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winamdebare SromaTa krebuli moicavs 5 Tavs. kerZod , I. Rru -
blebisa da saRrublo procesebis Teoriuli modelebi. Rru -

blebSi bunebrivi da xelovnuri nalegwarmogmnis maTema tikuri
modelireba; Il. r adiolokaciuri meteorologia. konveq ciuri
Rrublis empiriul -statistikuri modelebi; I .Rrub le bze ze -
mogmedebiT gamowveuli naleqTa dabinZureba ; IV. mezomas
Staburi da lokaluri atmosferuli procesebis Teoriuli

modelireba  da V. meteorologiis problemebi. Tana mgzavruli

informaciis gamoyeneba

krebuli miZRvnilia gamoCenili geofizikosis nodar bibi -
laSvilis xsovnisadmi.

krebuli gankuTvnilia geofizikur mecnierebaTa sxva dasxva
dargSi momuSave specialistebisaTvis, magistra ntebisa da
dogtorantebisaTvis.

The presemtd collection of papers contains 5 chaptemheoretical models of
clouds and loud processes. Mathematical modelling of natural and induced
precipitation formation in clouddj. Radar Meteorology. Empirical statistical
models of convective cloudjl.Precipitation pollution caused by cloud seegling
IV. Theoretical modelling of mesoscale and local atmospheric processes; V.
Problems of MeteorologyApplication of satellite information

The collection idedicated to the memory of prominent geophysBistNodar
Bibilashvili.

It would beof intest for eperts working in different branches of Geophysics,
Masters and Doctors in relevant sciences.
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krebuli eZRvneba  cnobili geofizikosis
nodar bibilaSvilis xsovnas

The volume is dedicated to the memory gfrominent gophysisist
Dr. Nodar Bibilashvili
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2010wlis 2 dekembers dabadebidan 80 weli Seusruldeboda
atmosfe r os fizikisa da amindis movlenebze agqtiuri zemogme
debis dargSi gamoCenil qgarTvel mecniers , sabWoTa kavSirSi
setyvis sawinaaRmdego samuSaoebis erT -erT fuZemdebels , ssrk
saxelmwifo  premiis laureats , fizika -maTematikis mecnierebaTa
kandidats nodar Salvas Ze bibilaSvils

SromiTi  sagmianoba mandaiwyo 1954 wels , ssrk mecnierebaTa

akademiis geofizikis institutSi , sadac igi ganawil ebuli iyo
Thilisis saxelmwifo  universitetis damTavrebis Semdeg aq is
muSaobda ialbuzis egspediciaSi  (gnalCiki ) akademikos ekfe -
dorovis xelmZRvanelobiT , Semdeg ki gaagrZela moRvaweoba
gamoCenil sabWoTa geofizikos Tan prof . gk. sulagveliZesTan
1956 wels  nbibilaSvili Cairicxa moskovis gamoyenebiTi geo-
fizikis institutis aspiranturaSi , sadac daiwyo muSaoba Rru -

blebis fizikisa da aqtiuri zemogmedebis sakiTxebze . amperio -
dSi , 1962 wlamde , mis mier Catarebul igna gamokvlevebis cikli

RrubelTa radiolokaciuri Seswavlis dargSi . amwlebSi igi
monawileobda  atomuri iaraRis gamocdebSi (imierpolareTi ,
axali miwg, risTvisac miRebuli  hgonda saxelmwifo jildo
Catarebuli gamokvlevebi dakavSirebuli iyo gamocdis uzrun -
velyofasTan radiolokaciuri dakvirvebebiT

n.bibilaSvil i's Semdgomi samecniero da sazogadoebrivi mo
Rvaweoba ganuyreladaa  dakavSirebuli 1961wels ialbuzis egs
pediciis  bazaze Segmnil i maRalmTiani geofizikuri institut -
is organiza ciasa da CamoyalibebasTan . TiTgmis 20 weliimsa  xu-
ra man ins titutSi da ganvlo gz a umcrosi mecnier TanamS rom -

lis Ta namdebobidan samecniero dargSi direqtoris moadgilis
Tanamdebobamde. 1963 wels man daicva sakandidato disertacia,
romelSic Seajama gamokvlevebis Sedegebi grova -sawvimatri
Rrublebisa da setyvis warmogmnis Seswavlis sferoSi

misi xelmZRvanelobiT da uSualo monawileobiT pirvelad
sabWoTa kavSirSi Catarebul igna Rrublebisa da nalegebis
sistematuri radiolokaciuri gamokvlevebi, Seswavlil igna
RrublebSi wylis fazuri gardagmnis sakiTxebi, Txevadi da
myari nalegebis warmogmnis proces ebi, RrublebSi xelovnurad
Setanili reagentis nawilakebze wveTebisa da kristalebis
Casaxva da maTi Semdgomi zrda.

n.bibilaSvilis xelmZRvanelobiT Catarebuli radiolokaci -
uri kvlevebis sferoSi Sedis setyvis Rrublebis empiriuli
modelebis damuSaveba, maTSi nakad ebis struqturis warmodgena,
zemZlavri Rrublebis warmogmnis pirobebisa da stabilurobis
mizezebis dadgena.



nbibilaSvili bunebiT egsperimentatori fizikosi iyo. mas
Catarebuli agvs metad mniSvnelovani laboratoriuli da sa -

vele kvlevebi. misi stigia iyo gamogorebebi da maTTan da -
kavSirebuli tegnikuri amocanebis gadawyveta . miuxedavad amisa,
mas Sesrulebuli aqvs mniSvnelovani Teoriuli gamokvlevebi c.
misi xelm ZRvanelobiT Catarebuli Teoriuli kvlevebi exeba

setyvis RrublebSi procesebis modelirebas, maTSi konden saci -
ur -koagulaciuri procesebis Seswavlas, reagentis nawilakeb -
ze naleqgebis xelovnur Canasax vas. yvela gamokv le vebis sabo -

loo mizani iyo setyvis procesebze xelovnuri zemogmedebis
fizikuri safuzvlebis SemuSaveba.

n.bibilaSvili erT -erTi avtoria setyvis Rrubleb Ze zemoq -
medebis meTodisa da reagentis Setan is teqgnikuri saSualebe -
bis a. misi uSualo monawileobiT SemuSavebul igna setyvis sa -
winaaRmdego specialuri Wurvebi da raketebi, setyvis pro -
cesebis Seswavli s radiolokaciuri meTodebi. am dargSi igi 10
gamogonebis avtoria.

mas didi wvlili agvs Setanili sabWoTa kavSirSi setyvis
sawinaaRmdego samuSaoebis organizaciaSi. misi monawileobiT
SemuSavebuli setyvis procesebze zemogmedebis meTodebi far -
Tod iyo danergili TiTgmis 11 min hegtar farTobze. isini ga -
moiyeneboda agre Tve sazRvargareT: bulgareTSi, ungreTSi, iu -
goslaviasa da argentinaSi. am kvlevis mniSvnelovani Sedegebis
gaTvaliswinebiT mas mieniWa ssrk saxelmwifo premia (1969).

19861985 wlebSi sicocxlis ukanaknel dRemde n.bibilaSvili

muSaobda amierkavkasiis hidrometeo rologiur samecniero -kv-
leviT institutSi, sadac igi direqtoris moadgilis Ta nande-
bobaze miiwvia akademikosma givi svaniZem. am periodSi is xel -
mZRvanelobda sevanis tbis auzSi mimdinare naleqTa xe lovnuri

gazrdis samuSaoTa kompl eqsur98]5’198@wvxan| S 0
proeqti Sedgeboda ori damoukidebeli etapisgan: zamTris eqs

perimenti, romlis dros zemogmedeba tard eboda mZlavr fena
da fena -sawvimar RrubelTa sistemebze, aseve orografiuli

tipis Rrublebze da zafxulis egsperimenti, roca zemogmedeba
sruldeboda konveqciur Rrublebze. orive SemTxvevaSi gamo ye-
nebuli i yo makristalizebeli reagenti t iodovani vercxli.
zamTris eqsperimentSi RrublebSi reagentis Setana xorci -
eld eboda sruliad axali tegnikis £ meore Taobis miwispira
aerozoluri generatorebis avtomatizebuli gselis meSveobiT,
xolo zafxulis eqsperimentebSi t ori mfrinavi labora -
toriis iak -40-is daxmarebiT. generator ehis gselis SegqmnasSi da

TviTmfrinavebis specialuri aparaturiT aRWurvaSi didi wvli -
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li Seitana n.bibila Svil ma. garda amisa, mTian pirobebSi zemo -
gmedebis cdebis Casata reblad da efeqtis Sesafaseblad m isi
xelmZRvanelobiT pirvelad kavkasiaSi Seigmna sevanis tbis

auzSi RrubelTa da naleqTa velebis gamzomi meteorolo -
giuri radiolokaciuri gamoTvliTi komplegsi. igi Sedgeboda

radiolokaciuri sadgurebis mrl -2-i sa da gamomTvlel mangana
m1200is gaerTian ebuli sistemidan. im droisaTvis es sistema

sruliad axal tegnologias warmoadgenda. moxerxda mTian

pirobebSi naleqTa jamebis gansazRvris specializebuli po -
ligonis organizeba da sakalibro gazomvebis Catareba. 1985

wlisTvis damuSavda da dainerga sevanis tbis auzis te r to -
riaze drois realur masStabSi naleqTa radiolokaciuri
gazomvebis meTodika, romelic Semdgom 80 -iani wlebis meore

naxevarSi gamoyenebuli igna zemogmedebis fizikuri efeqtis
dasadgenad. ran domizebuli cdeb is SefasebaSi  n.bibilaSvilma
CarTo mkvlevarTa ramdenime damoukidebeli jgufi. .hidromete -
orologiur institutSi Sefasebebi Caatares n.begaliSvilma
(xeImZRvaneli), m.aznaurianma, d.smirnovma da Kk.airapetianma.
ukrainis hidrometeorologiur institutSi am Sefasebe bs
axdenda profesori m. buikovi, xolo dnepropetrovskis kvle -
viT centrSi t a.furmani. Sefasebebi Sesrulda aseve moskovis
gamoyenebiTi geofizikis institutSi 0.Si pilovis mier. praqti -
kulad yvela Sefasebam daadastura 5 -wliani egsperimentebis
dadebiTi efeqtis a rseboba 0.90 -0.95 albaTobis doneze, rac
proeqt is Sesrulebis warmatebad SeiZleba CaiTvalos.

19801985 wilebSi n.bibilaSvilma Seasrula, agreTve, aero -
logiuri, Tanamgzavruli, radiolokaciuri, burTpi loturi,
xelovnuri amrekladi dipolebiT miRe buli gazomvebis Sem aja
mebeli gamdkvleva, ris Sedegad damuSavda setyvis mZlavri
gansakuTrebiT ki super ujredovani Rrublebis , empiriul -sta -
tistikuri modelebi. maTi daxm arebiT Seswavlili igna is Te r-
mao-hidrodinamikuri procesebi da meganizmebi, romlebic gan -
sazRvraven sta cion alur mdgomareobaSi myof i superujre -
dovani set yvis Rrublis arsebobas. es gamokvlevebi n .bibila -
Svil ma Seasrula nalCikis maRalmTiani geofizikuri insti -
tutis Ta namSromlebTan erTad (i.burcevi , LfedCenko, g.go -
rali da sxv. ).

n.bibilaSvili 3 monografiisa d a 90 Sromis avtoria Rrub -
lebis fizikisa da aqtiur zemogmedebis dargSi . igi araerTxel
warmoadgenda sabWoTa mecniere bas sazRvargareT sxvadasxva
saerTaSoriso konferenci ebsa da simpoziumebze. iyo msoflio
meteorologiuri organizaciis eqsperti, hidrometeorolo -
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giisa da bunebrivi garemos kontrolis saxelmwifo komitetis
hidrometeorologiur procesebze aqtiuri zemogmedebis sabWos

wevri, monawileobas Rebulobda ucxoeTSi saRrublo
procesebze agtiuri zemogmedebis samuSao ebSi. kerZod, espa -

neTSi, safrang eTSi, bulgareTsa da libanSi nalegebis xelo -
vnuri gazrdisaTvis gamiznul proeqtebSi.

igi iyo kargi aRmzrdeli da maswavlebeli: misi xel mZRva
nelobiT momzadda da dacul igna 10 sakandidato disertacia.

is mondomebiT gadascemda Tavis codnasa da gamocdilebas
axalgazrdebs. mZime avad myofobis gamo ar dascalda ukve
momzadebuli da gaformebuli sadoqgtoro disertaciis dacva.

n.bibilaSvilis samecniero da praqtikuli moRvaweoba aRni -

Snuli iyo mTavrobis jildoebiT L rogorc aRvniSneT 1969w.
mieniWa ssrk saxelmwif o premia, mravaljer iyo dajildo e
buli sagarTvelos umaRlesi sabWos prezidiumis sapatio

sigelebiT, araerTxel iyo ssrk sasoflo -sameurneo miRwevaTa

gamofenis monawile, sadac gajildovda diplomebiTa da
medlebiT. n.bibi la Svili samecniero samuSaos uTavsebda sazo -
gadoebriv moRvaweobasac L araerTxe | iyo arCeuli g.nalCikis
raionuli sabWos deputatad.
n.bibilaSvili, sakavSiro masStabis mecnieri, saerTaSoriso

donis aRiarebuli specialisti, gamoir Coda gansakuTrebuli
sikeTiT da TavmdablobiT, iyo kargi amxanagi da yovelTvis
mzad iyo aRmoeCina daxmareba d a Tanadgoma kolegebisaTvis. mi-

si naTeli xsovna didxans darCeba bevri qveynis geofizikosTa
farTo wreSi.

1C



l.Rrublebisa da saRrublo procesebis Teoriuli modelebi.
RrublebSi bunebrivi da xelovnuri naleqwarmogmnis
maTematikuri modelireba
I.Theaetical models of clouds and aloud processes. Mathematical modelling of
natural and induced precipitation formation in clouds.
lLu j ste ] Is ddgtg MBdfgizOfsts edzO W de'siy J fd)lsp &3O Is d wd M&
Bs H § dzd tejsfig IOjdAqlg o ¢ JdipiErzeid Is & ) & S 5B O L 59 O dz

sB dzOC O~n
hidrometeorologiis institutis Sromebi , tomi #114
TRANSACTIO NS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114
vtur3g RLeBRULVUO L RIU LS rortfuddgrRIGRIR = 114
uak 551.576
n.begaliSvili,
hidrometeorologiis instituti
v.malbaxovi,

dasavleT cimbiris regionaluri
hidrometeorologiis instituti
lg.robitaSuvili, | T.robitaSvili
hidrometeorologiis instituti

atmosferoSi farTomasStabiani konvergenciis gaviena

konveqciur RrubelTa gaerTianebaze

dReisaTvis mravali gamokvlevaa cnobili, romelic eZ Rvneba
konveqciuri Rrublebis warmogmna L ganviTarebis da sin  opti -
kuri proc  esebis urTierTkavSirs [6]. magaliTad, Seswavlilia
ciklonebis gavlena RrubelTa sistemis evoluciaze. dadge -
nilia, rom didmasStabiani moZraobebi mimdinareobs im ener -
giis xarjze, romelic gamoiyofa RrubelTa sistemebSi naleq -
warmogmnis procesSi. mravalricxovani dakvirvebebis masalebi
gviCveneben, rom ciklonebSi warmogmnili grova Rrublis saS -
ualo zomebi bevrad aRemateba Sidamasiuri Rrublis zomebs,
xolo maTgan mosuli nalegebis saerTo raodenoba ki daax loe -
biT erTi rigiT metia, vidre Sidamasiuridan [3]. vfiqrobT, r om
konveqciuri ujredebis zomebze ZiriTad gavlenas axdens pro -
cesi, romelic dakavSirebulia saSualo da maRal doneebze im
wylis orTqlis kondensacia b sublimaciasTan, romlis mim wo-
debelia ciklonebisaTvis damaxasiaTebeli konvergenciuli na -
kadebi [5]. egsperime ntuli dakvirvebis masalebidan cnobilia,
rom RrubelTa sistemebis ganviTareba ciklonebSi mimdina -
reobs ufro intensiurad, vidre Sidamasiuri procesebis dros.
amasTan erTad ciklonebSi aqtiurad warmoebs RrubelTa urT -
ierTSerwymis procesi. rodesac xdeba RrubelTa S eerTeba,
masSin adgili aqvs gaerTianebuli Rrublis simZlavris mkveTr
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zrdas da naleqwarmomgmneli procesebis intensifikacias. Rru -
belTa gaerTianebisas, rogorc wesi, konveqciuri ujredebis
sruli Serwyma ar warmoebs, amitom Rrubeli inarCunebs mra -
valujredovan str ugturas, romelic damaxasiaTebelia cik -
lonebisa da frontaluri procesebisTvis. cnobili faqtia,
rom tropikul ciklonebSi da atmosferuli frontebis
arsebobisas aRiniSneba grova Rrublis gumbaTis metad swrafi -
feTgebadi zrda, roca 2 -3 wuTSi Rrublis simaRle izrdeba
ramdenime kilometriT. amgvarad didmasStabiani cirkulacia
gavlenas axdens ara marto RrubelTa sistemis evoluciaze,
aramed mis struqturaze, zomebze da am sistemaSi Semavali
calkeuli Rrublis ganviTarebis siCqgareze.

zemoT xsenebuli movlenebi Teoriulad naklebada a Seswa
vlili . agedan gamomdinare, mocemuli naSromis mizans Seadgens
maTematikuri modelirebis saSualebiT ganvsazRvroT grova
Rrublis gaerTianebaze didmasStabiani konvergenciis gavlenis
Taviseburebani. am amocanis gadasawyvetad gamoyenebulia konve -
qgci ur Rru belTa sistemis organzomilebiani Termohidrodi -
namikuri modeli parametrizebuli mikrofizikiT [1,2,4]. amitom
amosavali gantolebebi, sawyisi da sasazRvro pirobebi ise -
Tivea, rogorc [1,2,4] SromebSi ganxilul amocanaSi, mxolod im
gansxvavebiT, rom siCqaris horiz ontalur uda vertikalur w

mdgenelebSi Semogvaqvs Sesakrebebi  bx da bz, romlebic pi -
rvel miaxloebaSi iTvaliswineben sinoptikuri masStabis kon -
vergenciis gavlenas haeris nakade bis siCqgaris mdgenelebze. ma -
Sasadame siCgaris U da W mdgenelebi SegviZlia CavweroT Se -
mdegi saxiT:

u=-bx+v(z) +u,,

w=bz+w,, (1)

sadac V(Zz)-fonuri nakadis siCqarea, romelic icvieba mxo -

lod simaRlis mixedviT. U, da W, konveqciuri moZraobis siC -
garis Sesabamisi mdgenelebia. amocanis gamartivebis mizniT vu

SvebT, rom b = consil. cxadia (1) gamosaxuleba akmayofilebs uw -
yvetobis gantolebas

