtByeT 2  OCHOBHbIX
HUCXOOA LLUMX NOTOKa:

/T\

Mam Tower

Updraft Base Downdraft

1) TeinoBon Hucxogsawmmr notok (Rear flank downdraft — RFD). 31o obnactb oceaaHus
CyXOro BO3ayxa Ha 3agHeln CTOpPOHE Me30LMKIIOHa, Kak Obl 0GEPTbIBAA ero BOKpyr, 3a
ucknoyeHmem obn. nputoka (inflow). BusyansHeim npusHakom RFD sBngeTcs «uyuctas
wenb» (clear slot) — Hebombwas obracte MeHee NMOTHOW W Gonee CBETSION
0o6riay4yHoOCTM; yKasblBaeT Ha Hucxogsauwmin noTok. IT1oT notok (RFD) dopmupyet vy
3eMHOM NMOBEPXHOCTU ThISIOBOW XOJIOAHbLIN (PPOHT, HAZ KOTOPbIM Pa3BUBAaOTCH KydeBble
obrnaka B Buaoe GalweH (towers), T.K. UX BbiCOTA 3HAYUTESNBHO MPEBbLILWAET LUNPUHY,
coeuHEéHHbIe Mexay cobon B Lenoydky mnm nuHuio — flanking line towers. 3ta nuHuA
00bIYHO pacnoriaraeTcs Ha lro-sanagHoM CTOPOHE OT ME30UMKIIOHA. JIMHUS KydeBbIX
00rnakoB MMeEeT CTyneH4YaThbli XapakTep, Koraa HavBbicliee obrako (rnaBHasi 6aluHa —
main tower) pacnonaraeTcs BNSOTHYO K ME3OLMKIIOHY, MOCTENEHHO CIMBAACb C HUM,
yBENMYMBas cynepsiyeinky B pasmepe. B parioHe cnusiHua BbIOENSOT Y3Kyto ob6racTb C
WMHTEHCVBHBIMW OCagKaMu 1 rpafoM — 3aHaBec JoXAA (rain curtain).



MICROBURSI

2) lMepegHun rnaHr Hucxopswero notoka (Forvard flank downdraft — FFD). 3To
rmaBHas o06SaCTb HUCXOOALWMX TMOTOKOB B MNEpefHen 4YacTu Ccynepsidenkn, roe
BbINagalT caMble CUIbHble OCadKM Ha OOLIMPHOM TeppuTopun. TN NOTOKM CO3OaroT
nepegHmn X®. FFD wungeHtnien RFD, TOonbko Habnogaetca C MNpOTMBOMOJSIOXHOM
CTOPOHbI Me3ouuKkoHa u 6ornee obwwupHbln. Kak pa3 Boosrb nepegHero Xo
pasBmBaeTcsa obnako-nosika (shelf cloud) — pasHoBMOHOCTL LLKBASIOBOro BOpOTa; MMEET
BUO rOPU30OHTAsbHOIO KiiHa UM NOCKOro BbICTYMNA, HUXKHASA YacTb KOTOPOro 06bl4HO
MMEET KIOYKOBAaThbIW/pa3opBaHHbIN BUO M3-3a CUIMbHbIX BETPOB. Hapsagy ¢ OBywms
XOJIO4HbIMU (PPOHTaMu, B Cynepsiyerike y MOBEPXHOCTM 3eMin CyLIecTBYeT OAWH
TENMbIN PpoHT (TP) — rpaHMua mexay obriacTblo nputoka TENMoro sosgyxa u FFD,
crnegoBaTtesibHO, OH NPOCTMPAETCA OT ME30LUKITIOHA K BOCTOKY — HOr0-BOCTOKY OT HEFO U
00bIYHO CTaLMOHAPHBLIA UMM MeANeHHO ABUraeTca B CEBEPO-BOCTOYHOM HanpasrieHuu,
nepexoasi Ha HEKOTOPOM pacCToAHUN B nepeaHnin X .

