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winamdebare SromaTa krebuli moicavs 5 Tavs. kerZod, I. Rru-
blebisa da saRrublo procesebis Teoriuli modelebi. Rru-
blebSi bunebrivi da xelovnuri naleqwarmoqmnis maTematikuri 
modelireba; II. radiolokaciuri meteorologia. konveqciuri 
Rrublis empiriul-statistikuri modelebi; III .Rrublebze ze-
moqmedebiT gamowveuli naleqTa dabinZureba; IV. mezomas-
Staburi da lokaluri atmosferuli procesebis Teoriuli 
modelireba da V. meteorologiis problemebi. Tanamgzavruli 
informaciis gamoyeneba. 

krebuli miZRvnilia gamoCenili geofizikosis nodar bibi-
laSvilis xsovnisadmi. 

krebuli gankuTvnilia geofizikur mecnierebaTa sxvadasxva 
dargSi momuSave specialistebisaTvis, magistrantebisa da 
doqtorantebisaTvis. 

 
The presented collection of papers contains 5 chapters: I.Theoretical models of 

clouds and cloud processes. Mathematical modelling of natural and induced 

precipitation formation in clouds; II. Radar Meteorology. Empirical – statistical 

models of convective cloud; III.Precipitation pollution caused by cloud seeding; 

IV. Theoretical modelling of mesoscale and local atmospheric processes; V. 

Problems of Meteorology. Application of satellite information. 

The collection is dedicated to the memory of prominent geophysisist Dr. Nodar 

Bibilashvili.  

It would be of intest for experts working in different branches of Geophysics, 

Masters and Doctors in relevant sciences. 

 

Предлагаемый сборник Трудов состоит из 5 глав: I. Теоретические мо-

дели облаков и облачных процессов. Математическое моделирование ес-

тественного и искусственного осадкообразования в облаках; II. Радиоло-

кационная метеорология. Эмпирико-статистические модели конвективного 
облака; III. Загрязнение осадков. вызванное воздействием на облака; IV. 
Теоретичиское моделирование мезомасщтабных и локальных 
атмосферных процесов; V. Проблемы метеорологии. Использование 

спутниковой информации. 

Сборник посвящен памяти известного геофизика Нодара Шалвовича 

Бибилашвили.  

Он рассчитан на специалистов, работающих в различных областях 

геофизических наук, магистрантов и докторантов. 
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2010 wlis 2 dekembers dabadebidan 80 weli Seusruldeboda 
atmosferos fizikisa da amindis movlenebze aqtiuri zemoqme-
debis dargSi gamoCenil qarTvel mecniers, sabWoTa kavSirSi 
setyvis sawinaaRmdego samuSaoebis erT-erT fuZemdebels, ssrk 
saxelmwifo premiis laureats, fizika-maTematikis mecnierebaTa 
kandidats nodar Salvas Ze bibilaSvils. 

SromiTi saqmianoba man daiwyo 1954 wels, ssrk mecnierebaTa 
akademiis geofizikis institutSi, sadac igi ganawilebuli iyo 
Tbilisis saxelmwifo universitetis damTavrebis Semdeg. aq is 
muSaobda ialbuzis eqspediciaSi (q.nalCiki) akademikos e.k.fe-
dorovis xelmZRvanelobiT, Semdeg ki gaagrZela moRvaweoba 
gamoCenil sabWoTa geofizikosTan prof. g.k. sulaqveliZesTan. 
1956 wels n.bibilaSvili Cairicxa moskovis gamoyenebiTi geo-
fizikis institutis aspiranturaSi, sadac daiwyo muSaoba Rru-
blebis fizikisa da aqtiuri zemoqmedebis sakiTxebze. am perio-
dSi, 1962 wlamde, mis mier Catarebul iqna gamokvlevebis cikli 
RrubelTa radiolokaciuri Seswavlis dargSi. am wlebSi igi 
monawileobda atomuri iaraRis gamocdebSi (imierpolareTi, 
axali miwa), risTvisac miRebuli hqonda saxelmwifo jildo. 
Catarebuli gamokvlevebi dakavSirebuli iyo gamocdis uzrun-
velyofasTan radiolokaciuri dakvirvebebiT. 

n.bibilaSvilis Semdgomi samecniero da sazogadoebrivi mo-
Rvaweoba ganuyreladaa dakavSirebuli 1961 wels ialbuzis eqs-
pediciis bazaze Seqmnili maRalmTiani geofizikuri institut-
is organizaciasa da CamoyalibebasTan. TiTqmis 20 weli imsaxu-
ra man institutSi da ganvlo gza umcrosi mecnier TanamSrom-
lis Tanamdebobidan samecniero dargSi direqtoris moadgilis 
Tanamdebobamde. 1963 wels man daicva sakandidato disertacia, 
romelSic Seajama gamokvlevebis Sedegebi grova-sawvimari 
Rrublebisa da setyvis warmoqmnis Seswavlis sferoSi. 

misi xelmZRvanelobiT da uSualo monawileobiT pirvelad 
sabWoTa kavSirSi Catarebul iqna Rrublebisa da naleqebis 
sistematuri radiolokaciuri gamokvlevebi, Seswavlil iqna 
RrublebSi wylis fazuri gardaqmnis sakiTxebi, Txevadi da 
myari naleqebis warmoqmnis procesebi, 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 nakadebis struqturis warmodgena, 
zemZlavri Rrublebis warmoqmnis pirobebisa da stabilurobis 
mizezebis dadgena. 
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n.bibilaSvili bunebiT eqsperimentatori fizikosi iyo. mas 
Catarebuli aqvs metad mniSvnelovani laboratoriuli da sa-
vele kvlevebi. misi stiqia iyo gamogonebebi da maTTan da-
kavSirebuli teqnikuri amocanebis gadawyveta. miuxedavad amisa, 
mas Sesrulebuli aqvs mniSvnelovani Teoriuli gamokvlevebic. 
misi xelmZRvanelobiT Catarebuli Teoriuli kvlevebi exeba 
setyvis RrublebSi procesebis modelirebas, maTSi kondensaci-
ur-koagulaciuri procesebis Seswavlas, reagentis nawilakeb-
ze naleqebis xelovnur Canasaxvas. yvela gamokvlevebis sabo-
loo mizani iyo setyvis procesebze xelovnuri zemoqmedebis 
fizikuri safuZvlebis SemuSaveba. 

n.bibilaSvili erT-erTi avtoria setyvis Rrublebze zemoq-
medebis meTodisa da reagentis Setanis teqnikuri saSualebe-
bisa. misi uSualo monawileobiT SemuSavebul iqna setyvis sa-
winaaRmdego specialuri Wurvebi da raketebi, setyvis pro-
cesebis Seswavlis radiolokaciuri meTodebi. am dargSi igi 10 
gamogonebis avtoria. 

mas didi wvlili aqvs Setanili sabWoTa kavSirSi setyvis 
sawinaaRmdego samuSaoebis organizaciaSi. misi monawileobiT 
SemuSavebuli setyvis procesebze zemoqmedebis meTodebi far-
Tod iyo danergili TiTqmis 11 mln heqtar farTobze. isini ga-
moiyeneboda agreTve sazRvargareT: bulgareTSi, ungreTSi, iu-
goslaviasa da argentinaSi. am kvlevis mniSvnelovani Sedegebis 
gaTvaliswinebiT mas mieniWa ssrk saxelmwifo premia (1969). 

1980-1985 wlebSi sicocxlis ukanaknel dRemde n.bibilaSvili 
muSaobda amierkavkasiis hidrometeorologiur samecniero-kv-
leviT institutSi, sadac igi direqtoris moadgilis Tanamde-
bobaze miiwvia akademikosma  givi svaniZem. am periodSi is xel-
mZRvanelobda sevanis tbis auzSi mimdinare naleqTa xelovnuri 
gazrdis samuSaoTa kompleqsur “sevanis” proeqts (1981-1985 ww). 
proeqti Sedgeboda ori damoukidebeli etapisgan: zamTris eqs-
perimenti, romlis dros zemoqmedeba tardeboda mZlavr fena 
da fena-sawvimar RrubelTa sistemebze, aseve orografiuli 
tipis Rrublebze da zafxulis eqsperimenti, roca zemoqmedeba 
sruldeboda konveqciur Rrublebze. orive SemTxvevaSi gamoye-
nebuli iyo makristalizebeli reagenti – iodovani vercxli. 
zamTris eqsperimentSi RrublebSi reagentis Setana xorci-
eldeboda sruliad axali teqnikis – meore Taobis miwispira 
aerozoluri generatorebis avtomatizebuli qselis meSveobiT, 
xolo zafxulis eqsperimentebSi – ori mfrinavi labora-
toriis iak-40-is daxmarebiT. generatorebis qselis SeqmnaSi da 
TviTmfrinavebis specialuri aparaturiT aRWurvaSi didi wvli-
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li Seitana  n.bibilaSvilma. garda amisa, mTian pirobebSi zemo-
qmedebis cdebis Casatareblad da efeqtis Sesafaseblad misi 
xelmZRvanelobiT pirvelad kavkasiaSi Seiqmna sevanis tbis 
auzSi RrubelTa da naleqTa velebis gamzomi meteorolo-
giuri radiolokaciuri gamoTvliTi kompleqsi. igi Sedgeboda 
radiolokaciuri sadgurebis mrl-2-isa da gamomTvlel manqana 
m-1200-is gaerTianebuli sistemidan. im droisaTvis es sistema 
sruliad axal teqnologias warmoadgenda. moxerxda mTian 
pirobebSi naleqTa jamebis gansazRvris  specializebuli po-
ligonis organizeba da sakalibro gazomvebis Catareba. 1985 
wlisTvis damuSavda da dainerga sevanis tbis auzis terito-
riaze drois realur masStabSi naleqTa radiolokaciuri 
gazomvebis meTodika, romelic Semdgom 80-iani wlebis meore 
naxevarSi gamoyenebuli iqna zemoqmedebis fizikuri efeqtis 
dasadgenad. randomizebuli cdebis SefasebaSi n.bibilaSvilma 
CarTo mkvlevarTa ramdenime damoukidebeli jgufi. .hidromete-
orologiur institutSi Sefasebebi Caatares n.begaliSvilma 
(xelmZRvaneli), m.aznaurianma, d.smirnovma da k.airapetianma. 
ukrainis hidrometeorologiur institutSi am Sefasebebs 
axdenda profesori m. buikovi, xolo dnepropetrovskis kvle-
viT centrSi – a.furmani. Sefasebebi Sesrulda aseve moskovis 
gamoyenebiTi geofizikis institutSi o.Sipilovis mier. praqti-
kulad yvela Sefasebam daadastura 5-wliani eqsperimentebis 
dadebiTi efeqtis arseboba 0.90-0.95 albaTobis doneze, rac 
proeqtis Sesrulebis warmatebad SeiZleba CaiTvalos. 

1980-1985 wlebSi n.bibilaSvilma Seasrula, agreTve, aero-
logiuri, Tanamgzavruli, radiolokaciuri, burTpiloturi, 
xelovnuri amrekladi dipolebiT miRebuli gazomvebis Semaja-
mebeli gamokvleva, ris Sedegad damuSavda setyvis mZlavri 
gansakuTrebiT ki superujredovani Rrublebis, empiriul-sta-
tistikuri modelebi. maTi daxmarebiT Seswavlili iqna is Ter-
mo-hidrodinamikuri procesebi da meqanizmebi, romlebic gan-
sazRvraven stacionalur mdgomareobaSi myofi superujre-
dovani setyvis Rrublis arsebobas. es gamokvlevebi n .bibila-
Svilma Seasrula nalCikis maRalmTiani geofizikuri insti-
tutis TanamSromlebTan erTad (i.burcevi, l.fedCenko, g.go-
rali da sxv.). 

n.bibilaSvili 3 monografiisa da 90 Sromis avtoria Rrub-
lebis fizikisa da aqtiur zemoqmedebis dargSi. igi araerTxel 
warmoadgenda sabWoTa mecnierebas sazRvargareT sxvadasxva 
saerTaSoriso konferenciebsa da simpoziumebze. iyo msoflio 
meteorologiuri organizaciis eqsperti, hidrometeorolo-
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giisa da bunebrivi garemos kontrolis saxelmwifo komitetis 
hidrometeorologiur procesebze aqtiuri zemoqmedebis sabWos 
wevri, monawileobas Rebulobda ucxoeTSi saRrublo 
procesebze aqtiuri zemoqmedebis samuSaoebSi. kerZod, espa-
neTSi, safrangeTSi, bulgareTsa da libanSi naleqebis xelo-
vnuri gazrdisaTvis gamiznul proeqtebSi. 

igi iyo kargi aRmzrdeli da maswavlebeli: misi xelmZRva-
nelobiT momzadda da dacul iqna 10 sakandidato disertacia. 
is mondomebiT gadascemda Tavis codnasa da gamocdilebas 
axalgazrdebs. mZime avadmyofobis gamo ar dascalda ukve 
momzadebuli da gaformebuli sadoqtoro disertaciis dacva. 

n.bibilaSvilis samecniero da praqtikuli moRvaweoba aRni-
Snuli iyo mTavrobis jildoebiT – rogorc aRvniSneT 1969w. 
mieniWa ssrk saxelmwifo premia, mravaljer iyo dajildoe-
buli saqarTvelos umaRlesi sabWos prezidiumis sapatio 
sigelebiT, araerTxel iyo ssrk sasoflo-sameurneo miRwevaTa 
gamofenis monawile, sadac gajildovda diplomebiTa da 
medlebiT. n.bibilaSvili samecniero samuSaos uTavsebda sazo-
gadoebriv moRvaweobasac – araerTxel iyo arCeuli q.nalCikis 
raionuli sabWos deputatad. 

n.bibilaSvili, sakavSiro masStabis mecnieri, saerTaSoriso 
donis aRiarebuli specialisti, gamoirCeoda gansakuTrebuli 
sikeTiT da TavmdablobiT, iyo kargi amxanagi da yovelTvis 
mzad iyo aRmoeCina daxmareba da Tanadgoma kolegebisaTvis. mi-
si naTeli xsovna didxans darCeba bevri qveynis geofizikosTa 
farTo wreSi. 
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I.Rrublebisa da saRrublo procesebis Teoriuli modelebi. 
RrublebSi bunebrivi da xelovnuri naleqwarmoqmnis 

maTematikuri modelireba. 
I.Theoretical models of clouds and aloud processes. Mathematical modelling of 

natural and induced precipitation formation in clouds. 