Har e

@
Xz
Catarebuli igna ricxviTi eqsperimentebi b-s sxvadasxva
mniSvnelobisaTvis, roca u(z) =0. agedan pirveli jgufi iZle -

oda calkeuli Rrublis ganviTarebas, romelic warmoiSveba
12



didmasStabiani  konvergenciis zonaSi  ( b=2A0°wm da

b =10 *wrm, xolo egsperimentebis meore jgufi aRwerda igive
pirobebSi ori Rrublis urTierTgmedebas. mocemul naSromSi
dasmuli amocanis Sesabamisad dawvrilebiT ganvixilavT meore
joufis egsperimentebis Sedegebs. aRvniSnavT , mxolod, rom
pirveli jfufis egsperimentebSi b-s gaTvaliswinebam gamoiwvia
naleqwarmogmnis procesebis daCgareba, Rrublis simZlavrisa
da mosul naleqTa raodenobis gazrda. unda aRiniSnos, rom
konvergenciis zonaSi warmogmnili Rrublis wyalSemcveloba
misi magsi maluri ganviTarebis momentSi 3 -jer da metad aR
emateba igive momentisaTvis Sidamasiuri Rrublis wyalSemc -
velobas.
meore jgufis ricxviT eqsperimentebSi konveqciur Rrube I -
Ta warmoSobis inicirebas vawarmoebT t=0 momentSi ara -
mdgradad strati ficirebuli atmosferos fenis or sxvadasxva
wertilSi  mZlavri siTburi impulsis CarTviT, romelic
aRiwereba Semdegi gamosaxulebiT:
L8 (X-x)® (z- z)'@
T =Togl- ( i(") gl ( 220) 0 3)
e Xo Lo

pirveli impulsisaTvis T,=4K, X, =3km da z=1.5m, xolo

meoresaTvis T,=5°Kk, X, =9km, X, =15km. siTburi impulsi (3)

mogmedebda mxolod im wris SigniT, romlis centria (X9, 25)
wertili, xolo radiusi tolia 3 km -is. am wris gareT tem -
peraturis SeSfoTeba nulis tolia. r ac Seexeba temperaturis,

wnevis da fardobiTi tenianobis simaRlis mixedviT sawyis
ganawilebas, igi aRebuli iyo 1977 wlis 18 seqtembris sofel

ruispiris (kaxeTi) radiozondis monacemebis mixedviT. aRni -
Snuli meteoelementebis vertikaluri ganawileba mocemulia

cxr.1-Si. am dRes ganviTarda frontaluri tipis konveqciuri

Rrubeli, romlis simaRlem magsimaluri ganviTarebis momentSi

miaRwia 13 kms. vinaidan xsenebuli zondireba moxda civi fro -
ntis gavlis momentSi, amitom (1) formulaSi msxvilmasStabiani

konvergenciis fonur i nakadisaTvis aRebuli igna b=10"wr
nax.1l da nax.2-ze mocemulia im egsperimentebis Sedegebi, ro m

elTaTvis Sesabamisad b=0da b=10"wnt orive naxazi Seesa -
bameba RrubelTa magsimaluri ganviTarebis mome nts. naxazebze
msxvili uwyveti wiri warmoadgens jamuri wylianobis izoxazs,

wvrili uwyveti mrudi aRniSnavs wW>0 Sesabamis izoxazs, X0 -
13



lo wyvetili - W<O0 Sesabamis izoxazs. Rrublis perife ri ul
nawilSi arsebuli susti daRma vali nakadebi naxazebze gamo -
saxuli ar aris.
cxrili 1.sof. ruispiris (kaxeTi, setyvasawinaaRmdego
samsaxuri) 1977 wlis 18 seqtembris 12 saaTis radiozondis

monacemebi
simaRle .
dedamiwis wneva | temperatura temrp;t(ajrigltqutirls fardobiTi
zedapl)l_zl(::n P hpa T°K ggrad/lOOm tenianoba %
0 955 297,36 65
440 908 291,56 1,32 70
740 876 288,66 0,97 73
940 856 287,76 0,45 79
1000 850 287,36 0,67 80
1440 807 284,56 0,64 83
1940 760 281,76 0,56 85
2440 715 278,36 0,68 85
2610 700 277,16 0,71 85
3240 648 274,16 0,48 77
3440 632 272,16 1,00 73
4440 557 264,16 0,80 71
5260 500 257,96 0,77 57
5440 488 257,36 0,33 57
6440 427 250,36 0,70 53
6910 400 247,16 0,68 51
7440 372 242,96 0,79 a7
8440 322 23,76 0,72 42
8930 300 231,96 0,78 41
9340 293 230,26 0,41 41
9440 278 230,16 0,10 41
10160 250 229,16 0,14 40
10440 240 228,56 0,21 40
11440 206 225,16 0,36 40
12440 177 220,16 0,50 40
14440 129 212,16 0,40 40
nax.tdan Cans, rom yovel siTbur imp ulss Seesabameba Tavisi
Rrubeli. cxadia mZlavri Rrubeli warmoiSveba temperaturis
sawyisi SeSfoTebis didi mniSvnelobisaTvis (TO = 5°K). rogo -

rc vxedavT, am RrubelTa gaerTianeba ar xdeba, vinaidan
14




mZlavri Rrublis konvergenciis are ar emTxveva sus ti Rru
blis divergenciis ares [1]. sawyisi impulsebis koordinatebis
gaTvaliswinebiT vRebulobT, rom RrubelTa centrebs Soris

manZili 6 km -ia. amitom isini urTierTgmedeben da gansxvavebul
wnevaTa Zalebis gavleniT iZenen asimetriul saxes (nax.1).

nax.1 Sida masiuri procesebis dros warmogmnili grova
Rrublebis sistema magsimaluri ganviTarebis momentSi.
Z xm

nax.2 konvergenciul nakadSi warmogmnili grova Rrubeli,

magqsimaluri ganviTarebis momentSi . masStabebi naxazze:
horizontalurad 2 sm t 1.5 kmvertikalurad 1.2 sm t 1km,
d =1.5km

im SemTxvevaSi, roca b >0 (nax.2) magsimaluri ganviTarebis
momentisaTvis ori Rrublis nacvlad gvaqvs erTi mZlavri
15



Rrubeli. marTalia, am Rrublis SigniT daikvirveba calkeuli

ujredebi, magram denis wirebi s ganlagebam aCvena, rom igi
simetriulia. Tanaxmad [1,2] Sromebisa, es migviTiTebs imaze,

rom gvaqvs erTi mravalujrediani Rrubeli, romelic, rogorc

zemoT iyo aRniSnuli, damaxasiaTebelia frontaluri procese -
bisaTvis. aRsaniSnavia is garemoeba, rom didmasStabi ani kon -
vergenciis gaTvaliswinebiT miRebuli Rrublis masStabebi (ho -
rizontaluri da vertikaluri zomebi, nax.2) bevrad aRemateba

Sidamasiuri warmoSobis Rrublis zomebs (nax.1). ro ca b>0,
xvedriTi wylianoba raime momentisaTvis erTi rigiT met ia, vi -
dre b =0 SemTxvevaSi igive droisaTvis miRebuli or ive Rru b-

lis xvedriT wylianobaTa jami. amrigad gaerTianebis Sedegad
miRebul RrubelSi konveqciuri moZraobis da nalegwarmogmnis
procesis intensivoba mkveTrad izrdeba.
msgavsi Sedegebi mogvca im ricxviTma egsperimentebma, rom -

lebisaTvis b>0 da viTvaliswinebT dedamiwis zedapirze tem -
peraturis dReRamur svlas. am SemTxvevaSi mcire simZlavris

Rrublebi, romlebic warmoigmnebian Termikebis SeerTebiT,

swrafad jgufdebian e.w. klasterebis (grova RrubelTa Tav -
moyra) saxiT, erwymian erTmaneTs da ukve 2 sT fizikuri drois
Semdeg gvaZleven or mZlavr grova -sawvimar Rrublebs. Ti
Toeuli maTgani msgavsia nax.2  -ze warmodgenili Rrublis kon -
figuraciisa. aRsaniSnavia arsebiTi gansxvaveba mo delirebis

SedegebSi Sesabamisad b=0 da b>0 SemTxvevebisaTvis. [4]
SromaSi miRebulia, rom roca b=0 daikvirveba oriarusiani

grova Rrubeli. b>0 SemTxvevasSi ki Rrubeli ikavebs TiTgmis
mTel trofosferos da oriarusiani Rrublianoba ar war -

moigmneba. roca b >0 Rrublis maxasiaTebeli sidideebi aRa -
raa damokidebuli dedamiwis zedapirze temperaturis dRe -
Ramuri svlis parametrebze, rac damaxasiaTebeli iyo b=0 Sem
TxvevisaTvis. ama sTan mniSvnelovnad (daaxloebiT 3 -jer) gai -
zarda naleqTa intensivoba.

amgvarad, maTematikurma modelirebam daadastura is Ziri -
Tadi faqtebi, romlebic cnobilia savele -eqspediciuri dakvi
rvebebidan. kerZod, dadgenili igna, rom didmasStabiani kon -
vergenciuli nak adebi, romelic damaxasiaTebelia ciklonebisa
da frontebisaTvis, mniSvnelovan gavlenas axdenen grova Rru -
blebis sivrciTi zomebis gazrdaze. Tu Sidamasiuri konveq -
ciuri Rrublis damaxasiaTebel sivrciTi masStabebis formi -
rebaSi mTavari roli eniweba im Termikebis urTi erT Serwymas,
romlebic ganlagebuli arian TiTgmis erTi vertikalis sxva -

16



dasxva simaRleze, ciklonuri warmoSobis RrubelTa ( b>0) ma
xasiaTebeli masStabis formirebaSi ZiriTadi roli ekuTvnis

erTi da igive simaRleze gverdi -gverd mdebare R rubelTa
SeerTebis process. am SemTxvevaSi RrubelTa daaxloebas xels

uwyobs didmasStabiani konvergenciuli nakadebi. rogorc

miRebuli Sedegebidan Cans (nax.2), RrubelTa srul Serwymas

adgili ara agvs da amitom SeerTebis Semdeg Rrubeli inarCu -
nebs mravalujredova n strugturas. maSasadame SegviZlia dava -
skvnaT, rom mravalujredovani konveqciuri Rrubeli warmoi -
Sveba calkeuli grova Rrublebis gaerTianebiT.
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atmosferoSi haeris nakadebis farTomasSt abiani konvergenciis fonze
Sesrulebulia konveqciur RrubelTa urTierTgmedebis Tavisebu rebe -
bis gamokvleva. dasmuli amocanis gadasawyvetad gamoyenebulia konve -
gciur RrubelTa sistemis evoluciis organzomilebiani Termo hidro -
dinamikuri modeli, mikrofizikuri pro cesebis parametrizebiT. ricx -

ViTi egsperimentebis safuZvelze gansazRvrulia konvergenciis areSi
konveqciuri ujredebis daaxloebis da gaerTianebis pirobebi, rasac
mohyva mZlavri mravalujrediani konveqciuri Rrublis warmoSoba da
nalegwarmomgmneli procesebis int ensifikacia.
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The influence of largescaled convergence on the aggregation of convective clouds in the
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The interaction features of the convective clouds in the atmosphere against a background of
the largescale convergence of air flows have been investigated. To solve the assigned task
two-dimensional themohydrodynamical model of the evolution of the convective cloud
system is used, considering parameterization of the microphysical processes. On basis of the
numerical experiments the convergence and aggregation conditions of convective cells have
been detrmined in the convergence area, resulted in the formation of powerful multicellular
convective cloud and intensification of precipitation formatting processes.
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konveqciur RrublebSi bunebrivi da xelovnuri
naleqwarmogmnis gamokvleva operatiuli
Termohidrodinamikuri modelis safuZvelze
amJamad msoflios mravali gveyana ganicdis mtknari wylis
naklebobas, romelic sul ufro da ufro izrdeba. aRniSnuli
deficitis Sevsebis erT -erTi saSualebaa atmosferuli nalege -
bis xelovnuri gazrda da gadanawileba. am mizniT konveqciur
Rrublebze daiwyo aqtiuri zemogmedebis samuSaoebi jer kidev
gasuli saukunis 60 -iani wlebidan. sa  qarTveloSi aseTi farTo -
masStabiani egsperimentuli da sacdel -sawarmoo samuSaoebi
Sesrulda 70 -80ian wlebSi. es sagmianoba mniSvnelovani iyo
aRmosavleT sagarTvelos im regionebisaTvis, sadac xSiria
gvalvebi da amis gamo didia wylis deficiti [1]. savele egs -
perimentebis Catarebam moiTxova konveqciuri Rrublis iseTi
maTematikuri modelebis Segmna da ganviTareba, romlebic
aRwerdnen zemogmedebis fizikur meganizmebs da sgemebs. ker -
Zod, damuSavda grova Rrublebze aqtiuri zemogmedebis ga -
martivebuli erTganzomilebiani m odelebi, romelTa gamoye neba
SesaZlebeli iyo operatiul praqgtikaSi.
magaliTad, [2]-Si ganxilulia erTganzomilebiani progno -
zuli modeli, mikrofizikis parametrizebuli sgemebiT. mo -
deliT  miRebuli Sedegebi Sedarebulia ogura -takaxaSis
erTganzomilebian [5] da amin dis kvlevis da prognozis ( Weather
Research and Forecast Mgdeamganzomilebian modelTan. modelSi
mikrofizikis detalurad CarTvis gamo, danarCenebisgan gans -
xvavebiT, man warmoaCina vertikaluri siCqaris mkveTri maq -
simumi. ufro metic, Sedegebma uCvena, rom igi ukeT aRwerda
konveqciuri Rrublis Tvisebebs, vidre samganzomilebiani.
[3}Si warmodgenil modelSi Rrubels aqvs cilindruli
forma da gamoyenebulia ogura -takaxaSis modelis gantolebebi
[5]. igi Seicavs moZraobis, uwyvetobis gantolebebs, aseve
wylis orTqlis, Rrublis wylis, wvimis wylis da kristalebis
gadatanis gantolebebs. CarTulia Semdegi mikrofizikuri pro -
cesebi: kondensacia, avtokonversia, sublimacia, dnoba, aorT -
gleba. modeli gamoiyeneba atmosferos sxvadasxva stra ti -
fikaciis SemTxvevebisaTvis.
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winamdebare naSromSi bunebrivi da xelovnuri naleqwar -
mogmnis gamokvlevisaTvis gamoyenebulia erTganzomilebiani

operatiuli modeli, romelic ganxilulia [4] -Si. amitom,
mocemul naSromSi amosaval gantolebebs, sawyis da sasazRv -
ro pirobebs ar moviyvanT. aRniSnuli modelis mixedviT Rru -

bels pirobiTad aqvs cilindris forma droSi ucvleli ra -
diusiT. CaTvlilia, rom uaryofiT temperaturaze Rrublis
teni imyofeba gadacivebul mdgomareobasSi. Rrublis Termo - da
hidro - dinamikisaTvis gamoyenebulia [5] -Si ganxiluli modelis
gantolebebi, xol 0 nalegis warmogmnis da gamoyofisTvis
parametrizebuli sgemebi, romlebic iTvaliswineben Semdeg
mikrofizikur procesebs: kondensacias, sublimacias, krista i -
zacias, koagulacias da aorTglebas. zemogmedebis aRwe
risaTvis gamoyenebulia [6] -Si SemoTavazebuli xe  lovnuri kris -
talizaciis parametrizebuli sqgema.

naleqwarmogmnis SefasebisTvis upirveles yovlisa Sesru -
lebulia Rrublis bunebrivi ganviTrebis modelireba.

zemogmedebis imitacia Semdegnairad xdeba: drois raRac
gansazRvrul momentSi Rrublis gadacivebul nawilSi (-6-:-12°C)
Segvaqvs garkveuli raodenobis makristalizebeli reagenti.
difuziis gamartivebuli gantolebis analizuri amoxsniT vi -
gebT drois garkveul SualedSi pasiuri reagentis mier da -
kavebul moculobas, sadac unda gaiyinos gansazRvruli rao -

denobis Rrublis da wvi mis wyali. viTvliT xelovnurad ga -
Cenil kristalebze wylis orTqlis sublimacisas gamoyofil
siTbos raodenobas. CaTvlilia, rom es siTbo mTlianad

gadaecema gansaxilvel areSi haeris aRmaval nakads da aTbobs

masDT% iT. amiT igmneba nakadis siCqaris damatebiTi gazrdis
SesaZlebloba, rac gamoiwvevs Rrublis simZlavris matebas, e.i.

Rrublis mikrofizikis xelovnuri marTva iwvevs misi dinamikis

cvlilebas. atmosferos ganurCeviTi wonasworobisas (9 )9
aRmavali denis siCqar is da Rrublis simZlavris zrdis

magsimumi iTvleba Semdegi gamosaxulebebiT [7]:

un |/ g
DW,.  =—m |— 1
A |, @)

! q
Dh= |——— , 2
i @
sadac n-turbulentobis kinematikuri koeficientia , a- Rru -
blis radiusi , | -konveqciis parametri , g-reagentis mier daka -
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vebul V moculobaSi gamoyofili siTbos raodenoba , S-zemog+
medebis xangrZlivobis Sebrunebuli parametri S=J1(9-9) -

erTjeradi zemogmedeb isas gamoTvlili parametrebis mniSv -
nelobebia DW,;,°1m/wm da Dh°600m. maTi sidideebi mcirea, Tu -
mca mravaljeradi zemogmedebisas Rrublis moculobis naz -
rdma SeiZleba miaRwios ramdenime km -s, xolo masSi konden -
sirebuli wyali uzrunvelyofs damatebiTi nalegebis war mog
mnas.

zemogmedebis modelireba Catarda Rrublis ganviTarebis
sxvadasxva stadiaSi. miRebuli Sedegebi uCveneben, rom da -
matebiTi wylis miRebis TvalsazrisiT ukeTesi Sedegebi mi -
iReba im SemTxvevasSi, roca reagentis Setana RrubelSi xdeba
misi ganviTarebis  stadiaSi.

aqtiuri zemogmedebis ricxviTi egsperimentebi Catarda atmo -

sferos stratifikaciis aRmweri sami radiozondis monace me
bisaTvis: ori realurisa da erTi hipoTeturi profile -
bisaTvis. hipoTeturis SemTxvevaSi temperatura zedapirze 298 0
Ktis toli iyo da 1 0 kmis simaRlemde ecemoda 6.3 OK-T Ti -

Toeul km -ze, ris Semdegac ucvleli rCeboda.

dedamiwis zedapirze siTburi impulsis gadacemis Semdeg
Seigmna konveqciuri Rrubeli, romlis simaRle magsimaluri ga -
nviTarebis momentSi Seadgenda 8.2km -s, xolo misi sicocoxlis
xangrZlivoba iyo 72wT. bunebrivi ganviTarebis SemTxvevaSi
Rrublidan gamoiyo 510 . naleqi.