Yacto B cynepsiyenkax HUcCxogsme noTOKU SOCTUraltoT YpesBblHaiHOW MOLUHOCTKU. B
3TOM criy4ae oHM HasbiBatoTca downbarst («B3pbiB BHU3Y). [locTMraa 3emnm, 3T0T NOTOK
pacrnpoCTpaHAeTCa BO BCEX HanpaBlieHUAX, MPUHUHASA CUIbHble paspyleHus. Y Hac
39TO SBfEHWEe Ha3blBaeTCA LWKBAfOM, OJHAKO €ro CKOpPOCTb BCE e YycTynaeT
payHbapcty. PasnuyatoT mukpobapcTbl n makpobapcTbl. MukpobapcCT — 3TO MarneHbKui
AayHbapCT, pacnpoCcTpaHAWMINCS Ha paccToaHne 0O 4 KM OT MecTa COMPUKOCHOBEHUSA
C MOBEepXHOCTbI. [MpoAomKUTENBHOCTE MUKPOBAPCTOB OObIYHO OKOMI0O S  MUH.
MakpobapcCTbl pacnpoCTPaHSTCA Ha paccTosiHue 6onee 4 KM 1 CyLecTBYIOT ropasao
porbuwe. Cpean gayH6apCToB pasnuyaloT Takxe Cyxue U BriaXHble Kak MUKPO-, TaK U
mMakpobapcTtbl. Cyxue ConpoBOXAAKTCHA ClabbiMy ocagkaMu UM BOBCE He
conpoBoxgatoTcsa uMMW. OHM B OCHOBHOM BO3HMKAT B cynepsavenkax Tuna LP.
BraxHble  conpoBoXgatoTcA WHTEHCVBHBIMW  OcagKamu n  HabnwogatoTca
COOTBETCTBEHHO B cynepsaderikax Tuna HP. CkopocTb BeTpa B AayHbapcte Mo XeT
pocturate 240 km/M. dopmupoBaHue pgayHbapcTa HauMHaAeTcss Mpu NPOXOXKOeHUU
GonbLWKnX Kanens uMnu rpaga Yepes cyxom Bo3ayx. [pwu atom, rpag HauvMHaeT TasaTb, a
KannM ucnapaTtbcs. OTOT npouecc TpebyeT 3aTpaT Tenna, MO3TOMY OKpYKatoLLumi
BO34yXx oxraxgaetca. [1NoTHOCTb XOJIO4HOro BO34yXa, Kak M3BECTHO, Bbllle TEMJIOro,
MO3TOMY OXfaAMBLUMIACA BO3AyX B Cyrnepsiyenke pesko «nagaeT» Ha 3eMSiio B Buae
AayHbapcta. VMIHTEHCUMBHOCTbL 3TOr0 nageHus, a criefoBaTeflbHO U CKOpPOCTb BeTpa,
HanMPAMYIO 3aBUCAT OT CKOPOCTU OXraxgeHud Bo3gyxa. BusyanbHbiM npu3HakoB
BJI@XXHOro MuKpobapcTa CnyXuUT Takoe sABreHue, Kak «Hora goxgsa» (rain foot). 370
ropusoHTanbHoe BbINMPaHMe (BbICTYM) OKOSIO 3€MHOW MOBEPXHOCTW YacTu MoJioc
nageHus ocagkoB. To eCTb MMKpPOGApCT CHOCUT OCadKu B CTOPOHY.



Hapsgy C HuCxoasilwumMm noTokamMu B Cynepsyenke nNpUCYTCTBYET OLWH TaBHbIN
Bocxoasiumin notok (updraft), pacnonoxeHHbln mexay AByms Hucxogdaummun. O ero
NPUCYTCTBMM CBUAETENbCTBYET OOnako-HaBeC M 30Ha, cBobogHas oOT OCafkoB
(precipitation free base). O9Ta 30Ha npeacTasnseT cobon TEMHOE M NSIOCKOe OCHOBaH e
rmaBHon 6alwHM (CM. BbilLe ), KOTOPOE B OTNMYMe OT obraka-HaBeca He BpauwaeTcs. He
CMOTPS Ha 3TO TOpHAOO MOryT pasBmMBaTbCA He Tosbko u3 wall cloud, HO M OT 30HbI,
cBOOOAHOM OT OCcaakoB, OCOOEHHO KOraa OHa pacrnosioXeHa Ha HXKHOW WU Hro-
3anagHomn CTOPOHe OT rfaBHOW 061acTu BbiNageHUst 0CaaKoB.