I. Теоретические модели облаков и облачных процессов, Математическое 

моделирование естественного и искусственного осадкообразования в 

облаках 
========================================================= 

hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

uak 551.576 
n.begaliSvili, 
hidrometeorologiis instituti 
v.malbaxovi, 
dasavleT cimbiris regionaluri  
hidrometeorologiis instituti 
 g.robitaSvili, T.robitaSvili 
hidrometeorologiis instituti 

atmosferoSi farTomasStabiani konvergenciis gavlena 

konveqciur RrubelTa gaerTianebaze 

dReisaTvis mravali gamokvlevaa cnobili, romelic eZRvneba 
konveqciuri Rrublebis warmoqmna – ganviTarebis da sinopti-
kuri procesebis urTierTkavSirs [6]. magaliTad, Seswavlilia 
ciklonebis gavlena RrubelTa sistemis evoluciaze. dadge-
nilia, rom didmasStabiani moZraobebi mimdinareobs im ener-
giis xarjze, romelic gamoiyofa RrubelTa sistemebSi naleq-
warmoqmnis procesSi. mravalricxovani dakvirvebebis masalebi 
gviCveneben, rom ciklonebSi warmoqmnili grova Rrublis saS-
ualo zomebi bevrad aRemateba Sidamasiuri Rrublis zomebs, 
xolo maTgan mosuli naleqebis saerTo raodenoba ki daaxloe-
biT erTi rigiT metia, vidre Sidamasiuridan [3]. vfiqrobT, rom 
konveqciuri ujredebis zomebze ZiriTad gavlenas axdens pro-
cesi, romelic dakavSirebulia saSualo da maRal doneebze im 
wylis orTqlis kondensacia – sublimaciasTan, romlis mimwo-
debelia ciklonebisaTvis damaxasiaTebeli konvergenciuli na-
kadebi [5]. eqsperimentuli 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 SeerTeba, 
maSin adgili aqvs gaerTianebuli Rrublis simZlavris mkveTr 
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zrdas da naleqwarmomqmneli procesebis intensifikacias. Rru-
belTa gaerTianebisas, rogorc wesi, konveqciuri ujredebis 
sruli Serwyma ar warmoebs, amitom Rrubeli inarCunebs mra-
valujredovan struqturas, romelic damaxasiaTebelia cik-
lonebisa da frontaluri procesebisTvis. cnobili faqtia, 
rom tropikul ciklonebSi da atmosferuli frontebis 
arsebobisas aRiniSneba grova Rrublis gumbaTis metad swrafi-
feTqebadi 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 siCqareze. 

zemoT xsenebuli movlenebi Teoriulad naklebadaa Seswa-
vlili. aqedan gamomdinare, mocemuli naSromis mizans Seadgens 
maTematikuri modelirebis saSualebiT ganvsazRvroT grova 
Rrublis gaerTianebaze didmasStabiani konvergenciis gavlenis 
Taviseburebani. am amocanis gadasawyvetad gamoyenebulia konve-
qciur RrubelTa 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 horizontalur  u da vertikalur w  

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

,)( kuzvbxu   

,kwbzw         (1) 

sadac )(zv -fonuri nakadis siCqarea, romelic icvleba mxo-

lod simaRlis mixedviT. ku  da kw  konveqciuri moZraobis siC-

qaris Sesabamisi mdgenelebia. amocanis gamartivebis mizniT vu-

SvebT, rom constb  . cxadia (1) gamosaxuleba akmayofilebs uw-
yvetobis gantolebas 

0









z

w

x

u 
.    (2)   

Catarebuli iqna ricxviTi eqsperimentebi b -s sxvadasxva 

mniSvnelobisaTvis, roca 0)( z . aqedan pirveli jgufi iZle-

oda calkeuli Rrublis ganviTarebas, romelic warmoiSveba 
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didmasStabiani konvergenciis zonaSi (
5102 b wm-1 da 

410b wm-1), xolo eqsperimentebis meore jgufi aRwerda igive 
pirobebSi ori Rrublis urTierTqmedebas. mocemul naSromSi 
dasmuli amocanis Sesabamisad dawvrilebiT ganvixilavT meore 
jgufis eqsperimentebis Sedegebs. aRvniSnavT, mxolod, rom  
pirveli jfufis eqsperimentebSi b-s gaTvaliswinebam gamoiwvia 
naleqwarmoqmnis procesebis daCqareba, Rrublis simZlavrisa 
da mosul naleqTa raodenobis gazrda. unda aRiniSnos, rom 
konvergenciis zonaSi warmoqmnili Rrublis wyalSemcveloba 
misi maqsimaluri ganviTarebis momentSi 3-jer da metad aR-
emateba igive momentisaTvis Sidamasiuri Rrublis wyalSemc-
velobas. 

meore jgufis ricxviT eqsperimentebSi konveqciur Rrubel-

Ta warmoSobis inicirebas vawarmoebT 0t  momentSi ara-
mdgradad stratificirebuli atmosferos fenis or sxvadasxva 
wertilSi mZlavri siTburi impulsis CarTviT, romelic 
aRiwereba Semdegi gamosaxulebiT: 

.
)(

1
)(

1
2

0

2

0

2

0

2

0'

0

'








 








 


z

zz

x

xx
TT   (3) 

pirveli impulsisaTvis KT 0'
0 4 , 30 x km da z0=1.5km, xolo 

meoresaTvis KT 0'
0 5 , 90 x km, 5,10 x km. siTburi impulsi (3) 

moqmedebda mxolod im wris SigniT, romlis centria ),( 00 zx  

wertili, xolo radiusi tolia 3 km-is. am wris gareT tem-
peraturis SeSfoTeba nulis tolia. rac 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 maqsimaluri ganviTarebis momentSi 
miaRwia 13 km-s. vinaidan xsenebuli zondireba moxda civi fro-
ntis gavlis momentSi, amitom (1) formulaSi msxvilmasStabiani 

konvergenciis fonuri nakadisaTvis aRebuli iqna 
410b wm-1. 

nax.1 da nax.2-ze mocemulia im eqsperimentebis Sedegebi, rom-

elTaTvis Sesabamisad 0b da 
410b wm-1. orive naxazi Seesa-

bameba RrubelTa maqsimaluri ganviTarebis moments. naxazebze 
msxvili uwyveti wiri warmoadgens jamuri wylianobis izoxazs, 

wvrili uwyveti mrudi aRniSnavs 0w  Sesabamis izoxazs, xo-
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lo wyvetili - 0w  Sesabamis izoxazs. Rrublis periferiul 
nawilSi arsebuli susti daRmavali nakadebi naxazebze gamo-
saxuli ar aris. 

cxrili 1.sof. ruispiris (kaxeTi, setyvasawinaaRmdego 
samsaxuri) 1977 wlis 18 seqtembris 12 saaTis radiozondis 

monacemebi 
simaRle 
dedamiwis 

zedapiridan 

H m 

wneva 

P hpa 

temperatura

KT 0
 

temperaturis 
gradienti 
grad/100m 

fardobiTi 
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 47 
8440 322 235,76 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.1-dan Cans, rom yovel siTbur impulss Seesabameba Tavisi 

Rrubeli. cxadia mZlavri Rrubeli warmoiSveba temperaturis 

sawyisi SeSfoTebis didi mniSvnelobisaTvis  KTo

0' 5 . rogo-

rc vxedavT, am RrubelTa gaerTianeba ar xdeba, vinaidan 
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mZlavri Rrublis konvergenciis are ar emTxveva susti Rru-
blis divergenciis ares [1]. sawyisi impulsebis koordinatebis 
gaTvaliswinebiT vRebulobT, rom RrubelTa centrebs Soris 
manZili 6 km-ia. amitom isini urTierTqmedeben da gansxvavebul 
wnevaTa Zalebis gavleniT iZenen asimetriul saxes (nax.1). 
 

 
nax.1 Sidamasiuri procesebis dros warmoqmnili grova 

Rrublebis sistema maqsimaluri ganviTarebis momentSi. 

 
nax.2 konvergenciul nakadSi warmoqmnili grova Rrubeli, 
maqsimaluri ganviTarebis momentSi. masStabebi naxazze: 
horizontalurad 2 sm – 1.5 km vertikalurad 1.2 sm – 1 km, 

d 1.5 km 
 

im SemTxvevaSi, roca 0b  (nax.2) maqsimaluri ganviTarebis 
momentisaTvis ori Rrublis nacvlad gvaqvs erTi mZlavri 
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Rrubeli. marTalia, am Rrublis SigniT daikvirveba calkeuli 
ujredebi, magram denis wirebis 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 didmasStabiani kon-
vergenciis gaTvaliswinebiT miRebuli Rrublis masStabebi (ho-
rizontaluri da vertikaluri zomebi, nax.2) bevrad aRemateba 

Sidamasiuri warmoSobis Rrublis zomebs (nax.1). roca 0b , 
xvedriTi wylianoba raime momentisaTvis erTi rigiT metia, vi-

dre 0b  SemTxvevaSi igive droisaTvis miRebuli orive Rrub-
lis xvedriT wylianobaTa jami. amrigad gaerTianebis Sedegad 
miRebul RrubelSi konveqciuri moZraobis da naleqwarmoqmnis 
procesis intensivoba mkveTrad izrdeba. 

msgavsi Sedegebi mogvca im ricxviTma eqsperimentebma, rom-

lebisaTvis 0b  da viTvaliswinebT dedamiwis zedapirze tem-
peraturis dReRamur svlas. am SemTxvevaSi mcire simZlavris 
Rrublebi, romlebic warmoiqmnebian 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 modelirebis 

SedegebSi Sesabamisad 0b  da 0b  SemTxvevebisaTvis. [4] 

SromaSi miRebulia, rom roca 0b  daikvirveba oriarusiani 

grova Rrubeli. 0b  SemTxvevaSi ki Rrubeli ikavebs TiTqmis 
mTel trofosferos da oriarusiani Rrublianoba ar war-

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

amgvarad, maTematikurma modelirebam daadastura is Ziri-
Tadi faqtebi, romlebic cnobilia savele-eqspediciuri dakvi-
rvebebidan. kerZod, dadgenili iqna, rom didmasStabiani kon-
vergenciuli nakadebi, 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 urTierTSerwymas, 
romlebic ganlagebuli arian TiTqmis erTi vertikalis sxva-



 17 

dasxva simaRleze, ciklonuri warmoSobis RrubelTa ( b 0) ma-
xasiaTebeli masStabis formirebaSi ZiriTadi roli ekuTvnis 
erTi da igive simaRleze gverdi-gverd mdebare RrubelTa 
SeerTebis process. am SemTxvevaSi RrubelTa daaxloebas xels 
uwyobs didmasStabiani konvergenciuli nakadebi. rogorc 
miRebuli Sedegebidan Cans (nax.2), RrubelTa srul Serwymas 
adgili ara aqvs da amitom SeerTebis Semdeg Rrubeli inarCu-
nebs mravalujredovan struqturas. maSasadame SegviZlia dava-
skvnaT, rom mravalujredovani konveqciuri Rrubeli warmoi-
Sveba calkeuli grova Rrublebis gaerTianebiT. 
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konveqciur RrublebSi bunebrivi da xelovnuri 

naleqwarmoqmnis gamokvleva operatiuli 

Termohidrodinamikuri modelis safuZvelze 

amJamad msoflios mravali qveyana ganicdis mtknari wylis 
naklebobas, romelic sul ufro da ufro izrdeba. aRniSnuli 
deficitis Sevsebis erT-erTi saSualebaa atmosferuli naleqe-
bis xelovnuri gazrda da gadanawileba. am mizniT konveqciur 
Rrublebze daiwyo aqtiuri zemoqmedebis samuSaoebi jer kidev 
gasuli saukunis 60-iani wlebidan. saqarTveloSi aseTi farTo-
masStabiani eqsperimentuli da sacdel-sawarmoo samuSaoebi 
Sesrulda 70-80-ian wlebSi. es saqmianoba mniSvnelovani iyo 
aRmosavleT saqarTvelos im regionebisaTvis, sadac xSiria 
gvalvebi da amis gamo didia wylis deficiti [1]. savele eqs-
perimentebis Catarebam moiTxova konveqciuri Rrublis iseTi 
maTematikuri modelebis Seqmna da ganviTareba, romlebic 
aRwerdnen zemoqmedebis fizikur meqanizmebs da sqemebs. ker-
Zod, damuSavda grova Rrublebze aqtiuri zemoqmedebis ga-
martivebuli erTganzomilebiani modelebi, romelTa gamoyeneba 
SesaZlebeli iyo operatiul praqtikaSi. 

magaliTad, [2]-Si ganxilulia erTganzomilebiani progno-
zuli modeli, mikrofizikis parametrizebuli sqemebiT. mo-
deliT miRebuli Sedegebi Sedarebulia ogura-takaxaSis 
erTganzomilebian [5] da amindis kvlevis da prognozis (Weather 

Research and Forecast Model) samganzomilebian 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-
qleba. modeli gamoiyeneba atmosferos sxvadasxva strati-
fikaciis SemTxvevebisaTvis. 
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winamdebare naSromSi bunebrivi da xelovnuri naleqwar-
moqmnis 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 mdgomareobaSi. Rrublis Termo- da 
hidro- dinamikisaTvis gamoyenebulia [5]-Si ganxiluli modelis 
gantolebebi, xolo naleqis warmoqmnis da gamoyofisTvis 
parametrizebuli sqemebi, romlebic iTvaliswineben Semdeg 
mikrofizikur procesebs: kondensacias, sublimacias, kristali-
zacias, koagulacias  da aorTqlebas. zemoqmedebis aRwe-
risaTvis gamoyenebulia [6]-Si SemoTavazebuli xelovnuri kris-
talizaciis parametrizebuli sqema. 

