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390LY650 Bg30MHOL 3HOEHO03MWO FIOEHOEOL GFoBMMO 30O EHMYEHJOOL TgmmEol Lodvy-
sengdom. dbpogbo bg@bo, Mbgd Josbermgdsdo, gloaggds, BogoW0mdE, 30FBGHMEOO LEMMS-
QOO 5GHIMLBRIOWMWO M09 gdoL 3O0EH03WO FIOEOGOOL, JoMIMMDOIWSL ,bmMomvy)-
dob“ doMols s BHMOBIEM®L ,,035¢0L", BHMIMEWMYOSL. 39HIMNE, BIBMOO 3MOEHMYEHIOOL Tg-
LM BHM3MWMPOMO0 IM535BIOM369806, Fgloggmobs dgodwgds dogz0Bbomo 9.§.
MBsQ065-130M>WO dOGHYJE0o 3356d0m s LOZBEMEO WbsYOMS-3356d0. gl BoYMOGdO, HMI-
9003 §o0M3Moygb9b 300MHM©065303M0 300EH03M0 FIOEGHOOL dMoR03w Sbsmyl
7D ME LogM39d0, T9glodsdgd0sh HMmMmbol doBHMoEol 3mblMgEWE 356Mmbozwe 3mMIGRL.
dso 8ogM Logmgdo d9ddbowo 0bEgacswmo H9I30MJIOL Bse0Bol Lodwyswrgdoom dg-
L5090 0bgdOL FoMgdol JoLGmOxgd0L bolosmol M35wbsmwo30 BMmEIE0MmYds, Mo
53065M B0obEMgdsdo M30LMmdM03 [FoMmdmEygbsl 0dwg3s JoMBMEMDOSWOLY s GHMEMbs-
ML LogMEWWOo BLEAGWJGHMOOL ABZ0TBIEHdMZ6 LYIMIMDBY. 53 MZoLsBOOLOM 30EOHM-
06530379600 LoBJsM0ol 3033mb76E OOl 30O ObsEJOOL F0Tom IM935¢f93MgdsE Hod-
dmygbs xoy Lod®MEHYgdo 60dbsgl, ™I 3M0E03Mwo [ghGHowol sGgdo IMogz35¢(93¢Mgd0ol
03Eb30m0 3953030963 JO0 F9BLEBPZM396 oOLEIHOL L@Msmol LodgEHMosl. sdoEma, so-
3900 35MLEYBOL Lb3sILLIS 39M05DEHIOOL IMPYEoMgds Fgladergdgeos Hogbgzomo
3M99830309563H900L 60dboly s LOWOEOL (33K0W oM. g M830LMe35 b0TbOgL MOMYGS-
1300l BogdBHMMoLS s 3000370 9GO0l FsbEMmdWH© 30MHIS0MO S 390bJdgd0L
d96M930L  9539JBHOL  Fo350oLF06YOSL. BMYSI®, SVLBEGHMIGHMIWO BsBMOO 3MMOEGHMYBHIOOL
530B03MM0 0bBHIM3MYBHI305 brM(3090gds B5309-UEHMJLOL gobBmegdol dglsdsdolo 3obm-
6032960 FoBHMoE0L 503 M0MH0Z0 F9Mddbol F9gys© d0Mgdwo 83000 2oblbgzeggdmwo
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660l Jo@M0EoL BodwysEgdom. HoEbzomo 3Mm95303096GJdOL FgMbgzol dBom, 3M0bEO0-
35 d9bodergdger0s, BoR9C0MO®, JoMdIMMBSEsL Bolisbgols s dmdMsmdol 3Mm3glby
©9530fjols BgI30M0L MOMYMSBOOL go3w9gbols 9839dEH0L ImYE0Mmgds. sligm dgdmbggzsdo
390005 Fgboxzgmolo 0gmb 300E0329o F9MHEGH0WOl sdLEHMIJ30s 0lbgmo Moo bs-
3065-3356d000 96 Mbs0MS-L3oMsWOom, BHMIgEog 0fygds dMEYgw 3356dd0 s d9dymddo
0dgds LogMEgdo. vbs 500b0dbML, MHMI, JoMBIMEMDIWSLOYD 2oblbgs3900m, GHMOBsm
abgogLo 2obL3MPMYd0m MO BEMOIPOMWO 5EHIMLBIOWMWO FMZEIbol GHM3MEMYO-
MO0 VBEHMJ309, OMYMOE LRBL, dmombmgl BoBMMo 3MOEHMYGJOOL MROM FoGomm Lod-
930l obbogsls.
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Abb30AsLIEH9dM3560 5GHIMLBIOHMOo 30y gdol
B3DNO 3mOGHYGH 056 ©s35380GHgd0m