Rrublis ganviTarebis stadiaSi (me -20wT) mis gadacivebul
areSi ( -6--12C) movaxdineT makristalizebeli reagentiT mra -
valjeradi zemogmedeba (rac eqvivalenturia mag. 5w T-Si 10

ffel brusiso tipis sazenito Wurvis
Rrublis dinamika, gaizarda misi simaRle da aRmavali denebis
siCgare. zemogmedebam dasawyisSi gamoiwvia naleqTa inten Si -
vobis Semcireba, xolo Semdeg misi gazrda. moimata Rrublis
sicocxlis x angrZlivobam da dafigsirda 5.95*10 % naleqis
gamoyofa, wylis raodenoba gaizarda daaxloebiT 20% -iT.
naleqTa intensivobis droSi msvlelobisaTvis daikvir -
veboda ramdenime magsimumi. es axasiaTebs, rogorc bunebriv,
aseve xelovnur naleqwarmomgmnel procesebs.
rac Seexeba atmosferos realur stratifikacias, pirveli
iyo ruispiris (kaxeTi, 1977w.) zondi. dakvirvebul Rrubels ma -

gsimaluri ganviTarebis momentSi hgonda 13km simaRle, 3 -kmiani
radiusi, xolo magsimaluri radiolokaciuri amrek vla doba
dafigsirda 9km simaRleze . modelurma gamoTvlebma aC vena, rom
ganviTarebis umaRles stadias Rrubeli aRwevda 55wT -ze da
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misi simaRle Seadgenda 13.2km -s, magsimaluri wyli anoba 6.3g/kg

aRiniSna 8.8 km-ze da mosuli wvimis raodenoba iyo 8.5*10 5.
med0wT-ze gadacivebul nawilSi( -6--10C) movaxdineT 6 - je -
radi zemogmedebis imitacia, ris Sedegadac DWpax da Dh-s mni-

Svnelobebi Sesabamisad 1.8m/wm da 1.3km aRmoCnda nax.tze mo-
cemulia aRmavali denis siCqaris grafikebi bunebrivi ganvi -
Tarebis da zemogmedebis SemTxvevebSi, drois sxvadasxva mo
mentisaTvis. nax. 2 -ze mocemulia naleqis intensivobis droSi

cvlileba ganxiluli orive SemTxvevisaTvis.

H, 43
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nax.1l nakadis aRmavali denis siCgaris ganawileba simaRlis
mixedviT drois sxvadasxva momentebSi (X -zemogmedebis Semdeg)
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nax.2 nalegebis intensivo bis cvlileba droSi (X
zemogmedebis SemTxvevaSi)

meore zondis (TeTriwyaro, 1974w.) pirobebSi Rrublis
bunebrivi ganviTarebis simaRle iyo 12.6km, daikvirveboda
Zlieri naleqgi. modelirebiT miRebulma Rrublis simaRlem
miaRwia 13krrs. magsimaluri wylianobis simaR lem Seadgina 8km.
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mosuli nalegebis raodenoba iyo 3.2*10 5%. zemogmedebis Sedegad
mosuli nalegebis raodenoba gaizarda 22% -IT.

zemogmedebis Sedegad dinamikas da wvimis intensivobis dro -
Si cvlilebas erTnairi saxe aqgvs: sawyis momentSi xdeba na -
legis intensivob is Semcireba bunebrivTan SedarebiT. am mov -
lenis axsna fizikurad Semdegnairad aris SesaZlebeli: makri -
stalizebeli reagentiT zemogmedebisas xdeba damatebiTi
siTburi energiis gamoyofa, ris Sedegad izrdeba aRmavali de -
nis siCgare. es iwvevs naleqTaA wylis Rru blis zeda nawilSi
gadatanas da Rrublidan mosuli nalegebis intensivobis
Semcirebas. intensivobis droSi cvlilebas aqvs impulsuri
xasiaTi, Tumca mainc SeimCneva ori magsimumi, romlebic
zemogmedebis SemTxvevaSi droSi wanacvlebuli aRmoCnda.

sxvadasxva simZlavri s Rrubelze zemogmedebis imitaciam
aCvena, rom sust RrubelSi nalegis fardobiTi namati didia.
Tumca ufro xelsayrelia zemogmedebis Catareba mZlavr kon -
veqciur Rrubelze.

egsperimentebiT dadginda, rom yoveli RrublisaTvis arse -
bobs reagentis eqstremaluri raodeno ba, romlisTvisac zemoq -
medebiT miRebuli damatebiTi naleqis raodenoba magsimaluria.
reagentis raodenoba damokidebulia Rrublis simZlavreze da
misi ganviTarebis dinamikaze. naleqgebis gazrdisaTvis saWiroa
zemogmedebis warmoeba Rrublis ganviTarebis stadiaSi. re agen-
tis Setana unda moxdes Rrublis gadacivebul nawilSi -6--10C
temperaturul areSi, xolo zemogmedebis droiTi intervali
ar unda aRematebodes 5wT -s.

reagentis optimaluri raodenobis dadgena moiTxovs mo -
delis Semdgom ganviTarebas, rogorc bunebriv, aseve xe -
lovnurad ganviTarebul Rrublebze dakvirvebaTa monacemebs.
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uak 551576

konveqciur RrublebSi bunebrivi da xelovnuri naleqwarmoqgmnis
gamokvleva operatiuli Termohidrodinamikuri modelis safuzZvelze
/n.begdiSvili, g.robitaSvili, m.tatiSvili T.robitaSvili/. hmi -S
SromaTa krebuli. £200.-t.114 £gv.1925. qarT.; rez. garT., ingl., rus.
konveqciuri Rrublis erTganzomilebiani operatiuli hidrodina mi-
kuri modeliT Sesrulebulia bunebrivi da xelovnuri naleq warmoag-
mmis gamokvleva ori realuri da erTi hipoTeturi radiozondis mo na-
cemebis saSualebiT. mikrofizikuri procesebi modelSi warmod geni-
lia parametrizebuli saxiT. zemogmedebis modelireba ganxorcielda
makristalizebeli reagentis SetaniT Rrublis ganviTarebis sxvada -
sxva stadiaze. dadginda, rom yoveli RrublisaTvis arsebobs misi ga -
nviTarebis gansazRvruli momenti da reagentis optimaluri rao de-
noba, romlis RrubelSi SetaniT nalegebis damatebiTi raodenoba ma -
gsimaluria. reagentis es raodenoba damokidebulia Rrublis magsi -
nalur simZlavreze da dinamikis Taviseburebebze. zemogmedebis Se -
degad icvleba Rrublis mikrofizika, rac iwvevs dinamikis inten -
sifikacias. aseT pirobebSi izrdeba Rrublis sicocoxlis xangrZli -
voba, misi simZlavre da mosuli nalegebis raodenoba.

UDC 551.576
Investigation of natural and artificial precipitation formation in convective clouds in
terms of operational thermohydrodynamical model/N.Begalishvili, G.Robitashvili, ,
M.Tatishvili, T.Robitashvill. Transactions of the Institute of Hydrometeorology. 200
v.114;p.1925-Georg-.Summ. Georg., Ing., Russ.

Natural and artificial precipitation formation processes have been investigated using
onedimensional operational hydrodynamical model of convective cloud applying two real
and one hypothetic radiosonde alatMicrophysical processes are presented by
parameterization schemes. The modification modelling has been carried out on the different
stages of cloud growth by insertion of crystallizing reagent. It has been ascertained that for
every cloud there exist ¢hdefinite moment in its growth and optimal quantity of reagent,
when additional precipitation increase is maximal. The mentioned amount of reagent
depends on the features of growth dynamics and clouds maximal capability. In the result of
modification chages were occurred in cloud microphysics, causing intensification of its
dynamics. On such conditions clouds life time and the amount of precipitations have been
increased.
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BLUr3s RULHURULVUO L RIULSrortfun{gRIURR -~ 114
g.gelaze, | g. robitaSvili, |
hidrometeorologiis instituti
mdinaraZe j., sxirtlaZe n.
Tsu gamoyenebiTi maTematikis instituti
uak 551.51
fena Rrublis modelireba Termuli "kunZuli s0 mudmi vi
gaTbobisas
Cvens ganyofilebasSi rigi wlebis ganmavlobaSi vmuSa - obdiT
konveqciuri Rrublebis maTematikur modelirebaze. ma gram
aranakleb agtualuria fena Rrublebis da nislis Seswa via
atmosferos mezomasStaburi sasazRvro fenis (amsf) fo nze,
rac ga npirobebulia rigi iseTi problemebiT, rogoricaa
amindis lokaluri prognozi, garemos dabinZureba, xelovnuri
zemogmedeba calkeul mezoprocesebze da a. S.
amocanis dasma da amoxsnis meTodi . ganvixiloT 2 -ganzo mi-
lebiani ( x,z sibrtyeSi) amsf, romelic moTavsebulia Termulad

araerTgvarovan gvefenilze. am procesis aRmwer gantolebaTa
sistemis gamoyvanisas gamoyenebulia busineskis gamartiveba,

hidrostatikuri miaxloeba, ugulebelyofilia

koriolisis

Zala, daSvebulia turbulentobis koeficientebis mudmivoba.

amrigad, gantole
(1 z Is g5 dz1969)

@:-@.{.Diu

dt  ux ’

P _y g,

Uz

ﬂ+ﬂ/:0

ux  pz

di+5w:£F+DiJ,

dt Cy

dg

—+ =- F +Djq,

ot 94 iq

d—m=F+Dim,

dt

d _wu u U u’
— = —tu—+tw—, Di=m—; +n
dt ut ux HZ X

sadac u, w aris haeris siCgaris mdgenelebi,

baTa sawyis sistemas aqvs Semdegi saxe

®
@
©
@
©)
©)
£ 22
uz

P ,J, q - wnevis

analogi, potencialuri temperaturisa da xvedriTi sinotivis

26



nazrdi, fAgadaxrao maTi f onumi xvednTi Svnel

wylianoba, /, S - flotaciisa da atmosferos stratifikaciis
koeficientebi, g, -fonuri xvedriTi sinotivis vertikaluri

gradienti, F - wylis orTqglis kondensaciis siCgare, L -
kondensaciis faruli siTho, C, - haeris kuTri siThot evadoba
mudmivi wnevis dros, m,n - turbulentobis koeficientebi.

sinotivis velebis (xvedriTi sinotive da wylianoba)
prognozis amocanebis amoxsnisas gvixdeba rigi siZneleebis

gadalaxva, romelTa Soris erT -erTi mniSv nelovania wylis
orTqglis kondensaciis siCgaris F gaTvaliswineba, romelic
Sedis (4) -(6)}Si. najeri wylis orTqlis aris (Rrubeli)

sazRvarze F funqcia ganicdis wyvetas (Rrubels gareT F =0).

amitom Rrublis sazRvris gansazRvrisas daSvebuli mcire
uzustobamac ki SeiZleba gamoiwvios didi cdomileba siTbosa

da tenianobis balansSi, aramdgradoba ricxviT eqsperimen te -
bSi. mocemul naSromSi am winaaRmdegobis gadalaxvisaTvis ga -
moyenebul igna meTodi (¢ d&3d tedis o ., 1971), romlis mixedviTac

axali, A da B cvladebis SemoyvaniT F gamoiricxeba (4), (6)
da (5),(6) -dan:
%+ Sw=DjA, (7)
dt
dB
a+qu=DiB, (®)
sadac
A=] . B=y vt
i/ - Ljcm ig, +m q2q,
aq g, - najeri orTqlis xvedriTi sinotivea.
(b 3dtetho ., 1971)is safuzZvelze cnobili A da B-s
saSualebiT ganisazRvreba J,qg,m.

CamvayaliboT sawyisi da sasazRvro pirobebi:
z=0 u=0,w=0, J =F(x,t),g=0,m=0,

2=z u=0, p=0, J=0, ¥9=0, M=o, (9
Uz Uz
X:O u:O, ﬂ:oi quo, &n:o,
U X X X
x= X HU _p, ﬂzol HA_og HM_y
UX UX X U X
=0 u=0, J =0, gq=0, m=0,
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sadac X, Z
te nperatura.
amrigad, Ter

amsf-is sazRvrebia, xolo

F (x,t) - gvefenilis

mulad araerTgvarovan qvefenilis mgone amsf -

is organzomilebiani, arastacionaruli amocana wylis fazuri

gardagmnis gaTvaliswinebiT dayvanil
0:X, 0:Z areSi (9) sasazRvro da sawyisi

sistemis amoxsnaze |
pi robebis gaTvaliswinebiT.

igna (1) -3, @), (8

amocana amoxsnil igna ricxviTi meTodiT cxadi sasrul -

sxvaobiani sgemis saSualebiT, romelsac aqvs I
Il rigis sizuste koordinatis mixedviT.

konstantebisa da parametrebis
mniSvnelobebi, romelnic ar icvlebodnen sxva

drois mixedviT da

mogvyavs im fizikuri

Ti egsperimentebis SemTxvevasSi:
c,=0.24 kall(g \grad) , m=10"
=0.98 S=0.005grad/m,

rigis sizuste

dasxva ricxvi -
/ =0.033 n#/(wnkgrad) , L=60Cal/g ,

mwm 77=10 mMiwm X=80km, Z=2km, f

amocanis _amoxsnis _rezultatebi amoxsnil igna amsf  -is
amocana Ter mul i AkunZuli s0 mudmivi
Sedegadac miRebul igna qaris siCgaris, potenciuri

te nper aturis, wnevis, Xxv
velebis sivrcul
gakeTda warmogmnil fena

| varianti: fardobiTi tenianoba

Il varianti:. f =0,

orive SemTxvevaSi atmosferos stratifikacia

xolo qvefenilis temperatura

A'e'O
|
F(xt)=1i5
t10
nax. 1, 2 mocemulia
-u,w,J (Nl
RerZulad

mxolod naxevari.

2.0

10

varianti) izoxazebi, roca
simetriulia, amitom mocemulia saTvleli

edriTi wylianobisa da tenianobis

-droiTi ganawileba. ZiriTadi agcenti mainc

Rrublis ganxilvaze.
f= 0.
(AmSrali o,

0¢ x¢28km 52km¢ x ¢ 80km
28km¢e x ¢ 32km  48km¢ x B52km

32kmB x ¢ 48km
g, mda u,wJ (I varianti), xolo nax. 3

2

- 007
o a ”/
a.

az
X3

\

e

S

ais
3

0.
N
0.

EZ Zo

t=2sT. radgan suraTi

98 (Anotioo
snadeli). nt r ol o
S=0.005grad/m,

gaT

mo |



nax. 1. m da q -s izoxazebi (varianti #1; qvefenilis
da Strixuli nawili -si Tburi Akunzuli o).

20

— T

nax. 3. u,w,J -siz oxazebi (varianti #2).

fena Rrublis Casaxva iwyeba t=66 wT. si Tburi
Tavze warmogmnili Rrublis horizontaluri zoma ar aR e
mateba 16 km, vertikalurma zomam ki miaRwia daaxloebiT 1.5 km.
Rrublis qveda sazRvari imyofeba 600 m simaRleze da Tavisi 3
saaTiani arsebobis ganmavlobaSi ar icvleba; misi mags i maluri
xvedriTi wylianoba Mna=0.21 g/kg, xolo magsimaluri wylia -
nobis done  z (Mu=1000m, rac karg TanxvedraSia mete orolo -
giur monacemebTan ([ Olso [.jug 1976 1 tstc s ddy 6.9 1960). roca

t=3sT, Rrubeli ebjineba amsf -is zeda sazRvars, rac i Wevs
Tvlis aramdgradobas.

magqsimaluri xvedriTi tenianobis done Z(Omay daax-loebiT
emTxveva magsimaluri aRmavali denebis dones Z(Wmay im dros,
rodesac m agsimaluri xvedriTi wylianobis done Z(Vmaxy)  0aci -

lebiT maRla mdebareobs. es SeiZleba aixsnas im faqtiT, rom,

jer erTi, sinotive, rogorc pasiuri minarevi, ufro metad

aris damokidebuli aRmaval denebze, vidre wylianoba, rome -
lic damokidebulia agreTve konde nsaciis doneze, fard obiT

tenianobaze, atmosferos stratifikaciasa da rig sxva faq -
torebze da, meorec, Rrublis gaCenasTan erTad amsf -is zeda

nawilSi, sadac formirdeba igi, xvedriTi tenianoba mcirdeba
29



kondensaciis gamo, rac iwvevs xvedriTi wylianobis gazrdas
(I tste ts digydis,d.960).

gansaxilveli SemTxvevebis Sedarebidan (mxedvelobaSi gva -
gvs Termohidrodinamikuri velebi) Cans, rom wylis fazuri ga -

dasvlebis dawyebidanve isini mkveTrad gansxvavdebian er Tma

neTi sagan. es gamowveulia imiT, veom fir
vasi AimSrali 0 modeli sagan gansxvavebi T
ciis faruli si Tbhbos gamoyof as, ris gam
Termohidrodinamikuri velebi u,w, 0 ,J gacilebiT intensiuria.

ganvixiloT temperaturis veli. nulovani izoTermis zemoT
gvaqgvs uaryofiTi temperatura, romelic gamowveulia aRmavali
haeris adiabaturi gaciebiT. orive SemTxvevaSi n ulovani izo -
Termis done izrdeba drois ganmavlobaSi, magram kondensaciis
faruli si Thos gamoyofi s de&imulovaninot i oo
i zoTermis fdAvertiiClgalrweroi meti a, vidre
ISi (2 saaTis ganmavlobaSi #'1 variantSi is 200 m -iIT maRlaa,
vidre #2  -Si).

ganvixiloT siCgareTa veli. saTvleli aris qveda nawilSi
orive SemTxvevaSi gvaqvs haeris Sedineba, zeda nawilSi ki -
kompensaciuri gamodineba. ko ndensaciis faruli siTbos gamo -
yofas SesamCnevi gavlena agvs amsf -is dinamikaze: haeris Sedi -
nebis are 200 m -is simaRlemde vrceldeba orive SemTxvevaSi im
dros, rodesac misi horizontaluri manzili centridan 4 km -iT
nakl ebi a Ainoti oo model SiedareBinMSr4#ll Tano
variantSi Sedinebis magsimaluri siCgare 20% - iT metia, vidre
1#2 -Si. rac Seexeba gamodinebis magsimalur si Q@areebs, isini
didad ar gansxvavdebian erTmaneTisagan.

si Tburi AkunZuliso Tavze gvaqvs aRma\
ki daRmavali. wylis orTq lis fazuri gadasvlebis gamo
Ainoti o0 model Si omSral Tand Sedarebi T r
aRmavali da daRmavali denebis magsimaluri siCqgare (100 % da
20 % -iT, Sesabamisad); aseve gazrdilia Z(Wmay; Magsimaluri
daRmavali denebis ubani gadaadgilebulia amsf -is ze viT da
centrisaken (Sesabamisad, aRmavali denebis ubani viwrovdeba);
SeimCnevaw-s mkveTri zrda saTvleli aris zeda sazRvris
centrSi, riTic garkveulwilad aixsneba kondensaciis faruli
siTbos umniSvnelo gavlena haeris gamodinebis siCgareze amsf -
is zeda nawilS  i.

ricxviTi eqsperimentebis rezultatebi Sedarebuli gvaqgvs
realuri amsf -isa da mis fonze warmogmnili  Rrublebis
Termohidrodinamikur velebTan, ris safuZvelzec SeiZleba
davaskvnaT, rom Cvens mier miRebuli rezultatebi Tvisebrivad

n
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damakmayofileblad aRwers gansa xilvel process. avtorebi
SemdgomSic apireben winamdebare modelis sruly ofas rigi
fizikuri mxareebis gaTvaliswinebiT (mikrofizika, qv efenilis
temperaturis Teoriuli gansazRvra da a. S.)
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uak 551.5

fena Rrublis modelireba  Termuli "kunZulis 6 nudmivi gaTbobisas .
/g.gelaze , g. robitaSvili, j .mdinaraZe, nsxirtlaZe /. hmis SromaTa
krebuli . £20M-t .114tgv.26-32. qarT .; rez . qarT ., ingl ., rus .

organzomil  ebiani arastacionaluri mezomasStaburi sasazRvro fenis
fonze ricxviTi meTodebis saSualebiT  modelirebulia fena Rrubeli
siTburi fikunZuli 6 mudmivi gaTbobisas . miRebulia  Termohidro dina mi-
kuri  da notio velebis sivrcul  -droiTi ganawileba . ricxviTi gaT-
vlebis  Sedegebi Tvisebrivad damakmayofileblad aRweren gansaxil -

vel process .