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

zemoqmedebis imitacia Semdegnairad xdeba: drois raRac 
gansazRvrul momentSi Rrublis gadacivebul nawilSi (-6-:-12

0
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 wvimis 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 

mas T
0
–iT. amiT iqmneba nakadis siCqaris damatebiTi gazrdis 

SesaZlebloba, rac gamoiwvevs Rrublis simZlavris matebas, e.i. 
Rrublis mikrofizikis xelovnuri marTva iwvevs misi dinamikis 

cvlilebas. atmosferos ganurCeviTi wonasworobisas (b) 

aRmavali denis siCqaris da Rrublis simZlavris zrdis 
maqsimumi iTvleba Semdegi gamosaxulebebiT [7]: 

    







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u
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3max  ,                     (1) 
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    ,                      (2) 

sadac -turbulentobis kinematikuri koeficientia, a - Rru-

blis radiusi,  -konveqciis parametri,  -reagentis mier daka-
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vebul V moculobaSi gamoyofili siTbos raodenoba, S-zemoq-

medebis xangrZlivobis Sebrunebuli parametri )(   aS . 

erTjeradi zemoqmedebisas gamoTvlili parametrebis mniSv-

nelobebia Wmax1m/wm da  h600m. maTi sidideebi mcirea, Tu-
mca mravaljeradi zemoqmedebisas Rrublis moculobis naz-
rdma SeiZleba miaRwios ramdenime km-s, xolo masSi konden-
sirebuli wyali uzrunvelyofs damatebiTi naleqebis warmoq-
mnas. 

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

aqtiuri zemoqmedebis ricxviTi eqsperimentebi Catarda atmo-
sferos stratifikaciis aRmweri sami radiozondis monaceme-
bisaTvis: ori realurisa da erTi hipoTeturi profile-
bisaTvis. hipoTeturis SemTxvevaSi temperatura zedapirze 2980 
K–is toli iyo da 10 km-is simaRlemde ecemoda 6.30K-iT Ti-
Toeul km-ze, ris Semdegac ucvleli rCeboda. 

dedamiwis zedapirze siTburi impulsis gadacemis Semdeg 
Seiqmna konveqciuri Rrubeli, romlis simaRle maqsimaluri ga-
nviTarebis momentSi Seadgenda 8.2km-s, xolo misi sicocoxlis 
xangrZlivoba iyo 72wT. bunebrivi ganviTarebis SemTxvevaSi 
Rrublidan gamoiyo 5*105t. naleqi. 

Rrublis ganviTarebis stadiaSi (me-20wT) mis gadacivebul 
areSi (-6-:-120

C) movaxdineT makristalizebeli reagentiT mra-
valjeradi zemoqmedeba (rac eqvivalenturia mag. 5wT-Si 10 
“elbrusis” tipis sazenito Wurvis afeTqebisa). aman Secvala 
Rrublis dinamika, gaizarda misi simaRle da aRmavali denebis 
siCqare. zemoqmedebam dasawyisSi gamoiwvia naleqTa intensi-
vobis Semcireba, xolo Semdeg misi gazrda. moimata Rrublis 
sicocxlis xangrZlivobam da dafiqsirda 5.95*105t naleqis 
gamoyofa, wylis raodenoba gaizarda daaxloebiT 20%-iT. 

naleqTa intensivobis droSi msvlelobisaTvis daikvir-
veboda ramdenime maqsimumi. es axasiaTebs, rogorc bunebriv, 
aseve xelovnur naleqwarmomqmnel procesebs. 

rac Seexeba atmosferos realur stratifikacias, pirveli 
iyo ruispiris (kaxeTi, 1977w.) zondi. dakvirvebul Rrubels ma-
qsimaluri ganviTarebis momentSi hqonda 13km simaRle, 3-km-iani 
radiusi, xolo maqsimaluri radiolokaciuri amrekvladoba 
dafiqsirda 9km simaRleze. modelurma gamoTvlebma aCvena, rom 
ganviTarebis umaRles stadias Rrubeli aRwevda 55wT-ze da 
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misi simaRle Seadgenda 13.2km-s, maqsimaluri wylianoba 6.3g/kg 
aRiniSna 8.8 km-ze da mosuli wvimis raodenoba iyo 8.5*105t. 

me-40wT-ze gadacivebul nawilSi(-6-:-100
C) movaxdineT 6- je-

radi zemoqmedebis imitacia, ris Sedegadac Wmax da  h-s mni-
Svnelobebi Sesabamisad 1.8m/wm da 1.3km aRmoCnda. nax.1-ze mo-
cemulia aRmavali denis siCqaris grafikebi bunebrivi ganvi-
Tarebis da zemoqmedebis SemTxvevebSi, drois sxvadasxva mo-
mentisaTvis. nax. 2-ze mocemulia naleqis intensivobis droSi 
cvlileba ganxiluli orive SemTxvevisaTvis. 

 
nax.1 nakadis aRmavali denis siCqaris ganawileba simaRlis 

mixedviT drois sxvadasxva momentebSi (X-zemoqmedebis Semdeg) 
 

 
 
nax.2 naleqebis intensivobis cvlileba droSi (X-

zemoqmedebis SemTxvevaSi) 
 
meore zondis (TeTriwyaro, 1974w.) pirobebSi Rrublis 

bunebrivi ganviTarebis simaRle iyo 12.6km, daikvirveboda 
Zlieri naleqi. modelirebiT miRebulma Rrublis simaRlem 
miaRwia 13km-s. maqsimaluri wylianobis simaRlem Seadgina 8km. 
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mosuli naleqebis raodenoba iyo 3.2*105t. zemoqmedebis Sedegad 
mosuli naleqebis raodenoba gaizarda 22%-iT. 

zemoqmedebis Sedegad dinamikas da wvimis intensivobis dro-
Si cvlilebas erTnairi saxe aqvs: sawyis momentSi xdeba na-
leqis intensivobis Semcireba bunebrivTan SedarebiT. am mov-
lenis axsna fizikurad Semdegnairad aris SesaZlebeli: makri-
stalizebeli reagentiT zemoqmedebisas xdeba damatebiTi 
siTburi energiis gamoyofa, ris Sedegad izrdeba aRmavali de-
nis siCqare. es iwvevs naleqTaA wylis Rrublis zeda nawilSi 
gadatanas da Rrublidan mosuli naleqebis intensivobis 
Semcirebas. intensivobis droSi cvlilebas aqvs impulsuri 
xasiaTi, Tumca mainc SeimCneva ori maqsimumi, romlebic 
zemoqmedebis SemTxvevaSi droSi wanacvlebuli aRmoCnda. 

sxvadasxva simZlavris Rrubelze zemoqmedebis imitaciam 
aCvena, rom sust RrubelSi naleqis fardobiTi namati didia. 
Tumca ufro xelsayrelia zemoqmedebis Catareba mZlavr kon-
veqciur Rrubelze. 

eqsperimentebiT dadginda, rom yoveli RrublisaTvis arse-
bobs reagentis eqstremaluri raodenoba, romlisTvisac zemoq-
medebiT miRebuli damatebiTi naleqis raodenoba maqsimaluria. 
reagentis raodenoba damokidebulia Rrublis simZlavreze da 
misi ganviTarebis dinamikaze. naleqebis gazrdisaTvis saWiroa 
zemoqmedebis warmoeba Rrublis ganviTarebis stadiaSi. reagen-
tis Setana unda moxdes Rrublis gadacivebul nawilSi -6-:-100

C 

temperaturul areSi, xolo zemoqmedebis 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 551.576 
konveqciur RrublebSi bunebrivi da xelovnuri naleqwarmoqmnis 

gamokvleva operatiuli Termohidrodinamikuri modelis safuZvelze 
/n.begaliSvili, g.robitaSvili, m.tatiSvili T.robitaSvili/. hmi-s 
SromaTa krebuli. –2009.-t.114 –gv.19-25. qarT.; rez. qarT., ingl., rus.  
konveqciuri Rrublis erTganzomilebiani operatiuli hidrodinami-
kuri modeliT Sesrulebulia bunebrivi da xelovnuri naleqwarmoq-
mnis gamokvleva ori realuri da erTi hipoTeturi radiozondis mona-
cemebis saSualebiT. mikrofizikuri procesebi modelSi warmodgeni-
lia parametrizebuli saxiT. zemoqmedebis modelireba ganxorcielda 
makristalizebeli reagentis SetaniT Rrublis ganviTarebis sxvada-
sxva stadiaze. dadginda, rom yoveli RrublisaTvis arsebobs misi ga-
nviTarebis gansazRvruli momenti da reagentis optimaluri raode-
noba, romlis RrubelSi SetaniT naleqebis damatebiTi raodenoba ma-
qsimaluria. reagentis es raodenoba damokidebulia Rrublis maqsi-
malur simZlavreze da dinamikis Taviseburebebze. zemoqmedebis Se-
degad icvleba Rrublis mikrofizika, rac iwvevs dinamikis inten-
sifikacias. aseT pirobebSi izrdeba Rrublis sicocoxlis xangrZli-
voba, misi simZlavre da mosuli naleqebis 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.Robitashvili/.Transactions of the Institute of Hydrometeorology. 2009. –

v.114,-p.19-25.-Georg.-.Summ. Georg., Ing., Russ. 

Natural and artificial precipitation formation processes have been investigated using 

one-dimensional operational hydrodynamical model of convective cloud applying two real 

and one hypothetic radiosonde data. Microphysical 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 the definite 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 changes 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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УДК 551.576 

Исследование естественного и искусственного осадкообразования в конвекти-

вных облаках на основе оперативной термогидродинамической модели. /Н.А. Бе-

галишвили, Г.А.Робиташвили,  М.Р.Татишвили, Т.Г.Робиташвили/ сб. Трудов Инсти-

тута гидрометеорологии АН Грузии. –2009.-т.114-  с.19-25 -Груз.  рез.  Груз., Анг., 

Русск., 

С помощью одномерной оперативной термогидродинамической модели конвекти-

вного облака выполнено исследование естественного и искусственного осадко-

образования, используя данные двух реальных и одного гипотетического радио-

зондов. Микрофизические процессы в модели представлены в параметризованном 

виде. Моделирование воздействия проведено на разных стадиях развития облака 

имитацией вноса кристаллизующего реагента. Установлено, что для каждого случая 

существует определенный момент в развитии облака и оптимальное количество 

реагента, когда дополнительное увеличение осадков является максимальным. Это 

количество реагента зависит от особенностей динамики развития и максимальной 

мощности облака. В результате воздействия изменяется микрофизика облака, что 

вызывало интенсификацию его динамики. В этих условиях увеличиваются 

продолжительность существования облака и количество выпавших осадков. 
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hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

 

g.gelaZe, g. robitaSvili,  

   hidrometeorologiis instituti 
       mdinaraZe j., sxirtlaZe n. 
Tsu gamoyenebiTi maTematikis instituti 
uak 551.51 

fena Rrublis modelireba Termuli "kunZulis” mudmivi 

gaTbobisas 

Cvens ganyofilebaSi rigi wlebis ganmavlobaSi vmuSa- obdiT 
konveqciuri Rrublebis maTematikur modelirebaze. magram 
aranakleb aqtualuria fena Rrublebis da nislis Seswavla 
atmosferos  mezomasStaburi sasazRvro fenis (amsf) fonze, 
rac ganpirobebulia rigi iseTi problemebiT, rogoricaa 
amindis lokaluri prognozi, garemos dabinZureba, xelovnuri 
zemoqmedeba calkeul mezoprocesebze da a. S. 