Mexagy obnacTtbto Bocxoasaumx notokoB u FFD Hepegko Habriogaetcss npocsBeT B
obnakax («4ucrtas 30Ha»). JATOT panoH HasbiBaetTca «cBoa» (vault). OOBbIYHO OH
HabrogaeTca € ceBepHoM 4Yactu OT obnaka-
HaBeca. B panoHe cBoga 4acto Habniogaetcsa
BbINageHWe rpaga M CUIMbHO MOBbILLEHA rPO30Bast
aKTUBHOCTb. Ewe ofHOM OCODEHHOCTbLIO
cynepsiyeek ABMAKTCS TaK HasblBaeMble, MOsiochl
nputoka (Inflow bands). OHu aBnsoTca obriakamu
HWKHEro  spyca, YCTPOEHHble napansesibHO
BO3A4YLUHbIM MOTOKaM Ha HWXKXHEM YPOBHE. T.K. OHM
pacnonaratlTca nofiocamu, TO MexXay HUMMK
cywecTtByloT T.H. «boposgpl» (striations) —
yrnybneHuss wunuM KaHaBbl, KOTOPblE€ TaKXe YCTPOEHbl MapannesibHO BO34YLUHbIM
notokam. M 6opo3gpl M NOMOCbI MPUTOKA MOKa3blBAKT HanpaBrieHWe BO34YLUHbIX
MOTOKOB OTHOCUTESIbHO MaTepMHCKOro obiaka, a nx M3OrHyToCTb B BMAE Oyr yKasbiBaeT
Ha MPUCYTCTBME ME30LUKINOHA.

HakoBarsbHIO cynepsaveriku yCrioBHO MOXHO pas3fefiMTb Ha ABE 4YacTu — MepeaHion 1
3agHiolo. [llepegHas 4yacTb HaMHOro 6osfblAs 3agHEW W CUIMbHO BbITAHYTA MO
HanpaBieHMIO OABWKEHUA SiYekn. Borblwnnm nHTepec npeacTaBndeT 3agHsas e€ 4yacTb,
KoTopasa HasbiBaeTca “‘Back-sheared anvil”, 4TO [OOCOBHO nepeBOAUTCS  Kak
“HakoBarsbHA CO cABUroM Hasapg». brarogapa MHTEHCMBHLIM BOCXOAS UMM MOTOKaM B
cynepsderike, 9Ta 4YacCTb HaKOBaSlbHM MOXET pacrnpoCTpaHATbLCA NPOTUB BeTpa, a
CKOpPOCTb BeTpa Ha BbicoTe €€ chopmumpoBaHus (13-14 km), kak BMOHO M3 rogorpada,
cocTtaBrisieT 6onee 40 m/c.

HeoTbemnemMon 4YacTblo cynepsayverikm aBsoTca BbiIMeobpasHble obraka — mammatus
nnn mammatocumulus, KoTopble UMEKOT BUA OKPYriieHUn (BbINaYMBaHuMin), CBUCaOLLME
C OCHOBaHUsi HaKoBarsbHU (Kak NnepeaHen, Tak U 3agHen), 4acTo B BUAe NoJsioc unm rpsag.
OTn obraka MOryT HaxoOuTCs B AecATKax KuromeTpax OT Me3OUMKIIoOHa, Ha Kpato
cynepsaderikun. NpooomknteNbHOCTL cyllecTBoBaHus Mammatus 3aBucuT OT pasmepos
Kanesb (Mnn negsHbIX KpUCTanmnoB) u KOebreTcst OT HECKOSTbK X MUHYT OO0 HECKO JIbKUX
YacoB. YeM KpynHee KanesnbKu 1 KpucTanmbl, TeM JOSb e CYLIEeCTBYIOT MaMMaTyChl,