3969Lgeodg b.
Hgbomdy

Alb30@dsl3o0M3560 5GHIMLBRIOMWO AMORYOOL 30LMOdMOZ-MoMmEIbMdM030 TIMEIWgdo
§o6mImoygbab  IMz5¢GmoEbmgsbo  dgBgmemmEmaom®mo  Imbsgdgdol  0b@gM3MgGeE00l  99wgRL.
005b9b, IM393Mwo MBS 0gml Mool Lafiyobo FEamIscgmdol EOMAo 93mE)300l MW
396mb0. bmerm sbgmo 99dmbgzgz580 046905 3509353032100 035¢LsBOOLOM 3MEOYJEHWIO JoOdMM-
05l 06 BMMbomL dbyoglo Moy MmO >EHIMLGIMHo Imgergbgdol ImEIEoMmgds. 58 dobbom
LoLOMAJOIM FJodgds 0gmb MY GIOL BsDYMHO FMMEHMYEHIOOL BoH0IMOO 0bEGIM3MYEF0S. Togo-
oM, A3MLY6s0 HBY30MOlL 3M0GH03Mo FIOEH0EOL FobErMmdms BsbBMOO 3MOEMYEHIdOL
§o6mdmIgabgaro 9.. 396mbozmGo FosB®moEol dgbsdanm GHodgdo dgodamgds 3obolabmgzml dMsgzswfga-
09050 §o63Mmgb0wo 30OHM©065303796M0 LoBJoMol 3033MmbgbEHJOOL Lodsgdom. 8 IMsgsehg3-
6900l HoEbzomo 3mgx503096@Jd0 gobloBwzMmeggh 4smMLEIbol LyMmsmol LodgE™Mmool bslosml. sdo-
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A™I, 35000 3m9803096@gd0L Looobs s Bodbol JgMbgzol abom 3M0bEo3Mms© dqlsdwgdgwos
30LMm3M03 Mb)Bg bR GEMds JoMBMMBSWIL Bolisbgols s oo dmdMsmdol 3Mmaglido gsdofiols
B9o3060L  MOMYMG00L  go3egbol dgbobgd. 39MGIm, 3MoE03Mwo HaMGHOwol TmEIomgdo-
Lom30lL Fgodegds glongmolo 0gmlb GHM3MmEMPOMEOO S0LGHMsd30s MO bsgoMs-3356dom b
B 0M5-b3oMowom. Jomo MHIMIJIbgo obgdol HoMgdo offygds dMEHYge 3356dd0 6 Mbogom®BY s
0d@gds 10zM(3990. JoMBMMDBILIRE Foblib3s3900m, BHMMBIML BHM3MEWMA0MEO BLEHMIJ30s Imo-
0bmgl 2530009000 MBOHM IM35¢RgMMZ5060 FH039d0L BoBMHO 3O EHMYEHJOOL (3MEDBIL.

1533569m LoBY39d0: 5BHIMLGBIMOMEO ZMHOPOWGI0, BHrMbIM, BIBLIMO 3MOEMYEHJOO.

ABOUT THE PHASE PORTRAITS OF LARGE-SCALE
ATMOSPHERIC VORTICES

Kereselidze Z.