amocanis dasma da amoxsnis meTodi. ganvixiloT 2-ganzomi-
lebiani (x,z sibrtyeSi) amsf, romelic moTavsebulia Termulad 
araerTgvarovan qvefenilze. am procesis aRmwer gantolebaTa 
sistemis gamoyvanisas gamoyenebulia busineskis gamartiveba, 
hidrostatikuri miaxloeba, ugulebelyofilia  koriolisis 
Zala, daSvebulia turbulentobis koeficientebis mudmivoba.  

amrigad, gantolebaTa sawyis sistemas aqvs Semdegi saxe 
(Гутман Л. Н. 1969):  

         du

dt x
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sadac u, w aris haeris siCqaris mdgenelebi,   , , q - wnevis 
analogi, potencialuri temperaturisa da xvedriTi sinotivis 
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nazrdi, “gadaxra” maTi fonuri mniSvnelobebidan, m - xvedriTi 

wylianoba,  , S - flotaciisa da atmosferos stratifikaciis 

koeficientebi,  q -fonuri xvedriTi sinotivis vertikaluri 

gradienti,   - wylis orTqlis kondensaciis siCqare, L - 

kondensaciis faruli siTbo, c p  - haeris kuTri siTbotevadoba 

mudmivi wnevis dros,  ,  - turbulentobis koeficientebi. 

sinotivis velebis (xvedriTi sinotive da wylianoba) 
prognozis amocanebis amoxsnisas gvixdeba rigi siZneleebis 
gadalaxva, romelTa Soris erT-erTi mniSvnelovania wylis 

orTqlis kondensaciis siCqaris   gaTvaliswineba, romelic 
Sedis (4)-(6)-Si. najeri wylis orTqlis aris (Rrubeli) 

sazRvarze   funqcia ganicdis wyvetas (Rrubels gareT  =0). 
amitom Rrublis sazRvris gansazRvrisas daSvebuli mcire 
uzustobamac ki SeiZleba gamoiwvios didi cdomileba siTbosa 
da tenianobis balansSi, aramdgradoba ricxviT eqsperimente-
bSi. mocemul naSromSi am winaaRmdegobis gadalaxvisaTvis ga-
moyenebul iqna meTodi (Амиров А. Д., 1971),  romlis mixedviTac 

axali, A da B cvladebis SemoyvaniT   gamoiricxeba (4), (6) 
da (5),(6) -dan: 

dA

dt
Sw A   ,                                                                          (7) 

dB

dt
w Bq    ,

                                                                       (8) 
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, ,  

aq qs  - najeri orTqlis xvedriTi sinotivea. 

(Амиров А. Д., 1971)-is safuZvelze cnobili A da B-s 

saSualebiT ganisazRvreba , q , m . 
CamovayaliboT sawyisi da sasazRvro pirobebi: 
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sadac X,  Z  amsf-is sazRvrebia, xolo F (x,t) - qvefenilis 
temperatura. 

amrigad, Termulad araerTgvarovan qvefenilis mqone amsf-
is organzomilebiani, arastacionaruli amocana wylis fazuri 
gardaqmnis gaTvaliswinebiT dayvanil iqna (1)-(3), (7), (8) 
sistemis amoxsnaze [0:X, 0:Z] areSi (9) sasazRvro da sawyisi 
pirobebis gaTvaliswinebiT. 

amocana amoxsnil iqna ricxviTi meTodiT cxadi sasrul-
sxvaobiani sqemis saSualebiT, romelsac aqvs I  rigis sizuste 
drois mixedviT da II rigis sizuste koordinatis mixedviT. 

mogvyavs im fizikuri konstantebisa da parametrebis 
mniSvnelobebi, romelnic ar icvlebodnen sxvadasxva ricxvi- 

Ti eqsperimentebis SemTxvevaSi:  =0.033 m2/(wm  grad), L=600kal/g, 

c p =0.24 kal/(g  grad),  =104
 m2/wm,  =10  m2/wm,  X=80km ,  Z=2km , f 

= 0.98 S=0.005grad/m, 
amocanis amoxsnis rezultatebi. amoxsnil iqna amsf-is 

amocana Termuli “kunZulis” mudmivi gaTbobis SemTxvevaSi, ris 
Sedegadac miRebul iqna qaris siCqaris, potenciuri 
temperaturis, wnevis, xvedriTi wylianobisa da tenianobis 
velebis sivrcul-droiTi ganawileba. ZiriTadi aqcenti mainc 
gakeTda warmoqmnil fena Rrublis ganxilvaze. 

I varianti: fardobiTi tenianoba f = 0.98 (“notio” modeli);  
II  varianti: f =0, (“mSrali”, sakontrolo  modeli). 
orive SemTxvevaSi atmosferos stratifikacia S=0.005grad/m, 

xolo qvefenilis temperatura 

F x t

x km km x km

km x km km x km

km x km

( , )

, ,

,

,



   

  











0 0 28 52 80

5 28 32 48 52

10 32 48





 

nax. 1, 2 mocemulia q , m da u , w,  (I varianti), xolo nax. 3 

- u , w ,  (II  varianti) izoxazebi, roca t=2sT. radgan suraTi 
RerZulad simetriulia, amitom mocemulia saTvleli aris 
mxolod naxevari. 
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nax. 1. m da  q -s izoxazebi (varianti #1; qvefenilis 
daStrixuli nawili - siTburi “kunZuli”). 

 
 

nax. 2.  u , w,  -s izoxazebi (varianti #1). 

 
nax. 3. u , w,  -s izoxazebi (varianti #2). 
 

fena Rrublis Casaxva iwyeba t=66 wT. siTburi “kunZulis” 
Tavze warmoqmnili Rrublis horizontaluri zoma ar aRe-
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 maqsimaluri 
xvedriTi wylianoba mmax=0.21 g/kg, xolo maqsimaluri wylia-
nobis done z (mmax)=1000m, rac karg TanxvedraSia meteorolo-
giur monacemebTan (Матвеев Л. Т., 1976; Воронцов П. А., 1960). roca 

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

maqsimaluri xvedriTi tenianobis done z(qmax) daax-loebiT 
emTxveva maqsimaluri aRmavali denebis dones z(wmax) im dros, 
rodesac maqsimaluri xvedriTi wylianobis done z(vmax)    gaci-
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 kondensaciis doneze, fardobiT 
tenianobaze, atmosferos stratifikaciasa da rig sxva faq-
torebze da, meorec, Rrublis gaCenasTan erTad amsf-is zeda 
nawilSi, sadac formirdeba igi, xvedriTi tenianoba mcirdeba 
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kondensaciis gamo, rac iwvevs xvedriTi wylianobis gazrdas 
(Воронцов П. А., 1960).  

gansaxilveli SemTxvevebis Sedarebidan (mxedvelobaSi gva-
qvs Termohidrodinamikuri velebi) Cans, rom wylis fazuri ga-
dasvlebis dawyebidanve isini mkveTrad gansxvavdebian erTma-
neTisagan. es gamowveulia imiT, rom “notio” modelis SemTxve-
vaSi “mSrali” modelisagan gansxvavebiT adgili aqvs kondensa-
ciis faruli siTbos gamoyofas, ris gamoc “notio” modelis 

Termohidrodinamikuri velebi u,w, ,  gacilebiT intensiuria. 

ganvixiloT temperaturis veli. nulovani izoTermis zemoT 
gvaqvs uaryofiTi temperatura, romelic gamowveulia aRmavali 
haeris adiabaturi gaciebiT. orive SemTxvevaSi nulovani izo-
Termis done izrdeba drois ganmavlobaSi, magram kondensaciis 
faruli siTbos gamoyofis gamo “notio” modelSi nulovani 
izoTermis “vertikaluri siCqare” metia, vidre “mSral” mode-
lSi (2 saaTis ganmavlobaSi #¹1 variantSi is 200 m-iT maRlaa, 
vidre #2-Si). 
    ganvixiloT siCqareTa veli. saTvleli aris qveda nawilSi 
orive SemTxvevaSi gvaqvs haeris Sedineba, zeda nawilSi ki - 
kompensaciuri gamodineba. kondensaciis faruli siTbos gamo-
yofas SesamCnevi gavlena aqvs amsf-is dinamikaze: haeris Sedi-
nebis are 200 m-is simaRlemde vrceldeba orive SemTxvevaSi im 
dros, rodesac misi horizontaluri manZili centridan 4 km-iT 
naklebia “notio” modelSi “mSralTan” SedarebiT; ¹#1 
variantSi Sedinebis maqsimaluri siCqare 20% - iT metia, vidre 
¹#2-Si. rac Seexeba gamodinebis maqsimalur siCqareebs, isini 
didad ar gansxvavdebian erTmaneTisagan. 
   siTburi “kunZulis” Tavze gvaqvs aRmavali denebi, mis gareT 
ki daRmavali. wylis orTqlis fazuri gadasvlebis gamo 
“notio” modelSi ”mSralTan” SedarebiT mkveTradaa gazrdili 
aRmavali da daRmavali denebis maqsimaluri siCqare (100 % da 
20 % -iT, Sesabamisad); aseve gazrdilia z(wmax); maqsimaluri 
daRmavali denebis ubani gadaadgilebulia amsf-is zeviT da 
centrisaken (Sesabamisad, aRmavali denebis ubani viwrovdeba); 
SeimCneva w-s mkveTri zrda saTvleli aris zeda sazRvris 
centrSi, riTic garkveulwilad aixsneba kondensaciis faruli 
siTbos umniSvnelo gavlena haeris gamodinebis siCqareze amsf-
is zeda nawilSi. 

ricxviTi eqsperimentebis rezultatebi Sedarebuli gvaqvs 
realuri amsf-isa da mis fonze warmoqmnili  Rrublebis 
Termohidrodinamikur velebTan, ris safuZvelzec SeiZleba 
davaskvnaT, rom Cvens mier miRebuli rezultatebi Tvisebrivad 
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damakmayofileblad aRwers gansaxilvel process. avtorebi 
SemdgomSic apireben winamdebare modelis srulyofas rigi 
fizikuri mxareebis gaTvaliswinebiT (mikrofizika, qvefenilis 
temperaturis Teoriuli gansazRvra da a. S.) 
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uak 551.5 
fena Rrublis modelireba Termuli "kunZulis” mudmivi gaTbobisas. 
/g.gelaZe, g. robitaSvili, j.mdinaraZe, n.sxirtlaZe/. hmi-s SromaTa 
krebuli. –2009.-t.114 –gv.26-32. qarT.; rez. qarT., ingl., rus.  
organzomilebiani arastacionaluri mezomasStaburi sasazRvro fenis 
fonze ricxviTi meTodebis saSualebiT modelirebulia fena Rrubeli 
siTburi “kunZuli” mudmivi gaTbobisas. miRebulia Termohidrodinami-
kuri da notio velebis sivrcul-droiTi ganawileba. ricxviTi gaT-
vlebis Sedegebi Tvisebrivad damakmayofileblad aRweren gansaxil-
vel process. 
 

UDC 551.51 

The simulation of an stratus cloud over a thermal  “island” at its constant heating. 

/Geladze G., Robitashvili G., Mdinaradze J., Skhirtladze N./ Transactions of  the Institute of 

Hydrometeorology. 2009. –V.114.-p.26 32.-  Georg.; Samm. Georg., Eng., Russ. 

The stratus cloud on  background of  twodimensional nonstationary mesoscale boundary 

layer of atmosphere at constant heating of thermal “island” was simulated numerically. An 

space-time distribution of thermohydrodynamical and humidity fields was obtained. The 

results of the numerical accountss quantitatively satisfactorily describe consider process. 

 

УДК 551.51 

Моделирование слоистого облака над тепловым “островом“ при ее постоянном 

нагреве.  /Геладзе Г. Ш., Робиташвили Г. А., Мдинарадзе Дж. А., Схиртладзе Н. М. / 

Сб. Трудов Института гидрометеорологии Грузии. –2009. –т.114.-с.26-32.- Груз.; рез. 

Груз.; Анг.; Русск. 