UDC 551.51

The simulation o an stratus <c¢cloud over a ther mal
/Geladze G., Robitashvili G., Mdinaradze J., Skhirtladze N./ Transactions of the Institute of
Hydrometeorology2009.1V.114-p.26 32.- Georg.; Samm. Georg., Eng., Russ.

The stratus cled on background of twodimensional nonstationary mesoscale boundary

|l ayer of atmosphere at constant heating of
spacetime distribution of thermohydrodynamical and humidity fields was obtained. The
results ofthe numerical accountss quaatiitely satisfactorily describe consider process.
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vturg RyusRuUusd LRI LS utdUNIRRIWRIR -

nbegaliSvili  , |g.robitaSvili |
n. kapanaZe niatiSvili

hidrometeorologiis instituti
uak.551.57%
konveqciuri Rrublis margi gmedebis koeficien tis Sefaseba

Termodinamikuri modelis gamoyenebiT

konveqciuri Rrublis Casaxva -ganviTareba da masSi nale ge
bis warmogmna sxvadasxva masStabebis mgone mikro - da makro -
fizikuri fa gto rebiT ganpirobebul rTul process warmo ad-
gens, rac aZne le bs Rrublis maT  ematikur modelebSi maT erT -
droul gaT valiswinebas. amitom, mocemul naSromSi dasmuli

amocanis gamartivebisaTvis konveqciuri Rrublis for mirebaSi
monawile mxolod makrofi Zi kur procesebs ganvixilavT. ke r-
Zod, Sidamasiuri warmo  Sobis grova Rrublis gan vi Tarebi sa-
Tvis wylis orTqglis maragTan erTad saWiroa atmos ferosara -
mdgradi stratifikaciis Sedegad aRZ ruli aRmavali naka debis
gaTvaliswinebac.

cnobilia, rom grova RrubelSi aRmavali denebis siC gare
simaRlis mixedviT izrdeba, aRwevs Tavis magsimalur mniSv ne-
lobas, xo lo Semdeg mcirdeba nulamde, rac imaze miuTi Tebs,
rom Rrublis qv eda nawilSi adgili agvs haeris nakadebis ko -
nvergencias, xolo zeda nawilSi - di ver gencias. Rrublis kon -
vergeciis areSi, kerZod, fuZidan da gver di Ti zedapiridan Se -
suli w vylis or Tqli ZiriTadad ixarjeba atmos fe r os gajere -
baze, kondensa ciis doneze wve Tebis warmogmnaze da maT Semd -
gom zrd aze. piriqiT divergeciis aris gaujerebel atmosfe ro -
Si gadasvlisas wylis wveTebi da yinulis kristalebi orT q -
debian, rac zrdis t enianobas am areSi. saRrublo haeris yo ve-

li Sem dgomi nakadis Semosvlisas SedarebiT mcire zomis wve -
Tebi orT  gldeba, rac Rrublis ganviTarebis impulsur xasiaTs
ganapiro bebs.

di ver genciis zonaSi xdeba wvrili wveTebis gatana gare mam
cvel sivrceS i, sadac wveTebis nawili orTgldeba, nawi lirCe -
ba da kris talizaciis Semdeg warmogmnis e.w. grdemls, rome -
lic zrdis Rru blis zedapiris farTobs da Sesabamisad Rrub -
lis zedapiridan aorTglebuli wylis masas. Tumca unda aRini -
Snos, rom aorTqglebis siCgare nale gis nawilakebis ra diusis
ukuproporciulia da nale gebis gamoyofis procesSi igi mcire
sididea, radgan ZiriTadad wvrili wveTebi orTqldeba.
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Rrublis naleqwarmomgmneli efeqturobis, anu misi mgk -s ga-
nsaz Rvra Rru belTafi zi kaSierT -erT aqtualur amocanas war -
moadgens. am sididis Teo ri uli meTodebiT Sefaseba moiTxovs
RrubelSi mim  dinare rTuli mezo - da mikrofizikuri proce se-
bis erTdroul ganxilvas, xolo misi egspe ri metu li dadgena
dakavSirebulia ha eris nakadebisa da tenSem cvelo bis gazomve -
bTan konveqciiT moculi Tavisufali atmos fe ros sak maod did
areSi, ag reTve nalegebis gazomvasTan de  damiwis zedapirze. as
eTi kompleqsuri gamokvlevebis Catarebis didi siZnele ehis ga
mo aRniSnuli sa  kiTxi jer kidev Sorsaa saboloo gadawW risa -
gan, Tumca gark veuli Se fa sebebi am mimarTulebiT ukve Sesru
lebulia. kerZod, sxvadasxva avtorebis [1,2,5] mier miRebuli Se -
degebis mixedviT Rrub lis nale gwarmomgmneli efeqturoba
sxvadasxva sinop ti kuri procesebis dros 10 - B0%is farg
lebSi icvleba.

winamdebare naSromSi dasmuli amocanis mizans Seadgens
Termodinamikuri mo delis ga moyenebiT ganvsazRvroT konveqci

uri Rrublis mgk, anu rac igi vea, SevafasoT Tu RrubelSi Se -
suli Awylis ra nawili gamoiyofa na le qissaxiT.
RrubelSi Sesuli wylis orTglis raodenobis gamo saTvle -

| ad saWiroa aerologiuri zondirebis saSualebiT ganvsazR -
vroT aR maali denis siCgare, rogorc koordinatebisa da
drois funqcia da aseve mocemul areSi tenianobis ganawileba
simaRlis mixedviT.
cnobilia, rom konveqciuri Rrublis gamartivebuli, RerZ -

ulad simetriuli modeli saTvis, rodesac a=gg>0, vertika -
luri turbulentobis ugulebe | yofis SemTxvevaSi aRmavali
nakadis siCqaris warmodgena Se  saZlebelia Semdegi saxiT [4]:
— W, 2
W= zexp( -a,r ), 1)
sadac W,tvertikaluri siCqaris magsima luri sididea =7
doneze, a;-empiruli koeficientia, r da z - Sesabamisad radi -

aluri da vertikaluri koordinatebia.
masSin uwyvetobis gantoleba

warr | pwrr _ o
I Iz : )

saSualebas gvaZlevs gamovTvaloT radialuri siCqare. ra dgan

wyl is orTqglis umetesi nawili Tavmoyrilia atmosfe ros

gveda fe naSi ( Z,¢6km), SegviZlia davuSvaT, rom haeris simkvrive
r =const ris Semdegadac vRebulobT:

. Wh & a2
u= 2I'Zma1g e g (3)
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roca r- ~, €% - 0 dapirobi Tad Rrublis sazRvrad viRebT im
izo zedapirs, sadac aRmavali denis siCgare w=1lmm/wm.
rogorc zemoT iyo aRniSnuli, grova Rrublis kveba
warmoebs ro gorc fuZidan, ise gve rdiTi zedapiridan 7 ¢ z ¢z,
areSi, sadac zitkondensaciis donis simaRlea. R radi usian

wriuli cilindris formis RrubelSi Sesuli wylis orTqlis
rao deno ba Seizleba gamoT vlil ignas Semdegi formuliT;

Q= ZpﬁFQﬁr(z)q(z)w(r z t)dz+ nr(z)q(z)u(r zZ, t)dzgdrdt 4)

sadac q(z) xvedriTi tenlanobaa (9/g). Tu ganvixilavT Rrublis

erT eulo vani farTobis svets da CavTvliT, ro m misTvis u- 0O,
xolo aerolo giuri diagramidan ganvsazRvravT w(z), maSin (4)
for muliT SesaZlebelia SevafasoT Rru bl is erTeulovan

farTSi Sesuli wylis orTglis raodenoba. imave miznebs
emsaxureba [1-4}Si mocemuli  Qks gamosaTvleli formula:

E O~
_ o _#@ P g

Q== qggr ©)
sadac ¢ temperaturis vertikaluri gradientia, g-notio adia -
batu ri gradienti, g xvedriTi tenianobis saSualo mniSv ne-

loba doneTa 0-z,-z, SualedSi, P« pm Ki z -z, doneebs Soris
wnevaTa sxvaoba (n/n?), xolo [1,2,4] Sromebis mixedviT

a 0]
O =6 -065grs - 6,7 [ "o (6)
(; ngI’ gn =
(5) gamosaxulebiT kargad aRiwereba Sidamasiuri proce -
sebis dros konveqciaSi CarTuli wylis orTq lis raodenoba.
Tu moce mul formulaSi gaviTvaliswinebT g da p-s droSi
cvlilebas, maSin misi gamoyeneba SesaZlebeli igneba fron
taluri procesebis SemTxvevaSic.
Rrublis margi gmedebis koeficientis gamoTv li saTvis sa
Wiroa ganisazRvros erTeulovan farTobze mosuli nalegebis
raodenoba. kon veqci uri nalegebis loka lu rixasiaTis gamo, ma
Ti dadgena mete orologiuri s adgurebis monacemTa safuz
velze TiTgmis SeuZ le bel ia. agedan gamomdinare grova Rrub -
li dan mosuli nalegebis rao denobis gansazRvra unda moxdes
gaxSirebuli nalegmzomi gseliT dafarul specialurad gamo -
yof il poli gonze. msgavsi gseliT mi  Rebuli naleq  ebis gaana-
lizebis safuz velze nalCikis maRalmTian geofizikur insti -
tutSi Cata rebul samuSaoTa Sedegad dadginda kavSiri
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Rrublis erTeulovan farTobSi Sesuli wylis raodenobasa
da erTeulovan farTobze mosul naleqgebs Soris [1, 2]. ker Zod,
miRebuli igna, rom

Qn =05220083 ©)
saidanac margi gmedebis koeficientisTvis vRebulobT:
n=052x 17 1000, (8)

sadac Qq gamoiTvleba (5) da (6) formulebiT.
garda amisa, Rrublis mgk -s gansazRvra SesaZlebelia
naleqTa rao denobis saprognozo meTodis gam oyenebiT [6],
romelSic ganxiluli sgemisagan gansxvavebiT gaTvaliswine -
bulia rogorc sinoptikuri pro cesebis Tavisebureba, aseve
dinamikuri da turbulenturi Sereva. am SemTxvevaSi RrubelSi
kondensire buli wylis raodenobis dasadgenad isev SeiZleba
gamoviyenoT Termodinamikuri kanonebi (5), xolo mosul na le -
gTa raode nobis gamosaTvlelad t aerologiuri diagramis
dax maebiT Sedgenili moklevadiani prognozis monacemebi.
imisaTvis, rom Segvemowmebina Termodinamikuri modeliT da
moklevadiani prognoziT miRebuli mgk -is  mniSvnelobebi mis
SesaZlo magsimalur mniSvnelobasTan SedarebiT, gamoTvlili
igna es magsi mdu ri mniSvne lo ba, risTvisac Rrubeli ganxi -
luli igna ro gorc siT  buri Zrava, sadac gamaTboblis rols
asrulebs Rrube ISi mimdinare proce sebi. maSin Rrublis
ro gorc gamaTboblis temperatura tolia aRmavali nakadis
temperaturis sawyisi mniSvnelobisa, xolo macivris tempe ra-
tura ki ganisazRvr eba daRmavali haeris temperaturiT, e.i.
T T
h= OT 100% . (9)
o]
sadac Ty konveqciuri aramdgradi f enis gveda sazRvris abso -

lu tu ri temperaturaa, xolo T -Rrublis zeda sazRvris abso -
luturi temperatura.

aRmosavleT saqarTvelos teritoriaze ganviTa re buli
mZlavri konveqciuri RrublebisaTvis SerCeuli igna 10 aero -
logiuri zondis monacemebi da ganxiluli samiv e meTodiT
ganisazRvra mgk -is mni Svnelobebi, romlebic mocemulia cxr.1 -
Si. cxrilidan Cans, rom yvela ganxilul SemTxvevaSi srul -

deba piro  ba hpmagehtg da hpagehpr, fardobiTi sxvaoba Nmags da
htq-s Soris icv  leba 4 -35%is farglebSi da saSualod igi 17
%-s Seadgens, xolo Nmags. da  hp-s  Soris  sxvaobisaTvis

Sesabamisi mniSvnelobebia 10 -50% da 21%.
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miRebuli Sedegebis gaTvaliswinebiT SegviZlia davaskvnaT,
rom naleqTa xelovnuri regulirebis (gazrdis) TvalsazrisiT
grova -sawvi nar RrubelSi mikrofizikuri pro cesebis da Cqareba
mizanSewonilia manam, sanam Rrubeli gadava stacio nalur
mdgomareobaSi. Rrubl is ganviTarebis procesSi masze
makristalizebeli nivTierebiT aqti uri zemogmedebis dros
gamoyofili siTburi energiis xarjze gai z rdeba Rrublis ver -
tikaluri s imZlavre da moculoba da Sesabamisad masSi kon -
densirebuli wylis raodenoba, rac xels Seuwyobs Rrublis
mgkis magsimalur mniSvnelobasTan miaxloebas. amasTan erTad
nalegis gamoyofis procesis daCqareba gamoiwvevs Rrublis

periferiuli  nawilidan aorTglebuli wylis raodenobis

Semcirebas da Sesabamisad, Rrub | is mgk-is damatebiT gazrdas.

cxrili 1.Sidamasiuri Rrublis magk -is gamoTvlili mniSvne -

lobebi

0,
4 zondireb_is zondir_eb_is - Mmql; % -
punat TariRi Termod. progn. mags.
1. Thilisi 25.07.1996 32.0 17.0 33.2
2. | TeTr iwyaro 14.06.1974 23.0 26.7 35.3
3. | TeTriwyaro 6.06.1977 28.8 27.8 35.5
4. | TeTriwyaro 2.06.1983 30.0 28.8 32.1
5. | TeTriwyaro 19.06.1983 31.0 29.0 33.5
6. | TeTriwyaro 20.06.1983 27.0 26.4 324
7. ruispiri 18.09.1977 24.0 28.2 31.1
8. ruispiri 23.051979 245 26.5 33.4
9. ruispiri 24.06.1979 25.0 28.8 355
10. ruispiri 5.09.1979 26.0 27.0 35.7
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uak.551.576

konveqciuri Rrublis margi gmedebis koefi ci entis Sefaseba Ter -
modinamikuri modelis gamoyenebiT Jn. begaliSvili , g. robitaSvili , N
kapanaZe natiSvili /. hmis SromaTa krebuli . £200 .-t .114gv.3338. L
qarT .; rez . qarT .;ing.; rus .

empiriuli Termodinamikuri modelis gamoyenebiT gansazRvru lia
aRmosavleT saqgar Tvelos teritoriaze ganviTare buli konveqciuri
Rru blebis  mgk miRebuli mniSvnelobebis  dasazu steblad igive koe-
ficienti gamoTvlilia naleqTa moklevadiani pro gnozis meTodikis
safu Zvelze . mgks orive meTodiT miRebul mniSvnelobaTa Sesada-
reblad mis magsimalur sididesTan radiozondirebis masalebis gamo
yenebiT gamoTvl ili igna mgkis magsimaluri  mniSvnelobebi . sxvadasxva
meTodiT  gamoTvlili mgk mniSvnelobebi icvleba  17dan 36%mde da
saSualod Seadgens daaxloebiT 30%.

UDC 551.576

Assessment of convective cloud efficiency using the thermodynamic model.
IN.Begalidwvili, G.Robitashvili, N.Kapanadze, M.Tatishvilifransactions of the Georgian
Institute of Hydrometeorology. 20008V.114:-p.33-38.- Georg.; Samm. Georg., Eng., Russ.
The efficiency of convective clouds developing over the territory of Eastern Gesrgia i
determined using an empirical thermodynamic model. To verify the obtained results the
same value is calculated on the basis of precipitation-stioge forecast method, and to
compare both these results with maximum possible values the maximum efficeenbeen
defined applying aisounding data. The values of efficiency calculated by different methods
vary between 17 and 36% making about 30% on the average.
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hidrometeorologiis institutis Sromebi, tomi #114
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114

svtorg RLHUORuUUG LRr U LS urtfondgRIWRR ~

m.tatiSvili, n.begaliSvili
hidrometeorol ogiis instituti
uak 551.576
naleqwarmogmnis efeqturobis gamokvlevis zogierTi
Sedegi konveqciuri Rrublis analizuri
modelis gamoyenebiT

winamdebare naSromSi ganxilulia konveqciuri Rrublis ga -
martivebuli sivrculad erTgvarovani modeli, romelic wa -
rmoadgens Tx evadi da myari nalegebis Canasaxebis tSedarebiT
mcire zomis wylis wveTebisa da vyinulis kristalebis er -
Tobliobas. am nawilakTa Semdgomi gamsxvileba da naleqgebis
formireba maTi koagulaciuri zrdiT mimdinareobs. orkompo ne-
ntiani dispersuli garemosaTvis, rogor icaa Rrublis wveTebis
da yinulis kristalebis erToblioba, koagulaciis kinetikis
gantolebaTa sistemas, Tu maTSi damatebiT arsebobs nawi -
lakTa wyaroebi, agvs Semdegi saxe [1]:

0 =y (V,D5,0V,U)m(U, DU - 1V, 07 50V,U)n, (U, 93U + 0
1

#3550V - U0V - U, 00 (U, 00U + e (V. ),

o A%
Pnzl(;/‘t) =- nz(\/,t)?su(\/,U)nl(U,t)dU +?921(\/- U,U)n, (V- U,t)n, (U,t)dU +

(2)
+ LN, (t)n, (V,1).
gantolebaTa  sistema akmayofilebs Semdeg sawyis pirobebs:
ny(V,)=my(V,0),
ny(V,t)=ny(V,0), roca t=0, 3)
sadac ny(V,0), ny(V,0) cnobili fungciebia. bolo wevrebi (1) -(2)
gantolebaTa sistemaSi warmoadgenen nawilakTa wyaroebs . LM,L

mudmivi sidideebia, rom lebic aregulireben sistemaSi nawi -
lakebis Sesvlas an gamosvlas. aRniSnuli gantolebaTa sis -
temis analizuri amoxsnebi moyvanilia [1] SromasSi.

(1}(2) gantolebaTa sistemis analizuri amoxsnebis saSuale -
biT da amocanis sawyis pirobebze damokidebulebiT, Txevadi
da myari nalegebis warmogmnis efeqgturobis gamokvlevisTvis
pirobiTad SemoRebulia msxvili wveTebis da kristalebis mi -
nimaluri moculobebi V,; da V, xolo maTi saSualebiT ga -
nisazRvreba nalegwarmogmnis efeqturobis damaxasiaTebeli ko -
eficientebi:

38

114



Wi K, = Mg 020

Ki = Somem W) WD
K, = V\Z\g;slv%l;()t) ' Ksp = _Mi(\;/ﬁ:)\,f\%é%m) 4)
Kzzwﬁfﬁ(@w K, =K; +K,,- K,.