Abstract

Qualitative and quantitative models of large-scale atmospheric vortices are the result of the interpretation of
numerous meteorological data. Also, a certain law governing the time evolution of the initial state of the vortex
should be provided. Only in this case will the modeling of vortical atmospheric phenomena, such as a whirlwind
or tornado, be mathematically correct. For this purpose, the physical interpretation of the phase portraits of the
vortices can be useful. For example, the possible types of the so-called canonical matrix generating the phase
portraits near the critical point of a body-enclosing surface can be determined by means of the hydrodynamic
velocity components represented as polynomials. The numerical coefficients of these polynomials determine the
nature of the symmetry of the flow pattern. Therefore, by selecting the magnitude and sign of their coefficients,
it is in principle possible to qualitatively discuss the influence of the Earth's surface orography on the process of
a whirlwind's inception and motion. Particularly, a topological abstraction with a stable saddle-node or saddle-
focus may be suitable for modeling the critical point. Their generating streamlines start at a flat node or saddle
and dissipate into space. Unlike a whirlwind, the topological abstraction of a tornado requires the knowledge of a
much wider variety of phase portrait types.

Key words: atmospheric vortices, tornado, phase portraits.

K BOITPOCY ®A30BbBIX IOPTPETOB KPYITHOMACIHITABHBIX
ATMOC®EPHBIX BUXPEN

Kepeceaunze 3.
Pedepar

KauecTBeHHO-KOMYECTBEHHBIE MOZAENN KPYITHOMACIITaOHBIX aTMOC(EpPHBIX BUXpPEH SBISIOTCS DPe3yIlb-
TaTOM HMHTEpPIpETAlH MHOTOYHMCICHHBIX METEOPOJIOTHYECKHX JaHHBIX. [Ipy 9TOM HEOOXOAMMO 3a/1aTh KaKOM-
7100 3aKOH IBOJIOLMU BO BPEMEHH HAYaJIbHOTO COCTOSHUS BUXPA. TONBKO B TaKOM ciiydae OyAeT KOPPEKTHBIM
MOJICJIMPOBAHUE aTMOC(EPHBIX BUXPEid, MOJOOHBIX cMepuy MK TopHano. C JaHHOM LEJIBI0 BO3MOXKHO SBJISCTCS
MOJIE3HBIM (hpu3MUeKast HHTepHpeTanys (pa3oBbIX MOPTPETOB BUXpeil. Hanpumep, BO3MOXKHBIE THITBI KaHOHUYEC-
KOM MaTpHIbl, TPOU3BOAsIIEH (pazoBble MOPTPETH BOIN3N KPUTHIECKOH TOUKH 00TEKaeMOW IIOBEPXHOCTH, MOXK-
HO ONpPEAC/IUTE MPU MOMOIIU KOMIIOHCHT FH[[pO[lHHaMH'-IeCKOﬁ CKOpPOCTH, NPCACTABJICHHBIX B BUJAC MHOTIOWIC-
HOB. YucieHHble KO3(QQUIMEHTH 3TUX MHOTOWICHOB CHMMETPHIO KapTUHBI 0o0TekaHus. [loaToMmy, myTeM BbI-
60pa BCJIMYMHBI U 3HAKa KO3(1)(1)HIJ,I/I€HTOB MPUHOUITUAIIBHO BO3MOKHO HAa KaY€CTBEHHM YPOBHC CYIWUTH O BJIW-
SHUU oporpaduy 3eMHOI OBEPXHOCTH Ha MPOLECC 3a4aTHs U pacpoCTpaHeHMs cMepya. B wactHocTH, 11 Mo-
JETUPOBAaHMS KPUTHIECKON TOUKM MOXET OKa3aThCs YMECTHOH TOIONOrHn4yecKas adCTpaKLys yCTOHYMBEIM Cel-
JIOBBIM Y3JIOM WJIM CEIJIOBOH crimpaibro. JIMHMA TOKa, cozaaroiue 3TH (GUryphl, HAYMHAIOTCS B IUIOCKOM Y3JIe
WIH CeIUle M PACIPOCTPAHAIOTCA B BHIE cHHpaieil. B oTiimune oT cMepya, ISl TONOJIOTHYECKON abCTpaKIuu
TOpHAI0 HE0OXOANMO 3HaHUE OoJiee Pa3sHOOOPa3HOTO HAOOPa THIIOB (Pa30BBIX TIOPTPETOB.

Ki1roueBble ci10Ba: arMoc(epHble BUXPHU, TOPHAO0, (pa30BbIe IIOPTPETHIL.

87