На фоне двухмерного нестационарного мезомасштабного пограничного слоя 

атмосферы численно смоделировано слоистое облако при постоянном нагреве  

теплового “острова“. Получено пространственно-временное распределение 

термогидродинамических и влажностных полей. Результаты численных расчетов 

качественно удовлетворительно описывают рассматриваемый процесс. 
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n.begaliSvili, g.robitaSvili,  
n. kapanaZe, m.tatiSvili  
   hidrometeorologiis instituti 
uak.551.576K 
konveqciuri Rrublis margi qmedebis koeficientis Sefaseba 

Termodinamikuri modelis gamoyenebiT 

konveqciuri Rrublis Casaxva-ganviTareba da masSi naleqe-
bis warmoqmna sxvadasxva masStabebis mqone mikro - da makro-
fizikuri faqtorebiT ganpirobebul rTul process warmoad-
gens, rac aZnelebs Rrublis maTematikur modelebSi maT erT-
droul gaTvaliswinebas. amitom, mocemul naSromSi dasmuli 
amocanis gamartivebisaTvis konveqciuri Rrublis formirebaSi 
monawile mxolod makrofizikur procesebs ganvixilavT. ker-
Zod, Sidamasiuri warmoSobis grova Rrublis ganviTarebisa-
Tvis wylis orTqlis maragTan erTad saWiroa atmosferos ara-
mdgradi stratifikaciis Sedegad aRZruli aRmavali nakadebis 
gaTvaliswinebac. 

cnobilia, rom grova RrubelSi aRmavali denebis siCqare 
simaRlis mixedviT izrdeba, aRwevs Tavis maqsimalur mniSvne-
lobas, xolo Semdeg mcirdeba nulamde, rac imaze miuTiTebs, 
rom Rrublis qveda nawilSi adgili aqvs haeris nakadebis ko-
nvergencias, xolo zeda nawilSi - divergencias. Rrublis kon-
vergeciis areSi, kerZod, fuZidan da gverdiTi zedapiridan Se-
suli wylis orTqli ZiriTadad ixarjeba atmosferos gajere-
baze, kondensaciis doneze wveTebis warmoqmnaze da maT Semd-
gom zrdaze. piriqiT divergeciis aris gaujerebel atmosfero-
Si gadasvlisas wylis wveTebi da yinulis kristalebi orTql-
debian, rac zrdis tenianobas am areSi. saRrublo haeris yove-
li Semdgomi nakadis Semosvlisas SedarebiT mcire zomis wve-
Tebi orTqldeba, rac Rrublis ganviTarebis impulsur xasiaTs 
ganapirobebs. 

divergenciis zonaSi xdeba wvrili wveTebis gatana garemom-
cvel sivrceSi, sadac wveTebis nawili orTqldeba, nawili rCe-
ba da kristalizaciis Semdeg warmoqmnis e.w. grdemls, rome-
lic zrdis Rrublis zedapiris farTobs da Sesabamisad Rrub-
lis zedapiridan aorTqlebuli wylis masas. Tumca unda aRini-
Snos, rom aorTqlebis siCqare naleqis nawilakebis radiusis 
ukuproporciulia da naleqebis gamoyofis procesSi igi mcire 
sididea, radgan ZiriTadad wvrili  wveTebi orTqldeba. 
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Rrublis naleqwarmomqmneli efeqturobis, anu misi mqk-s ga-
nsazRvra RrubelTa fizikaSi erT-erT aqtualur amocanas war-
moadgens. am sididis Teoriuli meTodebiT Sefaseba moiTxovs 
RrubelSi mimdinare rTuli mezo - da mikrofizikuri procese-
bis erTdroul ganxilvas, xolo misi eqsperimentuli dadgena 
dakavSirebulia haeris nakadebisa da tenSemcvelobis gazomve-
bTan konveqciiT moculi Tavisufali atmosferos sakmaod did 
areSi, agreTve naleqebis gazomvasTan dedamiwis zedapirze. as-
eTi kompleqsuri gamokvlevebis Catarebis didi siZneleebis ga-
mo aRniSnuli sakiTxi jer kidev Sorsaa saboloo gadaWrisa-
gan, Tumca garkveuli Sefasebebi am mimarTulebiT ukve Sesru-
lebulia. kerZod, sxvadasxva avtorebis [1,2,5] mier miRebuli Se-
degebis mixedviT Rrublis naleqwarmomqmneli efeqturoba 
sxvadasxva sinoptikuri procesebis dros 10 - 50%-is farg-
lebSi icvleba. 

winamdebare naSromSi dasmuli amocanis mizans Seadgens 
Termodinamikuri modelis gamoyenebiT ganvsazRvroT konveqci-
uri Rrublis mqk, anu rac igivea, SevafasoT Tu RrubelSi Se-
suli Awylis ra nawili gamoiyofa naleqis saxiT.  

RrubelSi Sesuli wylis orTqlis raodenobis gamosaTvle-
lad saWiroa aerologiuri zondirebis saSualebiT ganvsazR-
vroT aRmavali denis siCqare, rogorc koordinatebisa da 
drois funqcia da aseve mocemul areSi tenianobis ganawileba 
simaRlis mixedviT. 

cnobilia, rom konveqciuri Rrublis gamartivebuli, RerZ-

ulad simetriuli modelisaTvis, rodesac =->0, vertika-
luri turbulentobis ugulebelyofis SemTxvevaSi aRmavali 
nakadis siCqaris warmodgena SesaZlebelia Semdegi saxiT [4]: 

   ,-exp 2

1rzw
m

m

Z

W               (1) 

sadac Wm–vertikaluri siCqaris maqsimaluri sididea Z=Zm 

doneze, -empiruli koeficientia, r da z - Sesabamisad radi-
aluri da vertikaluri koordinatebia. 
    maSin uwyvetobis gantoleba  
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saSualebas gvaZlevs gamovTvaloT radialuri siCqare. radgan 
wylis orTqlis umetesi nawili Tavmoyrilia atmosferos 

qveda fenaSi (Zm6km), SegviZlia davuSvaT, rom haeris simkvrive 

=const, ris Semdegadac vRebulobT: 
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roca r, 
2

1re


0 da pirobiTad Rrublis sazRvrad viRebT im 
izozedapirs, sadac aRmavali denis siCqare w=1mm/wm. 

rogorc zemoT iyo aRniSnuli, grova Rrublis kveba 

warmoebs rogorc fuZidan, ise gverdiTi zedapiridan zk  z zm  
areSi, sadac zk–kondensaciis donis simaRlea. R radiusian 
wriuli cilindris formis RrubelSi Sesuli wylis orTqlis 
raodenoba SeiZleba gamoTvlil iqnas Semdegi formuliT; 
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sadac q(z) xvedriTi tenianobaa (g/g). Tu ganvixilavT Rrublis 

erTeulovani farTobis svets da CavTvliT, rom misTvis u0, 
xolo aerologiuri diagramidan ganvsazRvravT w(z), maSin (4) 
formuliT SesaZlebelia SevafasoT Rrublis erTeulovan 
farTSi Sesuli wylis orTqlis raodenoba. imave miznebs 
emsaxureba [1-4]-Si mocemuli Q–s gamosaTvleli formula: 
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sadac - temperaturis vertikaluri gradientia, n-notio adia-

baturi gradienti, 


q  xvedriTi tenianobis saSualo mniSvne-

loba doneTa 0-zm-zm SualedSi, pk – pm ki zk - zm. doneebs Soris 
wnevaTa sxvaoba (n/m2),  xolo [1,2,4] Sromebis mixedviT  
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    (5) gamosaxulebiT kargad aRiwereba Sidamasiuri proce-
sebis dros konveqciaSi CarTuli wylis orTqlis raodenoba. 

Tu mocemul formulaSi gaviTvaliswinebT  da p-s droSi 
cvlilebas, maSin misi gamoyeneba SesaZlebeli iqneba fron-
taluri procesebis SemTxvevaSic. 

Rrublis margi qmedebis koeficientis gamoTvlisaTvis sa-
Wiroa ganisazRvros erTeulovan farTobze mosuli naleqebis 
raodenoba. konveqciuri naleqebis lokaluri xasiaTis gamo, ma-
Ti dadgena meteorologiuri sadgurebis monacemTa safuZ-
velze TiTqmis SeuZlebelia. aqedan gamomdinare grova Rrub-
lidan mosuli naleqebis raodenobis gansazRvra unda moxdes 
gaxSirebuli naleqmzomi qseliT dafarul specialurad gamo-
yofil poligonze. msgavsi qseliT miRebuli naleqebis gaana-
lizebis safuZvelze nalCikis maRalmTian geofizikur insti-
tutSi Catarebul samuSaoTa Sedegad dadginda kavSiri 
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Rrublis erTeulovan farTobSi Sesuli wylis raodenobasa 
da erTeulovan farTobze mosul naleqebs Soris [1, 2]. kerZod, 
miRebuli iqna, rom  

  83.0
1Q522.0=Qn ,   (7) 

saidanac margi qmedebis koeficientisTvis vRebulobT:  

  %10017.0
1

522,0 Q ,   (8) 

sadac Q1 gamoiTvleba (5) da (6) formulebiT. 
garda amisa, Rrublis mqk-s gansazRvra SesaZlebelia 

naleqTa raodenobis saprognozo meTodis gamoyenebiT [6], 
romelSic ganxiluli sqemisagan gansxvavebiT gaTvaliswine-
bulia rogorc sinoptikuri procesebis Tavisebureba, aseve 
dinamikuri da turbulenturi Sereva. am SemTxvevaSi RrubelSi 
kondensirebuli wylis raodenobis dasadgenad isev SeiZleba 
gamoviyenoT Termodinamikuri kanonebi (5), xolo mosul nale-
qTa raodenobis gamosaTvlelad – aerologiuri diagramis 
daxmarebiT Sedgenili moklevadiani prognozis monacemebi. 

imisaTvis, rom Segvemowmebina Termodinamikuri modeliT da 
moklevadiani prognoziT miRebuli mqk-is mniSvnelobebi mis 
SesaZlo maqsimalur mniSvnelobasTan SedarebiT, gamoTvlili 
iqna es maqsimaluri mniSvneloba, risTvisac Rrubeli ganxi-
luli iqna rogorc siTburi Zrava, sadac gamaTboblis rols 
asrulebs RrubelSi mimdinare procesebi. maSin Rrublis 
rogorc gamaTboblis temperatura tolia aRmavali nakadis 
temperaturis sawyisi mniSvnelobisa, xolo macivris tempera-
tura ki ganisazRvreba daRmavali haeris temperaturiT, e.i. 

  % 100

o
T

T
o

T
 .   (9) 

sadac oT  konveqciuri aramdgradi fenis qveda sazRvris abso-

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

aRmosavleT saqarTvelos teritoriaze ganviTarebuli 
mZlavri konveqciuri RrublebisaTvis SerCeuli iqna 10 aero-
logiuri zondis monacemebi da ganxiluli samive meTodiT 
ganisazRvra mqk-is mniSvnelobebi, romlebic mocemulia cxr.1-
Si. cxrilidan Cans, rom yvela ganxilul SemTxvevaSi srul-

deba piroba maqs.>Td da maqs.>pr, fardobiTi sxvaoba maqs da 

Td-s Soris icvleba 4-35%-is farglebSi da saSualod igi 17 

%-s Seadgens, xolo maqs. da pr-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-sawvimar RrubelSi mikrofizikuri procesebis daCqareba 
mizanSewonilia manam, sanam Rrubeli gadava stacionalur 
mdgomareobaSi. Rrublis ganviTarebis procesSi masze 
makristalizebeli nivTierebiT aqtiuri zemoqmedebis dros 
gamoyofili siTburi energiis xarjze gaizrdeba Rrublis ver-
tikaluri simZlavre da moculoba da Sesabamisad masSi kon-
densirebuli wylis raodenoba, rac xels Seuwyobs Rrublis 
mqk-is maqsimalur mniSvnelobasTan miaxloebas. amasTan erTad 
naleqis gamoyofis procesis daCqareba gamoiwvevs Rrublis 
periferiuli nawilidan aorTqlebuli wylis raodenobis 
Semcirebas da Sesabamisad, Rrublis mqk-is damatebiT gazrdas. 
 

cxrili 1.Sidamasiuri Rrublis mqk-is gamoTvlili mniSvne-
lobebi 

# 
zondirebis 

punqti 
zondirebis 

TariRi 

Mmqk % 

 
Termod. 

 
progn. 

 
maqs. 

1. Tbilisi 25.07.1996 32.0 17.0 33.2 
2. TeTriwyaro 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 32.4 
7. ruispiri 18.09.1977 24.0 28.2 31.1 
8. ruispiri 23.05.1979 24.5 26.5 33.4 
9. ruispiri 24.06.1979 25.0 28.8 35.5 
10. ruispiri 5.09.1979 26.0 27.0 35.7 
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uak.551.576  
konveqciuri Rrublis margi qmedebis koeficientis Sefaseba Ter-
modinamikuri modelis gamoyenebiT./n. begaliSvili, g. robitaSvili, n. 
kapanaZe, m.tatiSvili/. hmi-s SromaTa krebuli. –2009 .-t.114,-gv.33-38. –
qarT.; rez. qarT.; ing.; rus. 
empiriuli Termodinamikuri modelis gamoyenebiT gansazRvrulia 
aRmosavleT saqarTvelos teritoriaze ganviTarebuli konveqciuri 
Rrublebis mqk. miRebuli mniSvnelobebis dasazusteblad igive koe-
ficienti gamoTvlilia naleqTa moklevadiani prognozis meTodikis 
safuZvelze. mqk-is orive meTodiT miRebul mniSvnelobaTa Sesada-
reblad mis maqsimalur sididesTan radiozondirebis masalebis gamo-
yenebiT gamoTvlili iqna mqk-is maqsimaluri mniSvnelobebi. sxvadasxva 
meTodiT gamoTvlili mqk mniSvnelobebi icvleba 17-dan 36%-mde da 
saSualod Seadgens daaxloebiT 30%.  

 

UDC 551.576   

Assessment of convective cloud efficiency using the thermodynamic model. 

/N.Begalishvili, G.Robitashvili, N.Kapanadze, M.Tatishvili/. Transactions of the Georgian 

Institute of Hydrometeorology. 2009. –V.114.-p.33-38.-  Georg.; Samm. Georg., Eng., Russ. 