K;-aRwers wvimis warmogmnis efeqturobas; K,-kristalebis
(setyvis nawilakebis) warmogmnis efeqturobas; K, -kristalebis
(setyvis nawilakebis) da xorxoSelas warmogmnis efeqturobas;
Ks-wvimis da setyvis warmogmnis efeqturobas; K 3-wvimis, setyvis
da xorxoSelas warmogmnis efeqturobas; K,Txevadi naleqis
(wvima, xorxoSela) warmogmnis efeqturobas. W, , warmoadgens
wylianobas da yinulovn obas Sesabamisad.

gamoTvlebi Catarda wveTebis da kristalebis sxvadasxva
sawyisi speqtrebisa da simZlavris wyaroebisTvis
wyaroebis dasaxasiaTeblad Semotanilia ori mareguli -

rebeli parametri

n=Na(to) 1
N2(0) — I-LN2(O)tg ©)
= M) (LN (O10)"
Wi(0) ~ exp€s12N2(0)to) (6)
sadac t, Seesabameba RrubelSi setyvis warmogmnis dros -15wT

s. Ny(0),Wy(0) warmoadgenen kristalebis koncentracias da
wylianobas drois sawyis momentSi, roca wyaroebis mogmedeba
jer kidev ar vlindeba . n yQveheben drois figsirebuli
momentisTvis r ogor Seicvala (gaizarda an Semcirda)
wylianoba da kristalebis koncentracia sawyis momentTan
SedarebiT, anu im mniSvnelobebTan SedarebiT, romelic maT
egnebodaT wyaroebis ararsebobis SemTxvevasSi.

amocanis sawyisi monacemebisaTvis, romlebic mocemulia
cxril 1 -Si, ganxiluli iyo ori SemTxveva sxvadasxva
simZlavris wyarosaTvis: 1) n=2,1{=10; 2) n=10,/2;

cxrili 1. amocanis sawyisi monacemebi

N, (0)m3 W,(0)g/snd N,(0) sm3 W,(0) g/sn?
2.9101 1*106 5*104 2.1¥1012
3.010? 1*106° 6*10° 20%1012
3.4*16¢ 2*10° 5%10° 26+1011
1.2*1¢ 5*10° 2*10° 281010
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gamoTvlebidan dadginda , rom amocanis sawyis pirobebze da-
mokidebulebiT sistemaSi arsebuli wylianoba  garkveuli Ta-
nafardobiT gadanawildeba kristalebze da wveTebze. wveTebis
wyaros mogmedebiT izrde ba rogorc Txevadi nalegebis raode -
noba, aseve setyvisac . xolo kristalebis wyaros mogmedeba
zrdis upiratesad setyvis koncentraciasa  da yinulovnobas

yoveli  simZlavris wyarosaTvis arsebobs kristalebis saw
yisi  koncentraciis iseTi mniSvneloba , roca setyvis r aode-
noba magsimaluria da Sesabamisad wvimis-minimaluri . zogierTi
sawyisi  pirobisTvis evoluciis Sedegad Camoyalibebuli wve
Tebis da kristalebis speqtrebi  ormodaluria

pirveli SemTxvevisTvis , roca sawyisi wylianoba iyo 1*10°
da  1%1089/sn$  kristalebisTvis kritikuli aRmoCnda sawyisi
koncentraciebis Semdegi mniSvnelobebi : 5*104 da 6*10%m3,
xorxoSelasTvis - 5*10%md roca sawyisi wylianoba iyo 5*10
5sm3 da kristalebis sawyisi koncentracia  Seadgenda 2*10%°smS-s,
wveTebis koncentracia  yovelTvis  mcirdeba .

meore SemTxvevisTvis , kristalebis kritikuli koncent ra -
ciaa 6*10°sms3, xorxoSelasTvis ki -2¥105%sm?3. wveTebisaTvis , roca
sawyisi wylianobis ~ mniSvneloba Seadgenda 10%g/sn?, kritikuli
aRmoCndakristalebis koncentraciis 5*10%sm3 mniSvneloba .

sawyis pir obebze damokidebulebiT naleqwarmogmnis efeqtu -
robis koeficientebi droSi sxvadasxvanairad icvlebian. naxa -
zebze mocemulia maTi droze damokidebuleba oTxi sawyisi
pirobisaTvis zemoT miTiTebul or SemTxvevaSi

gamoTvlis Sedegebis gaTvaliswinebiT SeiZleba gakeT des
Semdegi daskvnebi: arsebobs kristalebis sawyisi koncent raci -
is  Ny(0)-is iseTi kritikuli mniSvneloba, rom masze naklebi
koncentraciebisaTvis yinulis kristalebi izrdebian setyvis
saSiS zomebamde, xolo masze ufro didi koncentraciebis Sem -
TxvevaSi, xdeba setyvis zomebis Semcireba. wveTebis sxvadasxva
simZlavris wyaros mogmedeba iwvevs am kritikuli mniSv nelo -
bis gazrdas, xolo kristalebis wyaro -mis Semcirebas. sxva -
dasxva sawyis pirobebze damokidebulebiT kristalebis speq t-
ri ormodaluria, rac SeiZleba aixsn as gadacivebul did wve -
TebTan maTi koagulaciuri zrdiT. wveTebis wyaros siZlieris
gazrda xels uwyobs wvimis matebas, aseve didi zomis kris -
talebis da xorxoSelas warmogmnas da maTi koncentraciebis
zrdas. wveTebis speqtric zogierTi sawyisi pirobis SemT -
xvevas, aseve ormodaluria.
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1. n.begaliSvili, m.tatiSvili. orkomponentiani dispersuli ga
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uak 551.576

naleqwarmogmnis  efeqturobis  gamokvlevis  zogierTi  Sedegi
konveqciuri Rrublis analizuri modelis gamoyenebiT JIntatiSvili ,
n.begaliSvili /. hmis SromaTa krebuli . £2000-t .114tgv.3945 qarT .; rez .
garT ., ingl ., rus .

naSromSi ganxilulia k onveqciur RrebelSi Txevadi da myari na -
legebis formireba koagulaciis kinetikuri modelis analizuri am -
oxsnebis saSualebiT sxvadasxva sawyisi pirobebis SemTxvevaSi sa -
Rrublo nawilakTa wyaroebis gaTvaliswinebiT. gamoTvlebis Sedegebi
warmodgenilia grafikulad. dadgenilia yinulis kristalebis sawyisi
koncentraciis  kritikuli mniSvnelobebi saRrublo nawilakTa

sxvadasxva speqtrisaTvis. kritikul mniSvnelobaze naklebi sawyisi

koncentraciebis SemTxvevasSi aRini Sneba fsc¢
wilakebis warmogmna da zrda, Txevadi nalegebis Semcireba. kri -
tikulze meti koncentraciebis SemTxvevasSi -AisaSi Si 06 zomebis s

nawilakebi mcirdeba, Sesabamisad wvimis raodenoba matulobs.

UDC 551.576

On the some investigation results of precipitatipon efficiency using analyticahodel of
convective cloud/M.Tatishvili, N.Begalishvill Transactions of the Institute of
Hydrometeorology. 208 i v.114;:p.39-45.-Georg-.Summ. Georg., Ing., Russ.

In the report there has been discussed the formation of liquid and solid precipitatistis gro
processes in convective cloud using analytical solutions of kinetic model of coagulation
considering cloud particle sources for different initial conditions. The calculation results
were presented graphically. The initial critical values of ice crys$tale been identified for

a range of spectra of cloud particles. In case of initial concentrations less than critical ones
the formation and growth of fdangerouso
precipitations have been detected. When comcant i ons wer e above cr

dangerouso size hail particles have been r
uvrs 551 576.
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hidrometeorologiis institutis Sromebi, tomi #1 14
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, OL.114

stour3g RLduvRuLUd LRIt LS urtf(RRlufrRR = 114
gelaZe g., robitaSvili g.

hidrometeorologiis instituti

sxirtlaZe n.
Tsu gamoyenebiTi maTematikis instituti
uak 551.51

Rrubel - da nislwarmogmnis modelireba atmosferos
mezomasStabur sasazRvro fenaSi

ganvixiloT atmosferos mezomasStaburi sasazRvro fe nasi
(amsf) Rrubel da nislwarmogmnis procesi siTburi "kun Zulis"
perioduli gaTbobis dros (aseTia daaxloebiT tempe raturis
dRe-Ramuri svla). sabazo ganto lebebi, sawyisi da sasazRvro
pirobebi igivea, rac (gelaZe g. S. da sxv., 2008-Si.

ganvixiloT aseTi SemTxveva (varianti # 1)
fardobiTi tenianoba f = 0.95, atmosferos stratifikacia

S=0.005grad/m, xolo gvefenilis temperaturaA
F(x) €0 0¢ x ¢ 32km, 48km< x ¢ 80km,
X0 =i__.
:’SSII‘]W'[ 32km¢ x ¢ 48km,

sadac w dedamiwis dRe -Ramuri brunvis kuTxuri siCqgarea.

kontrolis saxiT moviyvanoT (gelaZe g. S. da sxv., 2008-Si
ganxi |l uli Ainoti od model i, vari antan # 2
tisagan gansxvavdeba mxolod qvefenilis temperaturiT (Ter -
mu | i AkunZulisd mudmivi gaTboba)

Y 0¢ x¢28km 52km¢ x ¢ 80km
F(xt) =15 28km¢ x ¢ 32km 48km¢ x B52km
t10  32kmBx ¢ 48m

varianti #1, #2 -isagan gansxvavebiT gvaZlevs saSualebas,
erTis mxriv, ganvixiloT ufro metad realuri meteoprocesi
(mxedvelobaSi gvaqvs temperaturis dRe -Ramuri svla) da,
meores mxriv, CavataroT nislisa da fena Rrublis evoluciis
sru li ciklis (Casaxva, ganviTareba da daSla) modelireba.

nax.l da 2 mocemulia magsimaluri wylianobis ( Vmax ), Mag
simaluri wylianobis donis ( Z (Vmay), Rrublisa da nislis
zeda da gveda sazRvrebis droze funqcionaluri damokidebu -
leba. Rrubeli warmoigmneba hae ris masebis aRmavali denebis
Sedegad, romelsac adgili agvs qvefenilis gaTbobisas (dRis
saaTebi), nisli ki - misi gaciebis Sedegad (Ramis saaTebi).
bunebrivia, modelirebuli nisli miekuTvneba radiaciuls.
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Q 6 12 18 24 buac

nax.l. Rrublisa da nislis MmaxiS fungcionaluri dam okide bu-
leba sxvadasxva fonuri temperaturebisaTvis (varianti #1). 1-
roca z=0, T-7®d 0zk=D ,; 2 T=290KU.

e T

— o b - fAuae

] ke

nax.2. z (Mnay -is, Rrublisa da nislis zeda da qveda sazRvrebis
fungcionaluri damokidebuleba droze (varianti #1). 1 £ nis -
lis Z (Mnax ); 2 - nislis zeda sazRvari, 3 - Rrublis zeda
sazRvari, 4 - Rrublis gveda sazRvari, 5 - Rrublis Z(Mmpax )-

Rrubeli Caisaxeba t=3 sT -ze (fizikuri dro igulisxmeba da
ara astronomiuli), Tavis magsimalur simZlavres ( Mma=1,79/kg)
aRwevs t =9 sT -ze (mrudi 1), x olo t=12 sT-ze is iSleba. nisli
Caisaxeba t =14 sT-ze, Tavis maqgsimalur simZlavres ( Mmnax =1,3
o/kg) aRwevs t =18 sT-ze, xolo t =24 sT -ze ganibneva. amrigad,
Rrubeli arsebobs 9 sT -is, xolo nisli 10 sT -is ganmavlobasi.
Rrublis iseTi mniSvnelovani parametreb i, rogoricaa Mmax Z
(Mmay, Rrublis gveda da zeda sazRvrebi drois mixedviT sinq -
ronulad icvlebian. rac Seexeba nislis Z (Mnay da nislis zeda
sazRvars, isini drois mixedviT ar icvlebian. Rrublis Mmax » Z
(mmay droze damokidebulebis grafikebidan Cans, r om isini
(maTi mrudebi) "CamorCebian" droSi im dros, rodesac nislis
Mmax grafiks aseTi CamorCena ara aqvs. bunebrivia, es ga mo
wveulia imiT, rom nisli axloa qvefenilTan. aRsaniSnavia, rom
am CamorCenis droisa da Rrublis simaRlis saSualebiT Se -
iZleba miaxl  o0ebiT Seva fasoT haeris aRmavali denebis siCgare.
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nislis zeda sazRvari aris 400 m -ze, xolo magsimaluri
wylianoba my,=1,3 g/kg, rac karg TanxvedraSia meteomona cemeb
Tan (] stetsddy®e 1960,f Ols o § .g5.p1976). radiaciul nisISi,
gansxvavebiT adveqciurisagan, z(mna) Tavisi ganviTa rebis sawyis
stadiaze aris qvefenilis zedapirze, magram ukve ganviTarebul
nislSi misi done iwevs maRla. es gamowveulia imiT, rom Ca -
moyalibeb ul nisISi civdeba ara qvefenilis temperatura,
aramed TviT nislis zeda nawili, rac aZlierebs nislwar -
mogmnas swored am nawilSi. Cveni modeli am faqts ver aRwers,
rac gamowveulia amocanis dasmasSi rigi iseTi fizikuri pro -
cesebis ugulebelyofiT an arasrulyofili gaTvaliswinebiT,
rogoricaa kvazistacionaruli qveSre, gvefenilis radiaciuli
redJimi, ricxviTi sgemis didi vertikaluri biji.

gvefenilis rogorc perioduli, ise mudmivi gaTbobisas
(variantebi #1,2), Rrublis z(Mnay aris mis zeda nawilSi, xo -
lo imave donis maxl oblobaSi xvedriTi tenianoba mcirdeba
wylis orTqlis kondensaciis gamo. orive es faqti karg Tan -
xvedr aSia e. w. fisaSual 00 R( 3B .Rs,

z 5" dldg .,1969).

orive variantis bazaze Seswavlil igna zogierTi mniSv nd -
ovani fizikuri parametri s gavlena Rrubel - da nislwar -
mogmnaze.

fardobiTi tenianobis zrda iwvevs Rrubel - da nislwar -

mogmnis intensiur ganviTarebas. kerZod, Rrublis warmogmnis
momenti mniSvnelovnadaa damokidebuli masze: #2 variantSi im

minimaluri fardobiTi tenianobis, (romlis drosa c iwyeba
wylis fazuri gardagmna), gazrda 0.90 -dan 0.98-mde 3 sT-iT
aCqgarebs am process.

gamokvleul igna atmosferos stratifikaciis gavlena gan sa-
xilvel procesze. Rrublis ganviTareba, iseve rogorc amsf -is
AmSrali o Termohidrodi nami ka mamokide-
buli. #2 variantis safuZvelze Catarebul igna ricxviTi eq S-
perimentebis seria Rrublis warmogmnis momentis stratifi ka-
ciaze fungcionaluri damokidebulebis dasadgenad. aRmoC nda,
rom mas aqvs daaxloebiT wrfivi xasiaTi (roca Snin=0.003grad/m
Rrublis w  armoSoba xdeba °60wT, xolo roca Sha=0.008rad/m -
°100WT.).

nax3 mocemulia xvedriTi wylianobis, m, izoxazebi
inversiis SemTxvevasSi (varianti #2):

_ 0005 0¢ z<1600m,
10015 1600 ¢ Z ¢ 2000,
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t=2 sT da t=5.5 sT-Tvis. nax.3 da nax.1 (gelaZe g. S. da sxv.,
2008) Sedarebidan Ca ns, rom Rrublis gveda sazRvari, misi

horizo ntaluri zoma da magsimaluri wylianobis done Z(Mnay)
erTna iria, magram misi vertikaluri zoma Semcirda 400m -iT da
izo xazebi mkveTrad SemWidrovdnen. roca S=0005grad/m, Mpax

=0.21 g/kg, xolo inversiis dros
agreTve, rom inversiis dros amsf

Mma=017g/kg. aRsaniSnavia
-is zeda sazRvris gavlena

imdenad umniSvneloa, rom is ar iwvevs Tvlis aramdgradobas. t
= 5.5sT-ze magsimaluri wylianoba gvaqvs 1600 m

=1.42g/kg.

nax.3. m (g/kg)-is izoxazebi inversiis dros

Seswavlil igna amsf

-ze da  Mpax

(varianti #2).

-is fonuri temperaturis gaviena Rru -

bel nislwarmogmnaze. es procesi garda atmosferos stra -
tifikaciisa (fagtiurad, fonuri temperaturis vertika

gradientisa g =- ,uT/,u Z),damokidebulia TviT fonur tempera -
tura ze, T. nax.l moyvanilia magsimaluri wylianobis funqcio -

naluri damokidebuleba droze sxvadasxva

grafiki - roca

orive SemTxvevaSi

z=0 T,=~w8&tdi K U - roca

lu i

T-Tvis (uwyveti

z=0 T)=290

S=0004grad/m (varianti #1). naxazidan Cans,

rom fonuri tempera turis 10 K UT Semcirebisas Rrublis

magsimaluri wylianoba Semcirda 0.6 g/kg

-iT, xolo nislisa -

0.4 g/kg-iT, oRond rogorc Rrublis, aseve nislis arsebobis
-iT. es karg TanxvedraSia cnobil meteo mo

cikli izrdeba 1 sT

nacemebTan(f Ols o [ .;.,4976) es Tanxvedr

rul i AkunZuliso sinusoidal
mivi gaTbobisas, radgan unda vifigroT, rom gvefenilis zeda -

piris gaTboba

temp®Ramuui ios svd R&

a ukeTesia tempera tu -

ur i gadbobi

rivia. rac Seexeba Rrublis simZlavres, mis gqveda da zeda sa -
i sini Ter mul i AkunZul i so-
oduli gaTbobisas umniSvnelod arian damokidebuli fonuri

zRvrebs,

temperaturze.

gamokvleuli gvaqvs geostrofuli qaris (

formirebaze. ganvixiloT varianti #2, oRond zemo

inversiisa da

amsf-is aseTi zeda sasazRvro pi
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xvevaSi: roca  z=Z u= y=2m/wm. na. mocemulia xve driTi wyli a

nobis izoxazebi, roca t=5.5sT. Tu SevadarebT nax. 3 da 4, Se -
iZleba davaskvnaT Semdegi: geostrofuli gari arRvevs pro ce-
sis simetrias; izoxazebi Sem Wi drovdnen; fena Rrube
nacvl!l ao -iT4garik mimarTulebiT; magsimalu ri xvedriTi
wylianoba Semcirda 0.3g/kg -iT, radgan Rrubeli daiZra siT -
burii AfkunzZuli dano, saidanac i gi Ai kveb
Zum
2
@
04 o} o,
3
i

° S EY e T g Xkm

nax.4.m (g/kg)-is izoxazebi geostrofuli qaris dros

ricxviTi egsperimentebis saSualebiT imitirebul igna hae -
ris lokaluri cirkulaciis metad saintereso reJimi, romlis
drosac gvaqvs erTd roulad Rrubelica da nislic, nax. 5. es
SesaZlebelia igive parametrebisaTvis, romlebic gvaqvs #1
variantSi, oRond roca f=0.98. roca t =15 sT, Rrublis daS li sa
da nislis gaZlierebis dros, Rrublis mags imaluri wylianoba
aris 0.7g/kg , xolo nislisa - 0.9g/kg.