Tak Kak HeobxoamMmMo 3aTpaTutb 60SbLie 3HEPrun
Ha MX UcnapeHue. YcrnoBurem Ans nx obpasoBaHus
ABMAETCS COCEeACTBO BJIAXHOW W HEYCTOMYMBO
cTpatMduLMpoOBaHHOM BO34YyLWHOW MacCbl B
cpegHe U BepxHeW 4vactax Tponocdepbl Hag
CyxOU BO3YyLIHOW MacCoW, 3aHMMato LLUE W HUXXHIOK
yactb Tpornocdepbl. B Takmx ycroBusix nog
OonyckawLWMMUCA Kpuctannamu fnbaa HakoBaslbHU
cynepsverkn BO3HUKaAeT cuctema HebosbLwmx
rmec e oo MAMMATUS BOCXOOALUMX N HUCXOASLUMX BO3[YLUHbIX NMOTOKOB
Ha ¢oHe OOLEero HUCXoasALWero nNoToka BO3gyxa.
OTN MOTOKW M MNPUBOAAT K OOpasoBaHWMiO XapakTepHon ¢opMbl o6nakoB. WHbIMU
croBamu, 39T obriaka SABMAKTCA OTKPbITbIMA  KOHBEKTMBHBIMU  S4eeykamMu C
HUCXOAS MM MOTOKOM B LEHTPE KaOoW M BOCXOASWMM Mexay HumMu. MiMeHHo ToT
dakT, 4YTO OHM 00pa3ylTCA Ha HUCXOOALWMX [OBMXEHUAX BO3gyxa AderaeT ux
YHUKa NbHbIM .

MexaHu3m o6pa3oBaHuMA KPYNHOro rpaga B cynepsiyenke.

PaccmoTpum  mpudmHbl  obBpasoBaHuMa  KpynHoOro rpaga B cynepsiverike. [lpwu

SEETETEEEY nepemMeLlleHNN Ccynepsyenkn CusibHe MWLnn
BOCXOOALWLMA MOTOK oOpasyeT B Hew
obnactb, HasblBaeMyl «Huwa». B aton
obracTu Kannu n KpucTansibl He ycnesarT
BbIpacT 40 pa3MepoB, Mpu KOTOPbIX MOrn
Obl BbiNagatb W BbIHOCATCA MOTOKOM B
HakoBarnbHiO. [lagas BHM3, OHM CHOBa
3aTarvBaloTCs BHYTPb BOCXOAS LLEro
NnoTOKa. Takas MHOroKpaTHas
peuupKynaumMa  4YacTudek  ocagkoB U
ABMSETCA MEXaHU3MOM, CNOCOOCTB Yo LLWM
obpasoBaHMio B cynepsa4verikax ocobeHHO
6onbwmx rpaguH (nHorga 6onee 10 cm B
avameTpe). [ina obpasoBaHua rpaguHbl pasmepom C wap Afa rofibda, oHa JoJPKHa
HaxoauTbCcs B obrake kak MUHUMYM 5 — 10 MuHyT. 3@ 3TO BpeMs OHa MUCMbITbiBaeT
6ornee 10 MuUnNNMapaoOB CTOSKHOBEHUN C NepeoXraXAEHHbIMU Kanmsimu, npuobpeTas
CIIOUCTYIO CTPYKTYPY C Yepeayro LWMMUCS CIOSMU NPO3payvyHoro M MyTHoro nbaa. lMpwu
nageHun rpaguHbl Takoro pasmepa pasBuBalOT ckopocTb 6ornee 150 kM/M, npuunHSS
cepbésHbln yuepb n TpaBMbl. Takum 06pasoM, YeM CUslbHeE BOCXOAS LM MOTOK, TEM
00Jb e rpaauHbl OCcTaloTcs B 0brake, U TeM KpyrnHeEe OHM CTaHOBATCA. A Tak Kak CTOSb
MOLLHbIE BOCXOAsLLME MOTOKM HaBnogalTcs TOMbKO B cynepavenkax, To U rpaguHbl
No4OOHbIX pasaMepoB 06Pa3yTCA TOSbKO B HUX.
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Ha papape Oonnepa, kotopbln ucnonesyetca B CLA ana HabnogeHus 3a onacHbIMU
SABMEHUAMM NOroApl, Kraccumyeckas cynepsiyenka mmeeT BUA TMraHTCKOW 3andaTon unm
«KpIOKa», MO3TOMY e€ oTpaxeHve Ha pagape HasbliBawT «Hook echo» - axo B Buae
Kprouka (Bua ceepxy). lNpaBurnbHee ckasaTb, YTO KPHOYOK — 3TO 3MEMEHT cynepsiyeiku,
yKasblBaOLWMIA Ha NPUCYTCTBME MOLLHOrO MEe30UMKIoHa W, credoBaTternbHO, TopHaao.
Ha paHHOM wu3ob6paxeHMM 30Ha, cBobogHass OT paguoaxo (BOrHyTasi 4acTtb)
COOTBETCTBYET 30HE MOLLHOrO BOCXOOALLEro MoTOKa M MO3TOMY He MpOoCreXuBaeTcs
BblNageHue ocagkoB. PanoH, OKpalleHHbIN B KpaCHbIA LIBET COOTBETCTBYET CUITbHOMY
aoxaw, rpagy v topHago. lMosTomy nosiBfieHWe Ha pajape KprouykoobpasHOro axo
CBMOETENbCTBYET O BbLICOKOM BEPOATHOCTU (popMupoBaHus TopHado. [aHHoe
n3obpaxeHue Obifio nonydyeHo 3 mas 1999 roga B Oknaxome. OTa cynepsiyevika
nopoauna TopHago F5, kotopoe o6pymnock Ha Oknaxoma-Cutu.