The efficiency of convective clouds developing over the territory of Eastern Georgia is 

determined using an empirical thermodynamic model. To verify the obtained results the 

same value is calculated on the basis of precipitation short-range forecast method, and to 

compare both these results with maximum possible values the maximum efficiency has been 

defined applying air-sounding data. The values of efficiency calculated by different methods 

vary between 17 and 36% making about 30% on the average. 
 

УДК 551. 576.  

Оценка коэффициента полезного действия конвективного облака с помощью 

термодинамической модели. /Н.А.Бегалишвили, Г.А.Робиташвили, Н.И.Капанадзе, 

М.Р.Татишвили/. Сб. Трудов Института гидрометеорологии Грузии. –2009. –т.114.-

с.33-38 .- Груз.; рез. Груз.; Анг.; Русск. 

С помощью эмпирической термодинамической модели определен к.п.д конвективных 

облаков, развивающихся на территории Восточной Грузии. Для уточнения 

полученных значений к.п.д. те же величины рассчитаны на основе методики 

краткосрочного прогноза осадков. Для сравнения, полученных разными методами 

данных с максимально возможными значениями, максимальные к.п.д. были опре-

делены с помощью материалов радиозондирования. Значения  к.п.д., рассчитанные по 

различным методам, изменяются от 17 до 36 %, составляя в среднем 30 %. 
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m.tatiSvili, n.begaliSvili 
hidrometeorologiis instituti  
uak 551.576 

naleqwarmoqmnis efeqturobis gamokvlevis zogierTi 

Sedegi konveqciuri Rrublis analizuri 

modelis gamoyenebiT 

winamdebare naSromSi ganxilulia konveqciuri Rrublis ga-
martivebuli sivrculad erTgvarovani modeli, romelic wa-
rmoadgens Txevadi da myari naleqebis Canasaxebis –SedarebiT 
mcire zomis wylis wveTebisa da yinulis kristalebis er-
Tobliobas. am nawilakTa Semdgomi gamsxvileba da naleqebis 
formireba maTi koagulaciuri zrdiT mimdinareobs. orkompone-
ntiani dispersuli garemosaTvis, rogoricaa Rrublis wveTebis 
da yinulis kristalebis erToblioba, koagulaciis kinetikis 
gantolebaTa sistemas, Tu maTSi damatebiT arsebobs nawi-
lakTa wyaroebi, aqvs Semdegi saxe [1]: 
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   (2) 

gantolebaTa sistema akmayofilebs Semdeg sawyis pirobebs:  
n1(V,t)=n1(V,0),  
n2(V,t)=n2(V,0),  roca t=0,              (3) 
sadac n1(V,0), n2(V,0) cnobili funqciebia. bolo wevrebi (1)-(2) 

gantolebaTa sistemaSi warmoadgenen nawilakTa wyaroebs. LM,L 
mudmivi sidideebia, romlebic aregulireben sistemaSi nawi-
lakebis Sesvlas an gamosvlas. aRniSnuli gantolebaTa sis-
temis analizuri amoxsnebi moyvanilia [1] SromaSi. 

(1)-(2) gantolebaTa sistemis analizuri amoxsnebis saSuale-
biT da amocanis sawyis pirobebze damokidebulebiT, Txevadi 
da myari naleqebis warmoqmnis efeqturobis gamokvlevisTvis 
pirobiTad SemoRebulia msxvili wveTebis da kristalebis mi-
nimaluri moculobebi V1 da V2. xolo maTi saSualebiT ga-
nisazRvreba naleqwarmoqmnis efeqturobis damaxasiaTebeli ko-
eficientebi: 
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        (4)          

K1-aRwers wvimis warmoqmnis efeqturobas; K2-kristalebis 

(setyvis nawilakebis) warmoqmnis efeqturobas; K22-kristalebis 

(setyvis nawilakebis) da xorxoSelas warmoqmnis efeqturobas; 
K3-wvimis da setyvis warmoqmnis efeqturobas; K32-wvimis, setyvis 
da xorxoSelas warmoqmnis efeqturobas; K4-Txevadi naleqis 
(wvima, xorxoSela) warmoqmnis efeqturobas. W1,2 warmoadgens 
wylianobas da yinulovnobas Sesabamisad. 

gamoTvlebi Catarda wveTebis da kristalebis sxvadasxva 
sawyisi speqtrebisa da simZlavris wyaroebisTvis 

wyaroebis dasaxasiaTeblad Semotanilia ori mareguli-

rebeli  parametri: 
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sadac t0 Seesabameba RrubelSi setyvis warmoqmnis dros-15wT-
s. N2(0),W1(0) warmoadgenen kristalebis koncentracias da 
wylianobas drois sawyis momentSi, roca wyaroebis moqmedeba 
jer kidev ar vlindeba. n,n‟ uCveneben drois fiqsirebuli 
momentisTvis rogor Seicvala (gaizarda an Semcirda) 
wylianoba da kristalebis koncentracia sawyis momentTan 
SedarebiT, anu im mniSvnelobebTan SedarebiT, romelic maT 
eqnebodaT wyaroebis ararsebobis SemTxvevaSi. 

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

‟
=10; 2) n=10,n

‟
=2;  

 

cxrili 1. amocanis sawyisi monacemebi 

N1(0)m-3 W1(0)g/sm3 N2(0) sm-3 W2(0) g/sm3 
2.9*10-1 1*10-6 5*10-4 2.1*10-12 
3.0*10-1 1*10-5 6*10-5 2.0*10-12 
3.4*10-2 2*10-5 5*10-5 2.6*10-11 
1.2*10-2 5*10-5 2*10-5 2.8*10-10 
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gamoTvlebidan dadginda, rom amocanis sawyis pirobebze da-
mokidebulebiT sistemaSi arsebuli wylianoba garkveuli Ta-
nafardobiT gadanawildeba kristalebze da wveTebze. wveTebis 
wyaros moqmedebiT izrdeba rogorc Txevadi naleqebis raode-
noba, aseve setyvisac. xolo kristalebis wyaros moqmedeba 
zrdis upiratesad setyvis koncentraciasa da yinulovnobas.  

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

pirveli SemTxvevisTvis, roca sawyisi wylianoba iyo 1*10-6 

da 1*10-5g/sm3, kristalebisTvis kritikuli aRmoCnda sawyisi 
koncentraciebis Semdegi mniSvnelobebi: 5*10-4 da 6*10-5sm-3; 
xorxoSelasTvis - 5*10-4sm-3. roca sawyisi wylianoba iyo 5*10-
5sm-3 da kristalebis sawyisi koncentracia Seadgenda 2*10-5sm-3-s, 
wveTebis koncentracia yovelTvis mcirdeba.  

meore SemTxvevisTvis, kristalebis kritikuli koncentra-
ciaa 6*10-5sm-3, xorxoSelasTvis ki-2*10-5sm-3. wveTebisaTvis, roca 
sawyisi wylianobis mniSvneloba Seadgenda 10-6g/sm3, kritikuli 
aRmoCnda kristalebis koncentraciis 5*10-4sm-3 mniSvneloba. 

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

gamoTvlis Sedegebis gaTvaliswinebiT SeiZleba gakeTdes 
Semdegi daskvnebi: arsebobs kristalebis sawyisi koncentraci-
is N2(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 moqmedeba iwvevs am kritikuli mniSvnelo-
bis gazrdas, xolo kristalebis wyaro-mis Semcirebas. sxva-
dasxva sawyis pirobebze damokidebulebiT kristalebis speqt-
ri ormodaluria, rac SeiZleba aixsnas gadacivebul did wve-
TebTan maTi koagulaciuri zrdiT. wveTebis wyaros siZlieris 
gazrda xels uwyobs wvimis matebas, aseve didi zomis kris-
talebis da xorxoSelas warmoqmnas da maTi koncentraciebis 
zrdas. wveTebis speqtric zogierTi sawyisi pirobis SemT-
xvevaSi, aseve ormodaluria. 
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k1-s droze damokidebuleba 4 sawyisi pirobisTvis roca n=2, 

n'=10. 
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k3-s droze damokidebuleba 4 sawyisi pirobisTvis roca n=2, 

n'=10. 
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k2-s droze damokidebuleba 4 sawyisi pirobisTvis, roca n=2, 

n'=10 
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k22-s droze damokidebuleba 4 sawyisi pirobisTvis, roca n=2, 

n'=10 
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k3-s warmoqmnis efeqturobis droze damokidebuleba, 4 sawyisi 
pirobisTvis, roca n=10,n'=2 
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k22-s warmoqmnis efeqturobis droze damokidebuleba4 sawyisi 
pirobisTvis, roca n=10,n'=2 
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kristalebis warmoqmnis efeqturobis droze damokidebuleba 4 
sawyisi pirobisTvis, roca n=10,n'=2 
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uak 551.576 
naleqwarmoqmnis efeqturobis gamokvlevis zogierTi Sedegi 
konveqciuri Rrublis analizuri modelis gamoyenebiT./m.tatiSvili, 
n.begaliSvili /. hmi-s SromaTa krebuli. –2009.-t.114 –gv.39-45. qarT.; rez. 
qarT., ingl., rus.  
naSromSi ganxilulia konveqciur RrebelSi Txevadi da myari na-
leqebis 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 SemTxvevaSi aRiniSneba “saSiSi” zomebis setyvis na-
wilakebis warmoqmna da zrda, Txevadi naleqebis Semcireba. kri-
tikulze meti koncentraciebis SemTxvevaSi- “saSiSi” zomebis setyvis 
nawilakebi mcirdeba, Sesabamisad wvimis raodenoba matulobs.   

 

UDC 551.576 

On the some investigation results of precipitatipon efficiency using analytical model of 

convective cloud./M.Tatishvili, N.Begalishvili/ Transactions of the Institute of 

Hydrometeorology. 2009. –v.114,-p.39-45.-Georg.-.Summ. Georg., Ing., Russ. 

In the report there has been discussed the formation of liquid and solid precipitations growth 

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 crystals have been identified for 

a range of spectra of cloud particles. In case of initial concentrations less than critical ones 

the formation and growth of “dangerous” size hail particles and decreasing of liquid 

precipitations have been detected. When concentrations were above critical values the» 

dangerous” size hail particles have been reduced and rain amount increased accordingly. 
 

УДК 551. 576.  

Некоторые результаты  исследования эффективности осадкообразования с 

использованием аналитической модели конвективного облака./М.Татишвили, 

Н.Бегалишвили/ сб. Трудов Института гидрометеорологии АН Грузиию –2009.-

т.114-  с-39-45, -Груз.  рез.  Груз., Анг., Русск., 

В работе исследован процесс формирования жидких и твердых осадков в кучевом 

облаке с помощью аналитических решений кинетической модели коагуляции для 

различных начальных условий,  с учѐтом источников облачных частиц. Результаты 

вычислений представлены графически. Установлены начальные критические 

значения концентрации ледяных кристаллов для различных спектров облачных 

частиц. При начальных  концентрациях ниже критического значения отмечается 

формирование и рост градовых частиц «опасных» размеров, уменьшение количества 

жидких осадков. При концентрациях выше критического-концентрация града 

«опасных» размеров уменшается, соответственно увеличивается количество дождя. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

 gelaZe g., robitaSvili g. 
hidrometeorologiis instituti 
           sxirtlaZe n. 
Tsu gamoyenebiTi maTematikis instituti 
uak 551.51 

Rrubel- da nislwarmoqmnis modelireba atmosferos 

mezomasStabur sasazRvro fenaSi 

ganvixiloT atmosferos mezomasStaburi sasazRvro fenaSi 
(amsf) Rrubel da nislwarmoqmnis procesi siTburi "kunZulis" 
perioduli gaTbobis dros (aseTia daaxloebiT temperaturis 
dRe-Ramuri svla). sabazo gantolebebi, 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 qvefenilis temperaturaA 

F x t
x km km x km

t km x km
( , )

, ,

sin ,


   

 



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0 0 32 48 80

5 32 48

sadac   dedamiwis dRe-Ramuri brunvis kuTxuri siCqarea. 
kontrolis saxiT moviyvanoT (gelaZe g. S. da sxv., 2008)-Si 

ganxiluli “notio” modeli, varianti # 2, romelic #1 varian-
tisagan gansxvavdeba mxolod  qvefenilis temperaturiT (Ter-
muli “kunZulis” mudmivi gaTboba): 
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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 
sruli ciklis (Casaxva, ganviTareba da daSla) modelireba. 

nax.1 da 2 mocemulia maqsimaluri wylianobis (vmax ), maq-
simaluri wylianobis donis (z (vmax)), Rrublisa da nislis  
zeda da qveda sazRvrebis droze funqcionaluri damokidebu-
leba. Rrubeli warmoiqmneba  haeris masebis aRmavali denebis 
Sedegad, romelsac adgili aqvs qvefenilis gaTbobisas (dRis 
saaTebi), nisli ki - misi gaciebis Sedegad (Ramis saaTebi). 
bunebrivia, modelirebuli nisli miekuTvneba radiaciuls. 
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nax.1. Rrublisa da nislis  mmax-is funqcionaluri damokidebu-
leba sxvadasxva fonuri temperaturebisaTvis (varianti #1). 1 - 
roca z=0,   T=300Kº ; 2- roca z=0,   T=290Kº. 

 
nax.2. z (mmax) -is, Rrublisa da nislis zeda da qveda sazRvrebis 
funqcionaluri damokidebuleba droze (varianti #1). 1 – nis-
lis z (mmax  ); 2 - nislis zeda sazRvari, 3 - Rrublis zeda 
sazRvari, 4 - Rrublis qveda sazRvari, 5 - Rrublis z(mmax  ). 