1 :”

———

f——0.4
e=oe ) )
56

L1

7z K

nax.5. m (g/kg)-is (varianti #1), roca f=0.98, t=15T.

winamdebare modelis safuZvelze amJamad vmuSaobT nislze
xelovnuri zemogmed ebis ricxviT modelirebaze. miRebuli
gvaqvs garkveuli Sedegebi.

literatura -REFERENCES-f RUu[ [ dU UL ¢
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uak 551.51
Rrubel - da nislwarmogmnis modelireba  atmosferos mezomasStabur
sasazRvro fenaSi /g.gelaZe, g.robitaSvili , nsxirtlaZze /. hmis
SromaTa krebuli . £2000-t .114tgv.4651 garT .; rez . qarT ., ingl ., rus .
ricxviTi meTodebis saSualebiT  modelirebulia lokaluri cirku -
lacia  siTburi  fkunZulis 0 Tavze perioduli gaTbobis pirobebSi , fe -
na Rrublisa da radiaciuli nislis ganviTar ebis sruli cikli ; ga-
mokvleulia calkeuli meteorologiuri parametrebis  (fardobiTi te -
nianoba, geostrofuli gari , atmosferos stratifikacia da fonuri
temperatura ) gavlena sakvlevi procesis formirebaze . gamovlenilia
da raodenobrivadaa Sefasebuli pirdapiri da ukukavSiri mezosasa-
zRvro fenis Termodinamikisa da Rrubel - da nislwarmogmnas Soris
UDC 551.51

The simulation of fog and cloudformation in the mesoscale boundary layer of
atmosphere./ Geladze G., Robitashvili G., Skhirtladze N./ Transactions of theutestiif
Hydrometeorology2009.i v.114:p.46:51-Georg-.Summ. Georg., Ing., Russ.

The | ocal circulation of an air over heat
cycle of development of a stratus cloud and radiational fog was simulated caliyeiihe
influence of different meteorological parameters (relative humidity, stratification and
background temperature of atmosphere, geostrophycal wind) on the formation of the
considered process was investigated. The direct and inverse connectiwveenbe
thermohydrodynamics and fognd cloudformation were determined and quantitatively
estimated.

urs 551.51
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o vtursz RLHBRULUO LRTUJfrurdtdSLLRR,
mtatiSvili

hidrometeorologiis instituti
uak 551.5

Rrublis mikrostrugturis maTematikuri mo delirebis

zogierTi Taviseburebani

dedamiwis zedapirze  erT -erTi  yvelaze gavrcelebuli da
umartivesi aris  wylis molekula , romelsac mniSvnelovani
roli gaaCnia cocxali da aracocxali organizmebis  arsebo -
bisTvis . wylis  Tvisebebis umetesoba ganpirobebulia imiT, ro m
misi molekulis Semadgeneli sami atomi erT wrfeze ar gan
lagdeba . Jangbadis atomis mxares Warbobs uaryofiTi muxti ,
xolo waybadis mxares-dadebiTi .Aase rom wylis  molekula
elegtrulad polarizebulia . atmosfero wylis manganaada
masSi mimdinare procesebi wyl is molekulis Tvisebebis deta -
lur  Seswavlas saWiroebs . aseve saRrublo warmonagmnebis mik-
rostruqturas axasiaTebs mTeli rigi Taviseburebani
romlebic SeiZleba aixsnas wylis  nawilakebisTvis damaxasi-
aTebeli  specifikuri ZalebiT , romlebic magsimumsaRweven Imin
zomis nawilakebisTvis da daSorebulni arian erTmaneTisgan 50
mknmanZilze [1].

atomebs da molekulebs Soris  mogmedZalebSi aRsani Snavia
gansakuTrebuli Zala , romelsac  aqvs yovelTvis mizidvis  xa-
siaTi .Ees ari s molekulaTSorisi dispersuli anu van -der -
vaalsis  Zala . TviTon es Zala fundamenturad ar CaiTvleba ,
is warmoadgens eleqtromagnituri Zalis mxolod erT -erT
gamovlinebas . misi Tvisebaa , rom is mogme debs eleqtrulad ne -
itralur sistemebs Soris . misi arseboba SeiZleba gavigoT Tu
CavTvliT , rom es urTierTgmedi ne itra luri sistemebi war -
moadgenen eleqtrul dipols an ufro rTu li sistemis Se -
mTxvevaSi -kvadropuls . dipols Soris urTierT gmedebis Zala
mcirdeba  r*-s ukuproporciulad , Xolo kvadro puls Soris ré-s
proporciulad . Mmeore mniSvnelovani Tvi sebaa is ar aris
damokidebuli temperaturaze . Xolo , buneba kvanturia . amasTan
dipolebis raodenobis zrdasTan erT ad maTi urTierTmizidva
izrdeba . Tumca misi gmedeba SemosazRvrulia im garemoebiT ,
romlis arsebobac molekulur do neze moulodnelobas war -
moadgens-sinaTlis siCqgaris sasrulobiT

klasikuri Teoriis mixedviT urTierTgmedeba warmoiq mneba
rxeviT oscilatorebs Soris . misi sidide (potenciali ) damo-
kidebulia temperaturaze . es cxadia igidan , rom 0%K-ze ara -
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viTari rxevebi ar xdeba . sxvanairad xdeba kvanturi meqa nikis
principeb is mixedviT . absolutur 0-zec ki arseboben nulovani
rxevebi , rac iwvevs imas , rom urTierTgmedebis saSualo
energia O0-s toli ar aris da is ganpirobebulia mizidulobis

ZalebiT . vander -vaalsis ZalisTvis potenciuri energiis

formula realuri atomisTvis martivad ga moiTvleba [2]:

U(R)=-K':—§, 1)

sadac b =-< -atomis polarizebulobaa mudmiv velSi. I-
L)
atomis ionizaciis potenciali , K-ricxviTi koeficienti . es
gamosauleba egsperimentul monacemebTan karg TanxvdenaSia ,
im  SemTxvevebisTvis, roca adgili aqvs klapeironis
gantolebidan gadaxvevas.
rogorc zemoT iyo aRniSnuli, neitralur atomebs Soris

urTierTgmedebis energia klebulobs r°-is mixedviT, xolo, Tu
erT -erTi atomi aRgznebulia, maSin mas da mis igivur atoms
Soris war moigmneba daaxloebiT r3 rigis, ufro Zlieri

dispersuli anu gacvliTi Zalebi. Aanalogiuri Zalebi
mogmedeben mcire nawilakebs -klasterebs Sorisac.

klasteris  ZiriTadi da aRgznebuli mdgomareobebis
aRwerisTvis SemoviRoT talRuri funqcia. es aris pirobiTi
saxelwo deba da mas (x,y,z) koordinatebis da t drois rTuli
saxe agvs. Tumca misi cxadi saxiT gamoTvla savsebiT
SesaZlebelia. Y =Y (xV,zt) -s fizikuri arsi mdgomareobs imaSi,
rom es aris nawilakis aRmoCenis albaToba dv moculobaSi t
drois momentisTvis. alb aToba W:|Y(x,y,z,t)|2:Y'Y .sadac Y aris

Y -s komplegsurad SeuRlebuli sidide. misi normirebis
pirobaa: -ﬁY(x,y,z,t)|2dv=1, xolo y funqcia, romelic am pirobas

akmayofilebs normirebulia.
zogad ad mas aqvs Semdegi saxe:

) B 2
Y (6 y,2.) = 1 (R P, P t)exp( sz toesn, @)
sadac /(R.P,. P,.t) aris talRis amplituda P(R.PR,R) impulsiT.

vTgvaT /,/, aris klasteris ZiriTadi da AaRgznebuli
mdgomareobebis talRuri fungciebi. MmaTi urTierTgmedeba

dabal mia xloebaSi aRiwereba egreT wodebuli gafantvis S
matriciT [3]:
J (X1 =S(t,t)/ (X1t5), 3)

zogadad aqvs Semdegi saxe:
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70 . 70

S(t.t,) = expe tH(t- to)). (4)

H aris sistemis hamiltoniani. gafantvis operatoris ma tri -
culi element  ebi gansazRvraven gadasvlis albaTobas sawyisi
kvanturi mdgoma reobidan Se :‘iﬁd};drk;dtfif V(Y o 1 expti(Ey +Ey - By - Epp)D),
mordevno Si.

sadac E,E, aris klasteris sawyis da bolo mdgoma reo be-
bis kinetikuri energiebi.

UurTierTgmedebis potenciali van -der -vaalsis pote  ncialis
gamoTvlis analogiiT SeiZleba dakavSirdes gafantvis gasa -
Sualoebul matricasTan, rac erTfotoniani rezonansuli
gacvlis hamiltonianiT aRiwereba [4]:

H=-dEM- GE) 5)
w o '
sadac d, E-dipoluri momentis da veli s daZabulobis

operatorebia. MmasSin potencialisTvis miiReba:

U= ndw ik, (WD, (Wi}, ©)

sadac D, aris fotonis grinis fungcia, xolo

a, =1 ,ka|dn|2[(wn- w-iG) ™t + (g + w- i(%)’l]v @
polarizacniis tenzori. w,.G,.d, Sesabamisad aRgznebuli

doneebis sixSire, sifarTe da klasteris dipoluri momentia.

(6)s integreba xdeba (7) -s gaTvaliswinebiT, xolo dipolebis
mimarTulebiT gasaSualoebiT miiReba gamosaxuleba
potencialisTvis:

s _ 2
U =-2ar'd,| wepE)cos™. (s
n
ajamva xdeba yv ela donisTvis.

Aamrigad erTfotoniani rezonansuli gacvla iwvevs simaR -
lis da siRrmis mixedviT klebad potenciur ormoebs da ba r -
erebs. SeiZleba gasaSualoeba moxdes siTburi gamosxivebis mi -
xedviTac, maSin miiReba izolirebuli grZeltalRovani gamo -
sxivebis pote cialebi. izolirebuli grZeltalRovani kvantebi
SeiZleba swored is gamosxiveba iyos, romelsac adgili aqvs
klasteris zedapirze an kristalur meserSi damatebiTi
molekulebis Casmisas an wveTSi molekulis TviTdifuziisas.

rogorc naCvenebia [5,6] SromebSi, kristaliza ciis da kon -
densaciis dros faruli siTbos gadasvlis nawili SeiZleba
gardaigmnas maxasiaTebel gamosxivebaSi. Ggadasvlis ener gia ga -

danawildeba arsebul da axlad warmogmnil doneebze. MmaT fa -
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zur gamosxivebebs uwodeben da garemos dieleqtrikul SeR we
vadobaze da saerTod, mis optikur Tvisebebzea damokidebuli.

kvarturi fizikis swrafma ganviTarebam Zireulad Secvala
Sexedulebebi mikro da makro -samyaros Sesaxeb, xolo kla -
sikuri meganika mxolod raRac SezRuduli miaxloeba gaxda.
Kkvanturi meganikis princi pebi da Zlie ri maTematikuri aparati
saSualebas iZleva axleburad SevxedoT samyaros. misi ga -
moyeneba meteoro lo giaSi saSualebas mogvcems axleburad
SevxedoT atmosfe ros da Rrublebis fizikas da mravali maTi
amouxsneli Tviseba da movlena Tavidan ganvixiloT ukve ufro
fund amentur safuzZvelze.
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garT.; rez. qarT., ingl., rus.
saRrublo warmonagmnebis mikrostruqturis Taviseburebani ganxilu -

lia kvanturi dispersuli anu van -der -vaalsis ZalebiT, rom lebic
damaxasiaTebelia wylis nawilakebisTvis. urTierTgmedebis
potencialis gamosaxulebisTvis Semotanilia klasteris ZiriTadi da

aRgznebuli mdgomareobebis talRuri funqciebi da gafantvis mat ri -
ca, romelic aRiwereba virtualuri fotoniT. aRmoCnda, rom vir -
tualuri fotonuri urTier Tgmedeba iwvevs simaRlis da siRrmis
mixedviT klebad potenciur ormoebs da barierebs. izolirebuli

grzZeltal Rovani kvantebi SeiZleba is gamosxivebaa, romelic

vlindeba mikro  fizikuri procesebisas.

UDC 551.5

Some peculiarities of mathematical simulation of dud microstructure. /M.Tatishvili/
Transactions of the Institute of Hydrometeorology. 200s.114;p.52-56 -Georg-.Summ.
Georg., Ing., Russ.

The peculiarities of microstructure of cloud formations have been discussed using quantum
disperse forces or Vaner-Vaals forces that are typical for water particles. To obtain the
expression for interaction potential the wave functions of basic and exited conditions of
clusters and dispersion matrix have been introduced describing by virtual photon. It has
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been trned out that virtual photon interaction causes potential holes and barriers that are
decreased by height and width. The isolated long wave quants may be the radiation that is
generated throughout observed microphysical processes.
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empiriul __-statistikuri modelebi
Il. Radar Meteorology. Empiricdl statistical models of convective cloud
I.{ OH d tsdzts € @3y dstg dzde@Vdristfcoftefigfls @sls d ) Is d dytg HN K algf
Ctsdzo | B tifpddDOC O

hidrometeorologiis institutis Sromebi, tomi #114

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETE OROLOGY, VOL.114

stur3d RLHBRULUEG L RTU LS wtJundRRIWIRIR ~

r. doreuli

mnodias sax. geofizikis instituti

uak 551.501.8.

adgilmdebareobis reliefis saSualo simaRlis gavlena mis

Tavze ganviTarebul konveqciur Rrublebis magsimalur

radiolokaciur amrekviadobis ma nravlis logariTmze
radiolokaciuri amrekladobis ( h ) intensivoba damo ki de-
bulia RrubelSi myof nawilakebis (wylis wveTebis da vyi -
nulis marcvlebis) zomebze da konce ntraciaze. maTi zrda iw -
vevs Rrublis h-s da misi ma mmavlis logariTmis L logZ.-is

zrdas. izrdeba agreTve am Rrublidan mosuli naleqgis inten -
sivobac (I) ( ¢ Bh ©Oj © dJH..cd980). agedan gamomdinare dakvi -
rvebis r egionis mikroubnebSi Rrublebis logZ-is ganawilebis
Seswavla da misi | -sTan kavSiris dadgena SesaZleblobas mogv -
cems vifigroT nalegis mosvlis intensivobis da raodenobis
ganawilebazec. agedan sCans ramdenad sain  teresoa Rrublebis
logZ,-is Seswavla ragionis mikroubnebSi.

kaxeTis regionSi, sadac rigi wlebis ganmavlobaSi fu nqci -

onirebda radiolokaciuri gseli, zomavdnen konveqciuri Rru -
blebis magsimaluri radiolokaciuri amrekladobis mamravlis
logari  Tmebis (IgZ,) sididee bs.

mravalwliuri radiolokaciuri dakvirvebebidan gamovli -

nda, rom sxvadasxva reliefis saSualo s i maRlis ( Hr) mqgone
adgilmdebareobaze sxvadasxva lgz,, -is mgone Rrublebi v i Ta-
rdebian. amis gaTvaliswinebiT daisva amocana Segveswavla da -
kvirvebis regionis mi kro ubnebSi konveqciuri Rrublebis 9z,
sidideebi adgilmd ebareobis reliefis saSualo simaRlesTan

(Hgr) kavsSirSi.

am saxis amocanebis detalurad Seswavlis mizniT saWiro

gaxda dakvirvebis teritoria dagveyo mikroubnebad. Cveni da -
kvirvebebis monacemebis mixedviT konv  eqciuri Rrublebis ume -

tesi raodenoba(60%) naleqs iZleva 5 km -is siganis da 15 -20 km
is sigrZis farTobze. amis daTvaliswinebiT, kaxeTis r egionis
mTliani teritoria davyaviT 5km x5km=25khfarTobebis mgone 334
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kvadratul mikroubnad. TiToeul mikroubnisTvis dadge nilia

dedamiwis reliefur zedapirze Tanabrad g anawilebuli 5 -6
wertilSi gansazRvrul simaRleTa saSualo sidide ( Hg) zRvis
donidan.

dasmuli sakiTxis Sesasruleblad gamoyenebuli igna, Cvens
mier kaxeTis regionSi konveqciur Rrublebze Catarebuli mra -
valwliuri (1970 -1980) r adiolokaciuri dakvirvebebis masalebi.
damuSavebul igna 2823 konveqciuri Rrubeli, romlebzec Cata -
rebulia radiolokaciuri parametrebisa da Sesabamisi siv -

rciT -droiTi koordinatebis 13436 gazomvaTa seriali. r egionis
yvela mikoubanSi moxvedril TiToeul R rubelze Catarebul
dakvirvebebis yoveli serialis dros izomeboda lgZ, sidi de-
ebi. yvela mikroubnisTvis dadginda am sidideTa saSualo Se -
wonili mniSvnelobebi ( lgZ,,) da agebuli igna maTi ganawilebis
veli, kaxeTis mTliani rgionisaTvis (nax.1) , romelzec datani -
Ydai //—‘\\ K] N %
100 f.,_/"-‘\\\id - 1
Lo —\kk__\ 1857 s
.bbau%j'??g S S - &
4 2 g Dy _o
B oprege b %Q\EQD\\_‘\\%_{;
75 | 28 . . o " \_‘7,_7_?_\__%%
T LT P —
91,%%6366 ). ™, \ Fo— < mg.sgmrp‘ﬂbn
: 6;+n\,2:r‘4317‘ﬁ;—:;3;?:_"‘_\ 8{3:3695»50 o
2 : g 8 —
50 Om (/_— \\tfq o \\\ ° +0.162
ﬁ+£l,41tl — 1.6
E PR A 2L f.
1 ! B .
- 2.6 I 7 ' /’H“ k —_ \
N 28 / % .\) 2673 Tﬁn}?ﬂm‘md(ﬂ) 2.0
2 273 E; o C ‘o7 't_q\;'-‘s.:ﬁm HOSF T 2
= - S50 At
7: 1,§5;” ?iiggagﬁfmaﬁ h’aﬁ_\;@zmu i /\\\ D
i Tadsmrng (Hp) Bogl meBogss 8784,
o {7 - abebobya [82m b 303 Bpedgalongt 23
2'5 5'0 7'5 160 125 Xa
lia izoxazebi lgZ, tis Semdegi mniSvnelob  ebisTvis: 2,0; 2,3; 2,6;

2,9; 3,2.
nax.1. konveqciuri Rrublebis magsimaluri radiolokaciuri
amrekvladobis mamravlis logariTmis saSualo

rogorc nax.1 -dan Cans, kavkasionis gedis s amxreT kalTebis
zeda nawilis mikroubanSi, Hr=1.857 km,lg_Zm =3,2., gomboris gedis
yvelaze maRlob adgilze mdebare mikroubanSi, Hr=1,856 km,
Ig_Zm =3,3. gedebis kal Tebis daganebis gaswvriv, alaznis velisa
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da ioris zeganis m imarTulebiT, Hr sidideebi mcirdeba,
mcirdeba 1gZ  tis mniSvnelobebic.

TviTon gomboris gedis simaRle Crdilo -dasavleTidan sam -
xreT -aRmosavleTiT TandaTan dabldeba, dabal mniSvne | obas
Rebulobs Ig_ZmLc. sof. d. wyaros midamo ebSi HR:O.9O4km,Ig_Zm:2.7.
sof. sagar ejosTan axlos mis samxreT -aRmosavleTiT  Hz=0,470
km, IgZ,=2.0.