Ho parneko He Bcerga B cynepsivyerikax 9xo Kprovka MMeeT CTOSb YETKUX BuA. B 10XHbIX
lWTaTax Yalle BCero BCTpevalTcs cyrnepadenkn tuna HP, He mmelowme OTYETNMBOWN
dopMbl Kptouka. Bmecto aTtoro o6sacTtb, COOTBETCTBYIOLIAA BOCXOASALWMM MOTOKaM U
Me30UMKIoHa B Hen umeeT cbopmy 606a (dpaconuHbl), T.K. ocagkun HabnogatoTca n nog
BOCXOOALLMMMW MOTOKaMW.



Ecnv Mbl paspexeMm Ha pajape cynepsyerky no nvHum AB, TO Ha nosiydeHHOM
BepTMKanbHOM npodhune mMbl yBUAUM eLlé o4HY 0COBEHHOCTb pas3BUTON cynepsdenkn —
orpaHuyeHHast obracte craboro paguoaxo (bounded weak echo region — BWER). 310
0COBEHHOCTb pPaaMoaxo, Mpu KOTOPOM HabriogaeTcs ero 4acTMyHOe WUnu MoJsiHoe
OTCYTCTBME B CpeaHeM M HWXKHeM crioe atmocdepsbl (WER) 1 npucyTcTBrE B BEPXHEM.
OTa 0COBOEHHOCTb CBsi3aHa C WMHTEHCMBHbLIM BOCXOOALLMM MOTOKOM M MOYTW Bcerga
Haxogutcsa B obractm nputoka. dopmupoBaHne BWER obbdacHaeTca Tem, 4TO
BOCXOAS LM MOTOK HACTOMbKO MOLUHbIW, YTO BbIHOCUT 4YacTuubl (rMapomMeTeopbl) B
BEpXHWE CJioun, npexge, YeM OHU yBenuyaTcs [0 TakMx pasMepoB, Koraa CTaHyT
BuaMMbIMn Ha pagape. BWER o6bl4HO npocrnexyetca Ha BbicoTax oT 3 4o 10 kM um
MMEEeT HEeCKOJIbKO KM B nornepevHuke. Bbiwe obrnactm BWER Haxogutcsa 30Ha
WHTEHCMBHOIO paguoaxa, HasbiBaemas «HasucaHue» (Overhang), kotopasi Kak-6bl
HaBucaeT Hag «nyctom» 30HoW. ObHapyxeHne BWER o4eHb BaXHO, MOCKOSbKY ero
Hanu4ne cBMaeTeNbCTBYET O CYPOBbIX SIBIIEHUAX MOrofbl.