 

Rrubeli Caisaxeba t=3 sT-ze (fizikuri dro igulisxmeba da 
ara astronomiuli), Tavis maqsimalur simZlavres (mmax=1,7g/kg) 
aRwevs t =9 sT-ze (mrudi 1), xolo t =12 sT-ze is iSleba. nisli 
Caisaxeba t =14 sT-ze, Tavis maqsimalur simZlavres (mmax =1,3 
g/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 parametrebi, rogoricaa mmax,  z 

(mmax),  Rrublis qveda da zeda sazRvrebi drois mixedviT sinq-
ronulad icvlebian. rac Seexeba nislis z (mmax) da nislis zeda 
sazRvars, isini drois mixedviT ar icvlebian. Rrublis mmax , z 

(mmax) droze damokidebulebis grafikebidan Cans, rom isini 
(maTi mrudebi) "CamorCebian" droSi im dros, rodesac nislis 
mmax grafiks aseTi CamorCena ara aqvs. bunebrivia, es gamo-
wveulia imiT, rom nisli axloa qvefenilTan. aRsaniSnavia, rom 
am CamorCenis droisa da Rrublis simaRlis saSualebiT Se-
iZleba miaxloebiT SevafasoT haeris aRmavali denebis siCqare. 
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nislis zeda sazRvari aris 400 m-ze, xolo maqsimaluri 
wylianoba mmax=1,3 g/kg, rac karg TanxvedraSia meteomonacemeb-
Tan (Воронцов П. А., 1960, Матвеев Л.Т., 1976). radiaciul nislSi, 
gansxvavebiT adveqciurisagan, z(mmax)  Tavisi ganviTarebis sawyis 
stadiaze aris qvefenilis zedapirze, magram ukve ganviTarebul 
nislSi misi done iwevs maRla. es gamowveulia imiT, rom Ca-
moyalibebul nislSi civdeba ara qvefenilis temperatura, 
aramed TviT nislis zeda nawili, rac aZlierebs nislwar-
moqmnas swored am nawilSi. Cveni modeli am faqts ver aRwers, 
rac gamowveulia amocanis dasmaSi rigi iseTi fizikuri pro-
cesebis ugulebelyofiT an arasrulyofili gaTvaliswinebiT, 
rogoricaa kvazistacionaruli qveSre, qvefenilis radiaciuli 
reJimi, ricxviTi sqemis didi vertikaluri biji. 

qvefenilis rogorc perioduli, ise mudmivi gaTbobisas 
(variantebi  #1,2), Rrublis z(mmax) aris mis zeda nawilSi, xo-
lo imave donis maxloblobaSi xvedriTi tenianoba mcirdeba 
wylis orTqlis kondensaciis gamo. orive es faqti karg Tan-
xvedraSia e. w. “saSualo” Rrublis monacemebTan (Гойса Н. И., 

Шошин В. М.,1969). 
orive variantis bazaze Seswavlil iqna zogierTi mniSvnel-

ovani fizikuri parametris gavlena Rrubel- da nislwar-
moqmnaze. 

fardobiTi tenianobis zrda iwvevs Rrubel- da nislwar-
moqmnis intensiur ganviTarebas. kerZod, Rrublis warmoqmnis 
momenti mniSvnelovnadaa damokidebuli masze: #2 variantSi im 
minimaluri fardobiTi tenianobis, (romlis drosac iwyeba 
wylis fazuri gardaqmna), gazrda 0.90-dan 0.98-mde 3 sT-iT 
aCqarebs am process. 

gamokvleul iqna atmosferos stratifikaciis gavlena gansa-
xilvel procesze. Rrublis ganviTareba, iseve rogorc amsf-is 
“mSrali” Termohidrodinamika masze mniSvnelovnadaa damokide-
buli. #2 variantis safuZvelze Catarebul iqna ricxviTi eqs-
perimentebis seria Rrublis warmoqmnis momentis stratifika-
ciaze funqcionaluri damokidebulebis dasadgenad. aRmoCnda, 
rom mas aqvs daaxloebiT wrfivi xasiaTi (roca Smin=0.003grad/m 

Rrublis warmoSoba xdeba 60wT, xolo roca Smax=0.008grad/m - 

100wT.). 
nax.3 mocemulia xvedriTi wylianobis,  m, izoxazebi 

inversiis SemTxvevaSi (varianti #2): 
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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 Cans, rom Rrublis qveda sazRvari, misi 
horizontaluri zoma da maqsimaluri wylianobis done z(mmax) 
erTnairia, magram misi vertikaluri zoma Semcirda 400m-iT da 
izoxazebi mkveTrad SemWidrovdnen. roca S=0.005grad/m, mmax 

=0.21 g/kg, xolo inversiis dros mmax=0.17g/kg. aRsaniSnavia 
agreTve, rom inversiis dros amsf-is zeda sazRvris gavlena 
imdenad umniSvneloa, rom is ar iwvevs Tvlis aramdgradobas. t 
= 5.5sT-ze maqsimaluri wylianoba gvaqvs 1600 m-ze da mmax 

=1.42g/kg. 

 
 

nax.3. m (g/kg)-is izoxazebi inversiis dros (varianti #2). 
 

Seswavlil iqna amsf-is fonuri temperaturis gavlena Rru-
bel nislwarmoqmnaze. es procesi garda atmosferos stra-
tifikaciisa (faqtiurad, fonuri temperaturis vertikaluri 

gradientisa    T z ),damokidebulia TviT fonur tempera-

turaze, T.  nax.1  moyvanilia maqsimaluri wylianobis funqcio-
naluri damokidebuleba droze sxvadasxva T-Tvis (uwyveti 
grafiki - roca z=0  T=300Kº, wyvetili - roca   z=0  T=290Kº). 
orive SemTxvevaSi S=0.004grad/m (varianti #1). naxazidan  Cans, 
rom fonuri temperaturis 10 Kº-iT Semcirebisas Rrublis 
maqsimaluri wylianoba Semcirda 0.6 g/kg-iT, xolo nislisa - 
0.4 g/kg-iT, oRond rogorc Rrublis, aseve nislis arsebobis 
cikli izrdeba 1 sT-iT. es karg TanxvedraSia cnobil meteomo-
nacemebTan (Матвеев Л.Т.,1976). es Tanxvedra ukeTesia temperatu-
ruli “kunZulis” sinusoidaluri gaTbobisas, vidre misi mud-
mivi gaTbobisas, radgan unda vifiqroT, rom qvefenilis zeda-
piris gaTboba temperaturis “dRe-Ramuri” svliT ufro buneb-
rivia. rac Seexeba Rrublis simZlavres, mis qveda da zeda sa-
zRvrebs, isini Termuli “kunZulis” rogorc mudmivi, ise peri-
oduli gaTbobisas umniSvnelod arian damokidebuli fonuri 
temperaturze.  

gamokvleuli gvaqvs geostrofuli qaris (ug) roli Rrublis 
formirebaze. ganvixiloT varianti #2, oRond zemoTmoyvanili 
inversiisa da amsf-is aseTi zeda sasazRvro pirobis SemT-
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xvevaSi: roca z=Z u= ug=2m/wm. nax.4 mocemulia xvedriTi wylia-
nobis izoxazebi, roca t=5.5sT. Tu SevadarebT nax.3 da 4, Se-
iZleba davaskvnaT Semdegi: geostrofuli qari arRvevs proce-
sis simetrias; izoxazebi SemWidrovdnen; fena Rrubelma “wai-
nacvla” 4 km-iT qaris mimarTulebiT; maqsimaluri xvedriTi 
wylianoba Semcirda 0.3g/kg-iT, radgan Rrubeli daiZra siT-
buri “kunZulidan”, saidanac igi “ikvebeboda”.  

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

 

ricxviTi eqsperimentebis saSualebiT imitirebul iqna hae-
ris lokaluri cirkulaciis metad saintereso reJimi, romlis 
drosac gvaqvs erTdroulad Rrubelica da nislic, nax.5. es 
SesaZlebelia igive parametrebisaTvis, romlebic gvaqvs #1 
variantSi, oRond roca f=0.98. roca t =15 sT, Rrublis daSlisa 
da nislis gaZlierebis dros, Rrublis maqsimaluri wylianoba 
aris 0.7g/kg , xolo nislisa - 0.9g/kg.    

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

winamdebare modelis safuZvelze amJamad vmuSaobT nislze 
xelovnuri zemoqmedebis ricxviT modelirebaze. miRebuli 
gvaqvs garkveuli Sedegebi. 
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uak 551.51 
Rrubel- da nislwarmoqmnis modelireba atmosferos mezomasStabur 
sasazRvro fenaSi /g.gelaZe, g.robitaSvili, n.sxirtlaZe/. hmi-s 
SromaTa krebuli. –2009.-t.114 –gv.46-51. qarT.; rez. qarT., ingl., rus.  
   ricxviTi meTodebis saSualebiT modelirebulia lokaluri cirku-
lacia siTburi “kunZulis” Tavze perioduli gaTbobis pirobebSi, fe-
na Rrublisa da radiaciuli nislis ganviTarebis sruli cikli; ga-
mokvleulia calkeuli meteorologiuri parametrebis (fardobiTi te-
nianoba, geostrofuli qari, atmosferos stratifikacia da fonuri 
temperatura) gavlena sakvlevi procesis formirebaze. gamovlenilia 
da raodenobrivadaa Sefasebuli pirdapiri da ukukavSiri mezosasa-
zRvro fenis Termodinamikisa da Rrubel- da nislwarmoqmnas 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  the Institute of 

Hydrometeorology. 2009. –v.114,-p.46-51-Georg.-.Summ. Georg., Ing., Russ. 

   The local circulation of an air over heat “island” at its periodical warming and a complete 

cycle of development of a stratus cloud and radiational fog was simulated numerically. The 

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 connections between 

thermohydrodynamics and fog- and cloudformation were determined and quantitatively 

estimated. 

 

УДК 551.51 

Тумано- и облакообразование в мезомасштабном пограничном слое атмосферы. .  
/Геладзе Г. Ш., Робиташвили Г. А., Схиртладзе Н. М. / Сб. Трудов Института 

гидрометеорологии АН Грузии. – 2009.-т.114-  с-46-51, -Груз.  рез.  Груз., Анг., Русск. 

     Численно смоделирована локальная циркуляция над тепловым “островом“ при ее 

периодическом нагреве, полный цикл развития слоистого облака и радиационного 

тумана; исследовано влияние отдельных метеорологических параметров 

(относительная влажность, стратификация и фоновая температура атмосферы, 

геострофический ветер) на формирование рассматриваемого процесса. Выявлены и 

количественно оценены прямая и обратная связи между термогидродинамикой 

мезопогранслоя и тумано- и облакообразованием.  
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TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY,VOL. № 114, 2008 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ, ТОМ № 114,  2008 

          m.tatiSvili 
hidrometeorologiis instituti 
uak 551.5 

Rrublis mikrostruqturis maTematikuri modelirebis 

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, rom 
misi molekulis Semadgeneli sami atomi erT wrfeze ar gan-
lagdeba. Jangbadis atomis mxares Warbobs uaryofiTi muxti, 
xolo waylbadis mxares-dadebiTi.Aase, rom wylis molekula 
eleqtrulad polarizebulia. atmosfero wylis manqanaa da 
masSi mimdinare procesebi wylis molekulis Tvisebebis deta-
lur Seswavlas saWiroebs. aseve saRrublo warmonaqmnebis mik-
rostruqturas axasiaTebs mTeli rigi Taviseburebani, 
romlebic SeiZleba aixsnas wylis nawilakebisTvis damaxasi-
aTebeli specifikuri ZalebiT, romlebic maqsimums aRweven 1mkm 
zomis nawilakebisTvis da daSorebulni arian erTmaneTisgan 50 
mkm manZilze [1]. 

atomebs da molekulebs Soris moqmed ZalebSi aRsaniSnavia 
gansakuTrebuli Zala, romelsac aqvs yovelTvis mizidvis xa-
siaTi.Ees aris 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 moqmedebs eleqtrulad ne-
itralur sistemebs Soris. misi arseboba SeiZleba gavigoT Tu 
CavTvliT, rom es urTierTqmedi neitraluri sistemebi war-
moadgenen eleqtrul dipols an ufro rTuli sistemis Se-
mTxvevaSi -kvadropuls. dipols Soris urTierTqmedebis Zala 
mcirdeba r

4-s ukuproporciulad, xolo kvadropuls Soris r
-6-s 

proporciulad. Mmeore mniSvnelovani Tvisebaa: is ar aris 
damokidebuli temperaturaze. xolo, buneba kvanturia. amasTan 
dipolebis raodenobis zrdasTan erTad maTi urTierTmizidva 
izrdeba. Tumca misi qmedeba SemosazRvrulia im garemoebiT, 
romlis arsebobac molekulur doneze moulodnelobas war-
moadgens-sinaTlis siCqaris sasrulobiT.   