Siragis velis centralur nawilSi Hr=0,57 km, Ig_Zm =2,1.al -
aznis velis aRmosavleT nawilis yvelaze dab al da gaSilil

adgilze, Hgr=0,162 km,lgZ  =1,6.

amrigad, nax.1-ze naCvenebma ganawilebis velma g amoavlina,
rom mTagorian regionSi mTebisa da maTi kalTebis amaRlebul
adgilebSi, romelTaTvisac Hr sidide maRalia, viTardebian da
yalibdebian Zir iTadad maRali radiolokaciuri amrekvla -
dobis mgone Rrublebi, xolo dabal da gaSlil adgilebze
dabalia mmekvladobis mgone Rrublebi. IgZ nis H g-Tan kavSiris
analizuri saxis monaxvis mizniT S emovisazRvreT kavkasionis
gedis samxreT kalTebze, gomboris gedis Crdilo kalTebze da
alaznis velze dafigsirebul ko nveqciur Rrublebze Cata re -
bul radiolokaciuri dakvirvebebis masalebiT. es teritoria
moicavs 190 mikroubans, xolo Rrublebis. IgZ m Sididis gazom -
vaTa raodenoba 9050 -s Seadgens. mniSvnelobebis ( 19Z.) ganawi-
lebis veli kaxeTis regionisaTvis.

Hg icvleba 0,156 km -dan 1,857 kmmde. es diapazoni dayofili
gvaqvs 0,2 kmian cxra intervalad, romelTa saSualo sidi -
deebia: 0,2; 0,4; 0,6;....1,8 kmlgZ,, sidide ki, romelic icvleba 1,6 -
dan 3,3-mde, davyaviT 0,2 -i an 10 intervalad, romelTa saSualo
sidideebia 1,6; 1,8; 2,0;...,3,4. Hgtis TiToeul gradaciisaTvis
dadginda IgZ.-is saSualo Sewonili mniSvnelobebi ( lgz,) da

agebul igna Ig_ZmLis Hgr-Tan damokidebulebis grafiki, r ome
lic na Cvenebia nax.2ze pungtiris saxiT. am grafiks SualedSi

0,15k Hg¢2km damakmayofileblad aRwers Cvens mier regresiis

gziT miRebuli Semdegi gamosa  xuleba:

lgZmr =-0,2Hg? +1,25Hg +1,65 (1)
regresiis koeficientebi 0,2; 1,25 da 1,65 mi Rebulia umc -
resi kvadratebis meTodis gamoyenebiT, (1) gamosaxulebis Sesa -
bamisi mrudi naCvenebia nax.2 -ze mTliani xazis saxiT. k ore -
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laciis koeficienti tolia 0,84, xolo saSualo kvadratuli

gadaxraicvleba S ualedSi 0,14 - 0,22mde.
(1) gamosaxulebis gamoyenebi T kaxeTis mTliani regionis

TiToeul mikroubnisaTvis gamoTvlili igna konveqciuri
Rr ublebis lgZr sidideebi. Sesabamis mikroubnebSi l9Z,r -is

EES 167, . 187 .7

32

30

LB

26

24

22

20

ey

02 05 L0 14 18 Hy, 48

mniSvnelobebis Sedarebam statistikurad miRebul Ig_ZmLis
mniSvnelobebTan gviCvena, rom magsimaluri g ansxvaveba IgZ,,r -si

IgZ, Esgan ar aRemateba 10% -s.

nax.2. 1gZ_-s da logZur-is Hg-Tan damokid ebulebis grafiki.

(1) gamosaxuleba saSualebas gvaZlevs sxva regionis
mikroubnebisaTvis gamovTvaloT Rrublebis lgZr sidideebi da
avagoT maTi ganawilebis veli mTliani regionisaTvis Tu
gvecodineba am ubnebis r eliefuri zedapiris saSualo
simaRleebi ( Hg) zRvis donidan.
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uak 551.501.8

adgilmdebareobis reliefis saSualo simaRlis gavlena mis Tavze
ganviTarebul konveqciur  Rrublebis magsimalur radiolok  aciur

amrekvladobis mamravlis logariTmze / r. doreuli /hmis SromaTa
kr ebuli  -200.-t .114gv57-61- qarT .; rez . garT ., ingl ., rus .

kaxeTis regionis magaliTze gamokvleulia reliefis gavlena konve-
qgciur  RrublebSi magsimaluri  radiolokaciuri amrekladobis mana -
vlis  logariTmze . Sedgenilia regresiis gantoleba , romelic saSu-
lebas gvaZlevs regionis 5X5km# farTobis mgone mikroubnis  Tavze ga-
nviTarebuli RrublisaTvis gamovTvaloT  logZ,-is mniSvneloba , Tu
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gvecodineba am ubnis reliefuri zedapiris saSualo simaRle zRvis
do nidan. il .2,lit . das.1.

UDC 551.501 8

Influence of average height of a relief of terrain to a log of a factor of a maximum
radar reflectivity of convective clouds, explicating above thenvyR.DoreulilTransactions

of the Institute of Hydrometeorology2009. - Is114.7 p.57-61, - Georg.; Summ. Georg.;
Eng., Russ.

On an example of Kakheti region of Georgia the influence of height of a relief of terrain to a
log of a factor of a radar reflectivity is investigated. The equation of regressions allowing to
calculateof significance logZzm for clouds explicating above plot with square 5x& km
explicating above is made when average height of a relief surface is known. Ei¢iR,
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salugvaZe T., xelaia e., balavaze a.
m.nodias sax. geofizikis instituti
uak 551.501.8.
mTagoriani regionis erTujrediani konveqciuri
Rrublis empiriuli radiolokaciuri modeli

konveqciuri  Rrublebis  sxvadasxva strugturas da ganv i Tare -
bis dinamikas ganapirobebs sinoptikuri situacia, atmo sfe ros
Termodinamikuri aramdgradoba, Tavisufal atmosferoSi sxva -
dasxva simaRleze qaris siCqaris sidide, mimarTuleba da sxva.

pirveli fundamentaluri kvleva Caatares j. marvicma ( Mar-
witz J.D.1972) a. Cizholmma da j. renikma ( Chisholm A.J. et al.,197%3s
mZlavri konveqciuri Rrublebi, romlebic setyvis stadiamde
viTardebodnen, maT dayves sam ZiriTad jgufad: erTujredian,
mravalujredian da superujredian Rrublebad. maT mier
ganxiluli yvela SemTxveva kanadis pirobebisaTvis jdeba
xsenebul klasifikaciaSi. ana logiuri samuSaoebi Catarebul
igna Crdilokavkasiis (ruseTi) pirobebisaTvis n. bibilaSvilis
da sxvaTamier ( ¢ Bh Ofj.®. dH t498Q 1dB d dzON 9 o daffH 161981,
¢ BN Ofj.®. 1984 Stephan P. Nelson et. al., 198ini am sami Ziri Ta-
di jgufidan mravalujredian konveqciur Rrublebs yofen ki -
dev sam gvejgufad : mowesrigebul , mouwesrigebel da sustado -
rganiz ebul mra valujredian Rrublebad. Cven SevecadeT Cvens
xelT arsebuli masalis analizis safuZvelze mogvexdina aR -
mosavl eT sagarTvelos mTagorian regionSi ganviTarebuli ko -

nveciuri Rrublebis msgavsi klasifikacia. konveqciur Rr ub-
lebze radiolokaciuri dakvirvebis masa lebis analizis sa -
fuzvelze (masala moicavs 1400 -ze met SemTxvevas) Cven mivediT

daskvnamde, rom xsenebuli regionis wlis Thili sezonis
aRniSnuli Rrublebi SeiZleba dayofil ignas sam ZiriTad
joufad: erTujredian, mravalujredian da  superujredian
Rrublebad.

Cvass mier mopovebuli masalis mixedviT erTujrediani
konveqciuri Rrublebis wilad modis saerTo raodenobis
26,8%, mravalujrediani da superujrediani Rrublebis wilad
ki 61,4% da 21,8% Sesabamisad.

winamdebare naSromSi ganxilulia erTujrediani konveqci -
uri Rrublis e mpiriuli radiolokaciuri modeli. gaanalize -
buli masala mopovebulia 1972 -1985 wlebSi aRmosavleT saqar -
Tvelos regionSi. Cvens mier Seswavlil igna 382 SemTxveva,

6C
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roca adgili hgonda erTujrediani konveqciuri Rrublebis
ganviTarebas.

erTujrediani konveqciuri Rrubl ebi Cveni pirobebisaTvis
viTardebian ZiriTadad Sidamasiuri procesebis dros. am dros
adgili aqvs erTi, an erTdroulad ramdenime izolirebuli
konveqciuri keris warmogmnas. frontaluri procesis dros
erTujrediani konveqciuri kerebis warmogmna da damoukide -
blad ga nviTareba naklebad albaTuria. aseT situaciaSi,
ZiriTadad erTujrediani kerebi gvevlinebian mravalujrediani
da s uperujrediani Rrublebis winamorbedad.

erTujrediani konveqciuri Rrublebi viTardebian izoli -
rebu lad, ZiriTadad mTis wveroze an maT maxloblad da dab a
li siCgariT migrireben gabatonebuli nakadebis mimarTulebiT.
Cvens pirobebSi aseTi Rrublebis migracia garis mimarTu le -
basa da siCgaresTan erTad ganpirobebulia gabatone buli naka -
debis mimarT kavkasionis, kaxeTis da civ -gomboris gedebis
orientaciiT.

erTuj rediani konveqciuri Rrublebis ganviTarebis magsi ma
lur stadias yovelTvis ar warmoadgens setyvis stadia. aseTi
Rrublebi an ar iZlevian nalegs, an iZlevian intensiur Txevad

naleqgs setyvasTan erTad (myari nalegis magsimaluri zoma 5 -8
mrs ar aRemateba). im S emTxvevaSi, Tu adgili aqvs Sidamasiur
procesze frontaluri procesis zeddebas, maSin erTujre di -

ani konveqciuri Rrubeli SeiZleba gadaizardos mravalujre -
dian an superujredian RrubelSi
erTujrediani konveqciuri Rrublebis ganviTareba xdeba
gabatonebuli garis siC garis dabali mniSvnelobebis pirobebSi.
amis gamo maTi migraciis mimarTulebasa da gabatonebuli ga -
ris mimarTulebas Soris kuTxe 10 -12 graduss ar aRemateba.
ganviTarebis procesSi ramdenime erTujrediani Rrublis
gaerTianeba maTi droSi da sivrceSi ganfenilobis g amo TiT
gmis gamoric xulia.
cxrilSi 1 moyvanilia erTujrediani RrublisaTvis damaxa -
siaTebeli radiolokaciuri da sxva parametrebis zRvruli da
modaluri mniSvnelobebi da naCvenebia aseTi Rrublebis
ganvi Tarebis zogierTi pirobebi.

aRmosavleT sagarTvelos erTujred ian konveqciur Rr ub-
lebSi aRmavali da daRmavali nakadebis arseboba droSi wana -
cvlebulia da am ori procesis erTdrouli arseboba gamo r -

cxulia. aseTive Sedegebia miRebuli CrdilokavkasiisaTvisac
(0 dB d dzOM ezd dzafi tc1981). amis gamo erTujrediani konveq ci u-
ri Rrublidan nalegis mosvla erTjeradia. aRmavali nakadi
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aseT RrublebSi

mxolod ganviTarebis stadiaSi

arsebobs.

Rrublis kveba da misi ganviTareba TiTgmis Tanabrad xdeba

yvela mxridan. amis Sede

Rrublis radioeqos horizontaluri Wrili radiolokaciuri
amrekladobis yvela mniSvnelobisaTvis TiTgmis wriulia, an
elifsuri, didi RerZiT Rrublis migraciis mimarTulebiT.

gia is, rom am Kklasis konveqciuri

cxrili 1 . erTujrediani konveqciuri Rrublis daxas i aTeba
damaxasiaTebeli niSnebi da
) o ) parametrebis mniSvnelobebi
# damaxasiaTebeli niSnebi i i
da parametrebis dasaxeleba parametris parametris
cvlilebis modaluri
diapazoni mniSvneloba
wnevis sustad gamoxatuli
1 |Rrublis ganviTarebis pirobebi dasavleTis gradientiani
veli
2 konveqciuri aramdgradoba zomieri
3 |naleqgis mosvlis procesi erTjeradi
. . . unaleqo, susti an Zlieri
4 |naleqgis saxeoba da inte nsivoba : )
Tavsxma wvima. susti etyva
5 |naleqis xangrZI| i voba wT. 5-50 21
6 |Rrublis migraciis siCqare km/sT. 3-16 6
7 wamyani nakadis siqare  km/sT 5-22 9
8 |garis wanacvleba wm -1 11054 - 1 1049  1s 1045
9 kuTxe garis mimarTulebasa da Rru blis
migraciis mimarulebas  Soris kuTxur 0-11 3
gradusebsSi.
10|pirveli radioeqos gamoCenis simaRle km. 2-5 3,2
11|dro pirveli radioeqos g amoCenidan wT:
a)magsimalur ganviTarebamde 13- 21 15
b)ndeqis mosvlamde 12- 20 14
g)pirvel elWegamde 14 - 26 17
12/sicocxlis xangrZlivoba wT. 30- 70 38
13fradioeqgos magsimaluri simaRle m km. 5-112 8,8
14temperature_1 H . m-is doneze  Tavisufal 481 7.4 243
atmosferoSi C.
15magsimaluri  amrekladobis donis simaR 23-77 47
leH m km.
erTujrediani konveqciuri Rrublis pirveli radioeqo ( a=3
sm diapazonis radiolokatorebisaTvis) zRvis donidan 3 -5 kmis

simaRleze Cndeba. rac ufro maRalia Casaxvis done, miT meti

Sansi aqvs mocemul Rrubels setyvis stadiamde ganviTarebisa

radioeqos ar gaaCnia e.w. stacionaruli mdgomareobis periodi.
igi magsimumis miRwevis Semdeg swrafad iwyebs disipacias. am
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moments emTxveva naleqis mosvlac.

pirveli radioeqos zomebis zrda vertikaluri mimarTu -
lebiT ufro swrafad mimdinareobs, vidre horizont aluri mi -
marTulebiT. radiolokaciuri amrekladobis vertikaluri gra -
dienti droSi swrafad icvleba. misi mniSvneloba sawyis momen -
t Si 2,0 - 2,5 kmhdan 12-15 wuTis Semdeg klebulobs da Rebul -
obs mniSvnelobas 0,9 -0,25 kmt. radiolokaciuri amrekladobis
horizont  aluri gradientic sawyis momentSi swrafad icv -
le ba da mis zRvrul mniSvnelobas ( g =k 3 ufro male aR -

wevs, vidre g da garkveuli drois ganmaviobaSi rCeba
mudmivi.
erTujrediani konveqciuri Rrubeli eleqtruli agtivobis

TvalsazrisiT Tavis magsimu ms aRwevs Rrublis magsimaluri
ganviTarebis momentisaTvis. rogorc wesi, aseTi Rrublebis
ganmuxtva ZiriTadad dedamiwaze xdeba.

rogorc ukve aRvniSneT, erTujrediani konveqciuri Rrub -
is regeneracia ar xdeba. marTalia adgili agvs axali erTuj -
rediani Rrublis wa rmogmnas da ganviTarebas im adgilebSi, sa -
dac ramdenime wuTis (30 -50wT) win imyofeboda aseTive Rrube Ii,
magram axlad warmogmnili Rrublis CaTvla winamorbedis
r egeneraciad ar SeiZleba. aseTi axlad warmogmnili Rrubeli
Tavisi ganviTarebis yvela stadias iseve gadis, rogorc misi
winamorbedi
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mTagoriani regionis erTujrediani konveqciuri Rrublis empiriuli
radiolokaciuri modeli JT. salugvaZe., e. xelaia, a. balavaZe./. hmi -s
Sro maTa krebuli -2009:.114-gv.6266- garT.; rez. qarT., ingl., rus.

statiaSi moyvanilia erTujrediani RrublisTvis damaxasiaTebali

radioloka  ciuri da sxva maxasiaTebeli parametrebis zRvruli da
modaluri mniSvnelobebi aRmosavleT saqarTvelos regionisaTvis.

aseTi Rrublebis pirveli radioeqo aRiniSneba | = 3m ;lRaze zRvis
donidan 3 £ 5kmis simaRleze Cndeba. rac maRalia radioeqos Casaxvis
simaRle, miT metia albaToba aseTi Rrublis setyvis stadiamde
ganviTrebisa. radioeqos zrda vertikaluri mimarTulebiT ufro

swrafad mimdinareobs, vidre horizontaluri mima rTulebiT. cxr.1,
lit.das.7.

UDC 551.501.8.

Empirical radar model of singlcell convective cloud of mountain regionT.Salukvadze,
E.Rhelaya, A.Balavadze/. Transactions of the Institute of Hydrometeoreiif}Q - Is114.

T p.6266 - Georg.; Summ. Georggéng.; Russ.

In the article the maximum and modal significances of radar parameters are indicated and
are indicated synoptical and aerological conditions of development of singlcell cloud for
regions of East Georgia. The first radioecho of such cloussoi®ed on a wave |1=3,2 cm at
height 3- 5¢ dom a sea level. Than more than height of origin of a radioecho, the more
probability of development of a cloud up to hail a stage. The development of a radioecho on
a vertical direction occurs faster, than on horizoftab.1, Ref. 7.

U $51.501.8.

Chf dted yud MEC OW LOHdBdEE Oy d sddzOY dBsH | dz SH dats
Cotocdzsets . juc pOHF C o OHL j, §. mjdzOw, ¢. 1 OdzO9 OH I
BB IsJ tatfdz 1 j2008 1 ls[.1lilMG2-66.71 | clzL . ; toj Lt Effipdz.L .