Ha cxeme npepactasneHa asosnouna HP cynepsyeiikm (A) B bow echo(D). Ha puc. «A»
n3obpakeHa TMnuiHasa avenka HP. 3aTtem y He€ HauMHaeT pasBMBaTbCA 3a4HUN NPUTOK
(«B»), koTopbIi cO BpemeHeM ycunmBaeTcst («C») u BbirmbaeT A4veriky B obpaTHOM
HanpasreHun B Buae bow echo («Dy)

A. B. Ha cxeme [OpefcTaBneHa
bpomonua HP  cymepauerixu V'NOtCh
Front o it - L0
= flank Rear (&) B bow echo(D). Ha puc. ot B Dy
notch ks <Ay M306paxeHa THIHYHad b . :
HP STAGE developing [ TEOPP il -
mueiika HP. 3Barem y  Hed
C. D. Wind [HAYHHAET PA3BHBATHCA 3aOHHUH
damage MpuToK («B»), KOoTOpelH co
r& R Millea S BpEMEHEM YCWIEaeTCA (¢Ch)
jetistrong 11 BErHbaeT MHEHKY B
inflow —— 0GpaTHOM HATPABNEHHH B
strengthening BOW ECHO STAGE [gupe bow echo («Dy)

Knaccuyeckne n cynepsayeriku Tuna HP npu onpefenéHHbIX yCroBuMsSX Ha pagape MoryTt
npuHUMaTb BuUg «nyka» (opyxue) Bow echo. 310 npomcxoaut, korga RFD mnnn 3agHss
CTpys BO34Ayxa, YCUNMBAsCb, 3acTaBfiieT cynepsayvenky BbirMbatbcs B 0OOGpaTHOM
HanpaBreHun. B pesyrnbTaTe, oHa MpuHUMaeT BWO Nyka Ha pagape W HadymHaeT
nepeMeLaTbCs B APYroM HanpasreHuu, hopmupysa paspyLumTeibHble BETPbl HA CBOEM
nytn. B aToM cnyyae, MOLWHbIE TOPHAAO, KOTOpble MPUCYTCTBYIOT B ObGractm Kproka,
paspywatoTcsa. MiHorga Ha pagape MOXHO yBUAETb €LE OAWH 3NEMEHT cynepsdenkn —
V-Bblemka (V-notch). OH wumeeT Bug V-006pa3HOV BbIEMKM B NepefHen 4YacTtu
cynepsyerku. JOTO sBreHWe CBUOEeTENbCTBYET O PacCXOXOEHWW MOTOKOB BOKPYr
MOLLHOro BOCXOAALLEro rnoTtoka. Takxe MHOrga Ha pajape MOXHO YBUOETb «BblEMKY
nputoka» (Inflow notch), B BuMae BOrHytoro pagmoaxo B obractu nputoka (TEnnbin
PPOHT) cynepsYerkn n O0ObI4HO COBMAAAKT C MNpPaBbiM CEKTOPOM KflACCUYECKOWN
cyneps4veriku, a B cynepsiderike Tuna HP pacnonaraetcst 06bI4HO C BOCTOYHOM YacTu.

Knaccudmkauma cynepsyeex.
Cynepsiyerikn obbl4yHO KraccupuumpyloT Ha 3 Buga. Ho He Bce cynepsiyenkm 4YETKO

COOTBETCTBYIOT KOHKPETHOMY BMOY W 4acTo MepexodsaT C OAHOro Buaa B APYroi B
npouecce CBOEeN 3BosoL UK. Bce Tunbl sueek NopoXxaatoT CypoBble NoroAHbIe YCIoBUs.



Knaccuueckaa cynepsivenka (Classic supercelll - 3ta cynepsveika,
npeacrtaBrieHHas Ha pucyHke Nel. To ecTb 3TO uaearnbHas cynepadverika, B KOTOPOW
NPUCYTCTBYIOT MOYTU BCE BbllENEPEYUCTIEHHbIE 3MEMEHTbl Kak Ha pagape, Tak U
BU3yarbHble. [MokasaTenn HeyCTONYMBOCTM Ana 3Toro Tuna coctaensoT: CAPE: 1500 —
3500 [Ox/kr, Li ot -4 po -10. Ho B npupoae Takue A4YelriKM BCTPEYaKTCHA AOBOJSIbHO
penko, yalle HabrogaTCca ABa ocTallbHbIX TUNa.

Cynepsuyenka Ttvmna LP (Low Precipitation). 310T Kkracc cynepadeek wumeet
HebGombLwyo obracte co crabbiMM ocagkamun (OOXOb, rpag), OTAENIEHHYK OT
BOCXOOALLEro notoka. JTOT TN MOXeT ObiTb Jierko Orno3HaBaeMbiM 3a CYET
«CKYNMbMNTYpHbIX» O06ravHbiXx 60po34 B OCHOBaHMM BOCXOOALLEro MoToka W MHorga
UMeeT BUA «CTpajatollen rosiofoM» Mo CPaBHEHUIO C KIlACCUYECKOW cynepsivyenkown.
OTO NPOMCXOAUT NOTOMY, YTO OHU POPMUPYIOTCS BOOSb T.H. CyXUX JIMHUI (KOrga y nos-
™M HabnogaeTcs TENMbIM WM BIAXHbIW BO34YyX, KOTOPbLIA BKIMHMBaAETCH, MOOO6HO
XOJIoAHOMY (OPOHTY, noA Ooriee XapkumM W Cyxon BO34yX, T.K. MOCIeAHUA MeHee
NSIOTHbIN), Mes Mario AOCTYMHOM Brarn 41 CBOEro pasBuUTUA, HECMOTPS Ha CUSTb HbIN
caBur BeTpa. Takue a4erkm obblyHO ObICTPO paspylialTCa He nepexonsa B gpyrve
Tunbl. Kak npaBuro, OHW reHepupyoT crabble TopHago u rpag, pasmepom MeHee 1
aovma. M3-3a OTCYyTCTBUS CUMbHbIX OCAfKoB, 3TOT Tun s4eek umeeT criaboe
OoTpakeHue Ha pagape 0e3 4YéTtkoro hook echo, HECMOTpPSi Ha TO, YTO B 3TO BpeEMS Ha
camoMm pgerne HabrnogaeTcs TopHano. [po3oBas akTMBHOCTb TakoW SYEVKM 3HAYUTENTbHO
HWKE MO CPaBHEHWO C OPYrUMKM  TuUMaMu U MOJIHUM  MPEVMYLUECTBEHHO
BHyTpuobGnayHble (IC), a He mexay obrnakom n 3emnénm (CG). OTn cynepsiyenku
dopmupytotcs npu CAPE, pasHomy 500 — 3500 [Ix/kr un Li: -2 — (-8). Takme a4enku
BCTPEYAOTCA NPEVMYLLECTBEHHO B LeHTpasrbHbiX wratax CLUA B BeCeHHUe 1 neTHue
mecsiLbl. Takxe oHM Habnoganuce B ABCTpanmu.

Cynepsiuenka Tuna HP (High Precipitation). 3toT TMn cynepsdeek umeeT ropasgo
Bboree curnbHble Oocagkn, YeM ocTarslbHble BUAbI, KOTOPbLIE MOrYT MOSIHOCTBIO OKPYXaTb
ME30UMKIOH. Takass a4verka ocobo onacHa, MOCKOSbKY MOXET COAepKaTb MO LUHbIN
TOpHAZO, KOTOPbIA BU3yallbHO CKPbIT 3a CTeHOM ocagkoB. HP cynepsyeinkn 4yacto
BbI3bIBAOT HABOOHEHMSA U CUMbHble AayHOAPCTbI, HO MO CPaBHEHWUIO C APYrUMU TUNAMM
UMEIT MEHb LLYI0 BEPOSTHOCTE (POPMUPOBaHUS KPYNHOro rpaga. bblifo oTMeyeHo, 4To
3TN cynepsyenkn reHepupytoT 6orbwee konnundectBo IC n CG paspsagoB, yem
ocTanbHble Tunbl. MNMokasaTternb CAPE gna atux cynepsiyeek coctasnset 2000 — 7000
Ibx/kr n Gonee, a Li pomkeH ObiTb Hwke -6. [lepemellaloTcss Takuve SYErKu
OTHOCWUTE b HO MeANEHHO.