1 MmOl j  (RBOFdrizodz dz' § d BSHOd dz | L dzOyj
f OOl stetso d ZC OL Odzr MddesfIsdud MChidIlsdfv ©
SHdsWyj2¢tser 7 tBdEZOCtss HAY 6] ¢ d@ditss - kG fipldE
5B ZOC s Blsdj WEGBIls @Y MdEd daths G jkddsdel tSdsstew . v j o3
or Msls® L Otetsy HjdzdY wWOHIBSL RO, sjd3 Btsdzr hj 9"
MsOHdd. QEOitoidalsaf jftte 9 telsd s Odz! desdBsz dzOff 6 O o dzj dz
{5 ¢t duis delsl@idfeEdz

64



hidrometeorologiis institutis S romebi, tomi #114
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETE OROLOGY, VOL.114

) stur3 RLHUBRULULG L RU{LS 0 wrtdundRRIWIRIR ~
r. doreuli

m.nodias sax. geofizikis instituti
uak 551.501.8.
konveqciuri Rrublebis elWeqis aqtivobis
kavSiri maTi ganviTarebis adgilmdebareobis
r eliefis saSualo simaRlesTan

cnobilia, rom elWeqis movlenebi xSir SemTxvevaSi mizezi
xdeba aviakatastrofebis, maRali Zabvis eleqtro gadamcemi
xazebis dazianebis, samxedro obieqtebisa da magistraluri ga -
zsadenebis afeTqgebebis, tyis didi masivebis ganadgurebis da
sxvaTa. amas Tan sdevs qveynis saxalxo meurneobis didi eko -
nomiuri zarali, romelic dakavSirebulia zemoT CamoTVvilil
rogorc avio da eleqtroxazebis, ise sxva obieqtebis araswor
dagegmvasa da ganaSenianebasTan.

zemoaRniSnuli SemTxvevebi da maTgan gamowveuli ekono -
muri zarali arsebiTad Semcirdeba, Tu regionis TiToeul
mikroubans SeviswavliT da dava xasiaTebT elWeqgsaSiSroebis

TvalsazrisiT. amis gaTvaliswinebiT moxdeba rogorc avio da
eleqtroxaz  ebis, ise sxva obieqtebis dagegmva -ganaSenianeba.
dakvirvebis regionis mikroubnebi elWegsaSiSroebiT rom
SevafasoT, TiToeuli mikroubnisaTvis unda SeviswavloT maT
Tavze ganviTrebuli Rrublebis: 1)elWeqis aqgtivobebi (R); 2) el -
Weqis aqtivobis xangrzZlivobebi (tr); 3)saSualo Thilsezonuri
ganviTarebis ganmeoradobebi (ng). es sidideebi saSualebas mo -
gvcems regionis TiToeuli mikroubani komplegsurad davaxasi -
aTod elWeqsaSiSroebis TvalsazrisiT.
amJamad Cveni amocanaa kaxeTis mTagoriani regionis TiT oe-
ul mikroubanSi SeviswavloT maT Tavze ganviTarebul idagav -
IiT moxvedrili konveqciuri Rrublebis elWeqis aqgtivoba (R).
am amocanis da sxva msgavsi amocanebis Sesasruleblad ka -
xeTis teritoria winaswar dayofili gvaqvs 5 x 5 kn? farTobis
mgone 334 mikroubnad, romelTa reliefuri saSualo simaRle -
ebi ( HR) zRvis donidan dadgenilia.
gasaanalizeblad gamoyenebuli igna saqarTvelos mecnie re -
baTa akademiis geofizikis institutisa da hidrometdepar -
tamentis setyvasTan brZolis samsaxuris mier kaxeTis re -
gionSi konveqciur Rrublebze Catarebuli radiolokaciuri
dakvirvebis 1972 _1976 wlebSi dagrovili masalebi. damuSa -
vebuli igna 2543  konveqciuri  Rrubeli, romlebzec Catarebulia
radioloka  ciuri parametrebisa da Sesabamisi sivrcul -droiTi
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koordina
izomebo da Rrublis magsimaluri simaR
km; masj maluri amrekladobis simaRle

amrekladobis mamravlis logariTmi 9Z;.
Tve nulo vani izoTermis simaRle Ho.
Rrublis elwe

formu lis gamoyenebiT (
TiToeul mikrouba

moTvlili igna elWe gis aqgtivoba (kriteriumi

tebis 11418&azomvaTa seriali. yoveli serialis dros
le (zRvis donidan)

Hm

H,n» km., magsimaluri

figsirdeboda agre
am sidideebisa

gis kriteriumis dasadgen b.ziminis empiriuli

R. O2 9 Ote s dgmd df I 1), regionis
nSi moxvedrili yoveli RrublisaTvis ga

da

R) Rrublebis Se -

rCeva xdeboda 5 ¢R¢25 pirobis gamoyenebiT. TiToeuli mikro ub-
nisaTvis dadgenili iq na R-is saSualo mn  iSvnelobebi R daag -
ebul igna maTi ganawi lebis veli kaxeTis mTliani regioni -
saTvis (nax.1), romelzec datanilia izoxazebi R -is Semdegi
RECE
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nax.1. konveqciuri Rrublebis elWeqis aqgtiurobaTa ( R)
ganawilebis veli kaxeTis region i saTvis
mniSvnelobebisaTvis: 10, 14, 16, 20, 24. rogorc  nax.tdan Cans,

maRali elWeqis aqtivobebiT (
Rrublebi, romlebic viTardebian mTe
mdebare mikroubn ebSi, sadac

R=25. gomboris gedis yvelaze maRal ad
gedebis kalTebis daganebis gaswvriv ala
zeganis mimarTulebiT Hr

sidis mniSvnelobebic. Siraqis velis
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R) xasiaTdebian
bze da mis kalTebze
Hr si dide maRalia. magaliTad,
kavkasionis gedis samxreT kalTebis zeda nawilSi

gi lze

ZiriTadad

HR:]'!

mcirdeba, Sesaba misad mcirdeba
cent ralur

nawilSi

is

857km,

Hr=1,856kmR =24.
znis velis da ioris
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Hr=0,570 km, R=13. alaznis velis aRmosavleT nawilis yvelaze

dabal da gaSlil adgilze Hr=0,162kmR =8.

es bunebrivicaa, radgan regionis amaRlebul adgilebSi iq -
mneba haeris nakaduri konveqciuri procesebi. es ki ganapiro -
bebs mZlavri konveqciuri Rrublebis Camoyalibebas, romleb -
sac Sesabamisad maRali  Hp., Hz, da lgZ,, sidid eebiaxasiaTebT.

R sididis Hg-Tan damokidebulebis analizuri saxe rom
migveRo, SemovisazRvreT kavkasionis gedis samxreT kalTebze,
alaznis velze da gomboris gedis Crdilo kalTebze dafi -
gsirebul konveqciur Rrublebze Catarebuli radiolo kaciuri
dakvirvebebis mas alebiT. es teritoria moicavs 190 mikroubans,
xolo Rrublebis Hm Hzn da 1gZ, parametrebis gazomvaTa 3580
ser i als.

Hg-is cvalebadobis area 0,156km -dan 1,857kmmde. es diap azoni
dayofili gvaqvs 0,2km -ian cxra intervalad, romelTa saSualo
sidideebia: 0,2; 0,4; 0,6;. . . 1,8km.R sidide ki, romelic icvleba
8dan 25-mde, davyaviT 2 -is tol 9 intervalad, romelTa
saSualo sidideebia: 8; 10; 12;. . . 24.

Hg-is TiToeuli gradaciisaTvis dadgenili igna R sididis
saSualo sidideebi ( R) da agebuli igna m isi Hg-Tan damoki -
debulebis grafiki, romelic naCvenebia nax.2 -ze wyvetili xazis
saxi T. es grafiki Sthigdkra dashakmayqfilébiaé m O
aRiwereba Cvens mier regresiis gziT miRebuli Semdegi ga n-
tolebiT:

Ry=-2.4 H*+17,8H:+4,9 @)
regresiis koeficientebi 2,4, 17,8 da 4,9 gamoTvlilia umci -
res kvadratTa meTodis gamoyenebiT. (1) gantolebis Sesabamisi
wiri naCvenebia nax. 2 -ze mTliani xazis saxiT. k orelaciis
30

HR a0

I T T T T T T T T T T T T T T T
02 04 D6 DE 1O 12 14 Lo L&
nax.2. R-isda R;-s Hg-Tan damokid ebulebis grafiki

koeficienti tolia 0,89, xolo saSualo kvadratuli

gadaxraic vleba SualedSi 1 8. 1,7
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(1) gantolebis gamoyenebiT kaxeTis mTliani regionis Ti -
Toeul mikroubnisaTvis gamoTvlili igna konveqciuri Rru b-
lebis elWeqgsaSiSroebis saSualo Thilsezonuri aqgtivobebi
(Ry). Sesabamis mikroubnebSi Rr-s mniSvnelobebis Sedarebam sta -

tistikurad miRebul R-is mniSvnelobebTan gviCvena, rom maq -

simaluri gansxvaveba Rr-si  R-sagan ar aRemateba 10% -s

(1) gantoleba saSualebas gvaZlevs region is 5kmx5km=25km
farTobebis mgone  mikroubnebis  Tavze  ganviTarebuli
RrublebisaTvis  gamoviTvaloT R-is  mniSvneloba, Tu
gvecodineba am ubnis reliefuri zedapiris saSualo simaRle
(HR) zRvis donidan.
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konveqciuri  Rrublebis elWegis aqtivobis kavSiri maTi ganviTarebis
adgilmdebareobis re liefis saSualo simaRlesTan . /r doreuli /. hmis
SromaTa krebuli -200-t .114gv.67-70-qarT .; rez . garT ., ingl ., rus .
kaxeTis regionis magaliTze gamokvleulia reliefis gavlena

ko nveqciuri Rrublebis elWegis aqgtivobaze (R). Sedgenilia regresiis

gantoleba, rom elic saSulebas gvaZlevs regionis 5X5km 2 farTobis
mgone mikroubnis Tavze ganviTarebuli RrublisaTvis gamovTvaloT

R-is mniSvneloba, Tu gvecodineba am ubnis reliefuri zedapiris

saSualo s i maRle zRvis donidan. il.2, lit. das. 1.

UDC 551.501 8

g onnection between thunderstorm activity of convective clouds with average height of

a relief of terrain of their development /R.DoreuliTransactions of the Institute of
Hydrometeorology-2009 - Is114.7 p.67-70,- Georg.; Summ. Georg.; Eng.; Russ.

On an example of Kakheti region of Georgia the influence of height of a relief of terrain on
thunderstorm activity of convective clouds (R) is investigated. The equation of regressions
allowing to calculate of significance R for clouds explicating above witlit square 5X5

km? explicating above is made when average height of a relief surface is kno#R.it..

Fig. 2, Ref.1.
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T.cincaZe, 0.SveliZe, n.cincaZe
hidrometeorologiis instituti
uak 551.509:551.556/047
radiolokaciuri monacemebis gamoyeneba
hidrolo giur gaangariSebebSi
XX sauku nis 80 -iani wlebidan, wvimis Camonad enis maTema -
kur mod eli re bisas, mdinareTa auzebSi mosuli nale gebis gan -
sazRvri saTvis farTo gamoyeneba hpova ra diolokaciuri moni -
to ringis monace mebma [2]. radiolokaciuri sadgurebidan miRe -

buli informacia, atmosferuli movlenebis ganviTarebis Se sa-
xeb, gamoiyeneboda setyvasTan brZolis samsaxuris gadasaWre -
Il ad. 1978 wlidan SesaZlebeli gaxda Ti a

sacdel poligonze misi gamoyeneba naleqTa gazrdis anu im
mdinareTa Camonadenis xelovnurad momatebis samuSaoebos efe
gturobis dasabuTeba  Si, romlebzedac ukve arsebobda reguli

rebu li wyalsacavebi, kerZod, md.ioris auzis Camona denis for -
mirebaSi xelovnuri zemogmedebis periodSi.

wvimis wylebis Camonadenis gaangariSeba da maTi progno zi -
reba, mdi nareTa calkeuli auzebisaTvis, mravali bunebriv ifa -

gtorebis zegavleniT formirdeba da xasiaTis SexamebiT dro -
Si ganumeorebelni arian. gansakuTrebiT es exeba mTis tipis
mdinareebs, sadac wvimis Camonadenis gene zisi kidev ufro rTu

Ideba, mdinareTa kalapotebSi kalTuri Camonadenis ga rbenis
drois simciri S gamo. angariSs arTulebs atm osferuli nale -
gebis (Camonadenis umTavresi predigtori) dRemde arsebu li
gazomvebis meTodika da monacemebis ar arseboba (mdinareTa
saTaveebSi).

[3] monacemebis mixedviT 1970, 1990 da 1993 wlebisTvis atmos -
ferul nale gebze info rmacia da aRicxva tardeboda Sesa -
bamisad 441, 149 da 91 sadgurze. agedan kaspiis zRvis auzze 47,
xolo dasavleT sagarTvelos mdinareTa auzebSi _ 44 punqgtze.

(ix.cxr.1). rogorc cxrilidan vxedavT sagarTveloSi yovel

aTas kv.kmze saSualod modis 1.3 dakvirvebis punqti.

Tu gadavxedavT literaturul wyaroebs [4 -9] warmodgenas
miviRebT hidrologiuri prognozirebis Tanamedrove mdgoma re -
obaze, romelTagan [8] -Si fiwyal di dobis Camonaden
Sebad ganxilulia Camonadenis gaan-gar i ¢
lio praqtikis gam ocdilebaze. kerZod, hidrologiur progno -

zirebaSi ZiriTadi gaangaruSebebi eyrdnoba determinantul mi -
dgomas, kerZod, albaTuri meTodebi, romlebic damyarebuli

arian Camonadenis fizikur sawyisebze da iTvaliswineben mis
SemTxveviT xasiaTs da meTodebi, romelic mso flios mraval
gveyanaSia gavrcelebuli, dayrdnobili genetikur Teoriaze. es
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ukanaskneli farTod gamoiyeneba maTematikuri modelirebis
dros patara auzis mgone mTis mdinareebisaTvis.

cxrili 1. farTobebisa da meteosadgurebis (saguSagoebis)

ganawileba simaRlis mixedviT
simaRle farTobi meteosadgurebis sixSire,
zRvis aTasi k’m 2 % (saguSago) aTas
donidan, m raodenoba kni-ze
0_200 7.8 11.2 23 2.9
299 500 10.3 14.8 15 15
500_1000 13.9 19.9 25 1.8
1000_1500 12.9 18.5 13 1.0
1500_2000 11.2 16.1 8 0.7
2000_2500 9.3 13.3 5 0.54
2500_3000 2.8 4.0 1 0.35
3000_3500 1.08 1.6 0 -
3500_4000 0.35 0.5 1 2.85
4000 da zeviT 0.07 0.1 0 _
sul 69.7 100.0 91 saS.1.3
amrigad , hidrologiuri prognozirebis es orive meTodi
eyrdnoba  atmosferuli nalegebis raodenobasa da sixSires
pirveli meTodi metad martivia , magramrogorc predigtorebis

gansazRvris , aseve TviT gantolebis amoxsnis cdomilebis gamo
dRevandel moTxovnebs ver akmayofilebs . meore meTodi rTuli
da saimedoa, magram agac atmosferuli naleqebis gazomvebis
saSualebebi garkveul cdomilebas iwvevs.

amrigad wvimis wylis  Camonadenis gaangariSebis meTodika
SesaZlebelia damuSavdes genetikuri Teoriis safuzvelze | ro -
melSic  atmosferul nalegebze dakvirvebul masalebSi gamoye
nebuli  igneba, standartul doneze gazomili radiolokaciuri
monitori ngis sistema, rac sagrZnoblad gazrdis gamoTvlebis
saimedobas.

amrigad , analizur gaangariSebaSi , dafuznebuli Camonadenis
warmogmnis (genezisis ) principebze , gaTvaliswinebuli unda
ignas mdinareTa auzebSi zedapiruli Camonadenis formirebis
kavSiris  mizezobriv. da gamomwvevfagtorebs Soris . kerZod ,
meteorologiuri elementebiT (Txevadi naleqi ) gamowveuli Ca
monadenis formireba  wyalSemkrebi auzis nebismieri farTidan

wvimis wylis Camonadeni SeiZleba warmovadginoT in -
tegraluri formiT

t t
Q=fh+f h+@ fh =8 fh,, = ?.1 fkahi

k=1
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ro melic  n.dolgovisa da m.velikanovis SromebSi [8 -9] gene-
tikuri formulis saxel wodebiT aris cnobili da mas Sem degi
saxe aqgvs:

), = X - P)dt
Q m( )

o
Q = hdt 1)
o Mt
sadac, drois t mometn saTvis - Q Camonadenis xarjia; f_
erTdrouli Camonadenis fa rTobi, romelic Cam keti kveTisa T-
vis warmoadgens funqcias wylis garbenis drois da mdinaris
dinebis siCqaris; X £ wvimis wylis fenis simaRle; P L jamuri
danakargebi droSi; h=X-P _ Camonadenis fena.
vinaidan Cveni kvlevis mizans Seadgens md.ioris sof.le lo -

vanTan (Camketi kveTi) xelovnuri zemogmedebis Sedegad Camo -
nadenis gaangariSeba, (1) -is gamoyenebiT. davadgineT auzis hid -
rografiuli gselis sxvdasxva farTidan mosuli, elementa -
luri jamuri Camonadenis moculoba, garbenis drois gaTva -
liswinebiT. kerZod, md.i oris zemo weli (sof.lelovanamde)
davyaviT 190 Tanabari farTis (5 km 2) kvadratebaT, TviTeuli
kvadratidan viangariSeT garbenis dro (nax.l.a.). radiolo ka-
ciuri kompleqgsiT, lokaciis xilvadobis arealSi (100_200 km
radiusi) gansazRvruli ignas mdinaris calkeul a uzSi mosuli
naleqebis intensivoba drois erTeulSi, dadgenili ignas is
farTi romelzedac aRniSn uli nalegi movida. (nax.1. b.).
gaviangariSoT md.iors zemo welSi 1985 wlis 25 maiss Rru -
belTa sistemaze warmoebuli zemogmedebis Sedegad miRebuli
Camonadeni (CamkadtkveTi sof.lelovani, auzis farTobi 494 km 2,
mdinaris si  grZe 43km, mdinaris dax ri lo ba 30& , garbenisdro 8 -
10 sT, Camonadenis koeficienti 0.35). gamoTvlis Sedegebi moce -
mulia nax.2 -ze dacxr.2 -Si moyvanilia gamoTvlis Sedegebi.

71



ega|ibpeeped siwajsis e aqniy
azel11011181 A3|AES “(g “elio1a] IAsjAXeS (e I|ngaJisbi
azJo)uow Jalw sunbpes uneyo  |olpes "T'xeu

10
(4

"4

v €| €

¥l | & | &

%4

Vv

£
i
€

NMEIRARANAEIES
NN Ve e e«

e |

Vb €|

NN

N NN ¥

Vv e |
Ve |k

N VY Ve

N
p}

N[V e & &

NVl
NV
NIRRT
NN
N
N
v

N
hidrologiuri saguSago
meteorologiuri saguSago

72




15200 | 180 [ 15%0 | 150 | 160

nax.2. md.ioris auzis zemo welSi 1985 wilis 25 maiss Rrubelis
sistem is gadaadgileba

cxrili 2 egsperimentis gamoTvlis Sedegebi

2 21212 |8|5|2|2|3|2|8|2|2|2|2|2|8

% g|lg|2|za|lg|2|8|2|s|2|8|2(8|2(|2|2 o

< =] 8 = = a = 5 B Vo 3 e = S S e ) S Zhf | ayga

| T S

- 04 |07 | 10 |09 | 11 10| 22| 42|25 (10| 14| 13 |09 ]| 09|07 |02
|2 s 2.0 2.0 02
. 3 5 5.0 S0 0.5
e | 3 s 55 3s 03
L | 4 s 50 | 45| 55| so | no| 210 s2.0 s
- | 4 s 210 210 20
b s s 45| ss | so | no| 210 25| se 64.5 63
- s s 210 | 125 335 23
L | 6 s 50 | 110 12.5 7.0 355 35
“ | 6 s 2.5 7.0 195 L9
v | 7 s 65 | a5 1.0 L1
& )T s 65 | 45 1.0 11
u 8 s 4.5 4.5 04
@ | 8 s 4.5 45 04
v | © s 35 35 03
v | 0 s 35 [0 as 04
2.0 | 35 | 100 | 90 | 110 | 150 | 330 | 840 | 500 | 50 | 140 | 130 | 90 | 90 | 70 | 10 | 2755 | 2es

amrigad, limnigrafis bafTis gaSifrusas aRmoCnda, rom mo -
suli atmosferuli nalegebis Camonadeni gaangariSeba (gar be-
nis drois gaTvaliswinebiT) emTxveva mdinare ioris donis ma -
tebas, kerZod, wvimi s dawyebidan 8 saaTis Semdeg mdinareSi na -
legis Sesabamisad donem imata, rac gamosaxulia naxaz 3 -ze.
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mosuli atmosferuli naleqi, mm mdinaris

done, sm
120 60
100 50
80 H 40
60 X // \\’\ 30
40 HH 20
20 HH 10
o} a
1 3 5 7 9 11131517192123252729313335373941434547
| 8] 10| 12| 14| 16| 18] 20| 22[ 24| 2| 4] 6] 8]
limnigrafis bafTis gaSifris dro , ST.
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