klasikuri Teoriis mixedviT urTierTqmedeba warmoiqmneba 
rxeviT oscilatorebs Soris. misi sidide (potenciali) damo-
kidebulia temperaturaze. es cxadia iqidan, rom 0

0
K-ze ara-
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viTari rxevebi ar xdeba. sxvanairad xdeba kvanturi meqanikis 
principebis mixedviT. absolutur 0-zec ki arseboben nulovani 
rxevebi, rac iwvevs imas, rom urTierTqmedebis saSualo 
energia 0-s toli ar aris da is ganpirobebulia mizidulobis 
ZalebiT. van-der-vaalsis ZalisTvis potenciuri energiis 
formula realuri atomisTvis martivad gamoiTvleba [2]: 

         ,)(
6

2

R

I
KRU


                       (1) 

sadac 
0

2


 e -atomis polarizebulobaa mudmiv velSi. I- 

atomis ionizaciis potenciali, K-ricxviTi koeficienti. es 
gamosaxuleba eqsperimentul monacemebTan karg TanxvdenaSia, 
im SemTxvevebisTvis, roca adgili aqvs klapeironis 
gantolebidan gadaxvevas. 

rogorc zemoT iyo aRniSnuli, neitralur atomebs Soris 
urTierTqmedebis energia klebulobs r

-6
-is mixedviT, xolo, Tu 

erT-erTi atomi aRgznebulia, maSin mas da mis igivur atoms 
Soris warmoiqmneba daaxloebiT r

-3 rigis, ufro Zlieri 
dispersuli anu gacvliTi Zalebi. Aanalogiuri Zalebi 
moqmedeben mcire nawilakebs-klasterebs Sorisac. 

klasteris ZiriTadi da aRgznebuli mdgomareobebis 
aRwerisTvis SemoviRoT talRuri funqcia. es aris pirobiTi 
saxelwodeba da mas (x,y,z) koordinatebis da t drois rTuli 
saxe aqvs. Tumca misi cxadi saxiT gamoTvla savsebiT 
SesaZlebelia.  ),,,( tzyx -s fizikuri arsi mdgomareobs imaSi, 

rom es aris nawilakis aRmoCenis albaToba dv moculobaSi t 

drois momentisTvis. albaToba  *2
),,,( tzyxW .sadac * aris 

 -s kompleqsurad SeuRlebuli sidide. misi normirebis 

pirobaa:-  
v

dvtzyx 1),,,(
2

, xolo  funqcia, romelic am pirobas 

akmayofilebs normirebulia.  
zogadad mas aqvs Semdegi saxe:  

        (2) 

sadac ),,,( tPPP zyx aris talRis amplituda ),,( zyx PPPP  impulsiT. 

vTqvaT 21,  aris klasteris ZiriTadi da AaRgznebuli 
mdgomareobebis talRuri funqciebi. MmaTi urTierTqmedeba 
dabal miaxloebaSi aRiwereba egreT wodebuli gafantvis S 
matriciT [3]: 

),,(),(),( 00 txttStx 


         (3) 
zogadad aqvs Semdegi saxe: 

  ,)exp(,,,),,,( 2/3)2(





h

zdpydpxdp

h

pzpypx

zyx
itPPPtzyx 
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)).(exp(),( 00 ttHttS
h

i 


                (4) 

H

aris sistemis hamiltoniani. gafantvis operatoris matri-

culi elementebi gansazRvraven gadasvlis albaTobas sawyisi 

kvanturi mdgomareobidan ,))(exp()( 2121122
1

21   tEEEEirUdtrdrdiS ffiiif 


 

momdevnoSi. 

sadac fi EE  aris klasteris sawyis da bolo mdgomareobe-

bis kinetikuri energiebi. 
UurTierTqmedebis potenciali van-der-vaalsis potencialis 

gamoTvlis analogiiT SeiZleba dakavSirdes gafantvis gasa-
Sualoebul matricasTan, rac erTfotoniani rezonansuli 
gacvlis hamiltonianiT aRiwereba [4]: 

)()( 2211 rEdrEdH


 ,                      (5) 

sadac Ed


, -dipoluri momentis da velis daZabulobis 
operatorebia. MmaSin potencialisTvis miiReba: 

,),()()( 2

4 





rDdrU ikik

i



                      (6) 

sadac ikD  aris fotonis grinis funqcia, xolo 

 ,)()( 112

3

1   

n
nnnnnikik iid 

             (7)  

polarizaciis tenzori. nnn d,,  Sesabamisad aRgznebuli 

doneebis sixSire, sifarTe da klasteris dipoluri momentia. 
(6)-s integreba xdeba (7)-s gaTvaliswinebiT, xolo dipolebis 

mimarTulebiT gasaSualoebiT miiReba gamosaxuleba 
potencialisTvis: 




n

c

r

c

r

nnnc

nndrrU


 cos)exp()( 221

3

2
2 .        (8) 

ajamva xdeba yvela donisTvis. 
Aamrigad erTfotoniani rezonansuli gacvla iwvevs simaR-

lis da siRrmis mixedviT klebad potenciur ormoebs da bari-
erebs. SeiZleba gasaSualoeba moxdes siTburi gamosxivebis mi-
xedviTac, maSin miiReba izolirebuli grZeltalRovani gamo-
sxivebis potecialebi. 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, kristalizaciis da kon-
densaciis dros faruli siTbos gadasvlis nawili SeiZleba 
gardaiqmnas maxasiaTebel gamosxivebaSi. Ggadasvlis energia ga-
danawildeba arsebul da axlad warmoqmnil doneebze. MmaT fa-
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zur gamosxivebebs uwodeben  da garemos dieleqtrikul SeRwe-
vadobaze da saerTod, mis optikur Tvisebebzea damokidebuli. 

kvanturi fizikis swrafma ganviTarebam Zireulad Secvala 
Sexedulebebi mikro da makro-samyaros Sesaxeb, xolo kla-
sikuri meqanika mxolod raRac SezRuduli miaxloeba gaxda. 
Kkvanturi meqanikis principebi da Zlieri maTematikuri aparati 
saSualebas iZleva axleburad SevxedoT samyaros. misi ga-
moyeneba meteorologiaSi saSualebas mogvcems axleburad 
SevxedoT atmosferos da Rrublebis fizikas da mravali maTi 
amouxsneli Tviseba da movlena Tavidan ganvixiloT ukve ufro 
fundamentur safuZvelze.  
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uak 551.5 
Rrublis mikrostruqturis maTematikuri modelirebis zogierTi 
Taviseburebani./m.tatiSvili./hmi-s SromaTa krebuli. –2009.-t.114 –gv.52-56. 
qarT.; rez. qarT., ingl., rus.  
saRrublo warmonaqmnebis mikrostruqturis Taviseburebani ganxilu-
lia kvanturi dispersuli anu van-der-vaalsis ZalebiT, romlebic 
damaxasiaTebelia wylis nawilakebisTvis. urTierTqmedebis 
potencialis gamosaxulebisTvis Semotanilia klasteris ZiriTadi da 
aRgznebuli mdgomareobebis talRuri funqciebi da gafantvis matri-
ca, romelic aRiwereba virtualuri fotoniT. aRmoCnda, rom vir-
tualuri fotonuri urTierTqmedeba iwvevs simaRlis da siRrmis 
mixedviT klebad potenciur ormoebs da barierebs. izolirebuli 
grZeltalRovani kvantebi SeiZleba is gamosxivebaa, romelic 
vlindeba mikrofizikuri procesebisas. 
 

UDC 551.5 

Some peculiarities of mathematical simulation  of cloud microstructure. /M.Tatishvili/ 

Transactions of the Institute of Hydrometeorology. 2009. –v.114,-p.52-56,-Georg.-.Summ. 

Georg., Ing., Russ. 

The peculiarities of microstructure of cloud formations have been discussed  using quantum 

disperse forces or Van-Der-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 turned 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. 

  

УДК 551.5 

Некоторые особенности математического моделирования микроструктуры 

облаков. /М.Татишвили/ сб. Трудов Института гидрометеорологии АН Грузиию –

2009.-т.114-  с-52-56, -Груз.  рез.  Груз., Анг., Русск. 

Особенности облачных образований рассмотрены квантовыми дисперсионными или 

силами Ван-Дер-Ваалса, характерными для водяных частиц. Для получения формулы 

потенциала взаимодействия введены волновые функции основного и возбужденного 

состояния кластеров и матрица рассеивания, опысываемая виртуальным фотоном. 

Оказалось, что такое взаимодействие создает последовательные ряды убывающих по 

высоте и глубине потенциалных ям и барьеров. Изолированными длинноволновыми 

квантами могут быть излучения, наблюдающиеся при протекании микрофизических 

процессов. 
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II.radiolokaciuri meteorologia. konveqciuri Rrublis 
empiriul-statistikuri modelebi . 

II. Radar Meteorology. Empirical – statistical models of convective cloud. 
II. Радиолокационная метеорология, Эмпирико-статистическме модели 

конвективного облака. 
============================================================= 
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adgilmdebareobis reliefis saSualo simaRlis  gavlena mis 

Tavze ganviTarebul konveqciur Rrublebis  maqsimalur 

radiolokaciur amrekvladobis mamravlis logariTmze 

radiolokaciuri amrekladobis ( intensivoba damokide-
bulia RrubelSi myof nawilakebis (wylis wveTebis da yi-
nulis marcvlebis) zomebze da koncentraciaze. maTi zrda iw-

vevs Rrublis -s da misi mamravlis logariTmis – logZm-is 
zrdas. izrdeba agreTve am Rrublidan mosuli naleqis inten-
sivobac (I) (Абшаев М.Т. и др. 1980). aqedan gamomdinare dakvi-
rvebis regionis mikroubnebSi Rrublebis logZm-is ganawilebis 
Seswavla da misi I-sTan kavSiris dadgena SesaZleblobas mogv-
cems vifiqroT naleqis mosvlis intensivobis da raodenobis 
ganawilebazec. aqedan sCans ramdenad sainteresoa Rrublebis 
logZm-is Seswavla ragionis mikroubnebSi. 

kaxeTis regionSi, sadac rigi wlebis ganmavlobaSi funqci-
onirebda radiolokaciuri qseli, zomavdnen konveqciuri Rru-
blebis maqsimaluri radiolokaciuri amrekladobis mamravlis 
logariTmebis (lgZm) sidideebs.  

mravalwliuri radiolokaciuri dakvirvebebidan gamovli-
nda, rom sxvadasxva reliefis saSualo simaRlis (HR) mqone 
adgilmdebareobaze sxvadasxva lgzm -is mqone Rrublebi viTa-
rdebian. amis gaTvaliswinebiT daisva amocana Segveswavla da-
kvirvebis regionis mikroubnebSi konveqciuri Rrublebis lgzm 
sidideebi adgilmdebareobis reliefis saSualo simaRlesTan 
(HR) kavSirSi. 

am saxis amocanebis detalurad Seswavlis mizniT saWiro 
gaxda dakvirvebis teritoria dagveyo mikroubnebad. Cveni da-
kvirvebebis monacemebis mixedviT konveqciuri Rrublebis ume-
tesi raodenoba(60%) naleqs iZleva 5 km-is siganis da 15-20 km-
is sigrZis farTobze. amis daTvaliswinebiT, kaxeTis regionis 
mTliani teritoria davyaviT 5kmx5km=25km2 farTobebis mqone 334 
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kvadratul mikroubnad. TiToeul mikroubnisTvis dadgenilia 
dedamiwis reliefur zedapirze Tanabrad ganawilebuli 5-6 
wertilSi gansazRvrul simaRleTa saSualo sidide (HR) zRvis 
donidan. 

dasmuli sakiTxis Sesasruleblad gamoyenebuli iqna, Cvens 
mier kaxeTis regionSi konveqciur Rrublebze Catarebuli mra-
valwliuri (1970-1980) radiolokaciuri dakvirvebebis masalebi. 
damuSavebul iqna 2823 konveqciuri Rrubeli, romlebzec Cata-
rebulia radiolokaciuri parametrebisa da Sesabamisi siv-
rciT-droiTi koordinatebis 13436 gazomvaTa seriali. regionis 
yvela mikoubanSi moxvedril TiToeul Rrubelze Catarebul 
dakvirvebebis yoveli serialis dros izomeboda lgZm sidide-
ebi. yvela mikroubnisTvis dadginda am sidideTa saSualo Se-

wonili mniSvnelobebi (
mlgZ ) da agebuli iqna maTi ganawilebis 

veli, kaxeTis mTliani rgionisaTvis (nax.1), romelzec datani-

lia izoxazebi mlgZ –is Semdegi mniSvnelobebisTvis: 2,0; 2,3; 2,6; 

2,9; 3,2. 
nax.1. konveqciuri Rrublebis maqsimaluri radiolokaciuri 

amrekvladobis mamravlis logariTmis saSualo  
 
rogorc nax.1-dan Cans, kavkasionis qedis samxreT kalTebis 

zeda nawilis mikroubanSi, HR=1.857 km, mlgZ =3,2., gomboris qedis 

yvelaze maRlob adgilze mdebare mikroubanSi, HR=1,856 km, 

mlgZ =3,3. qedebis kalTebis daqanebis gaswvriv, alaznis velisa 
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da ioris zeganis mimarTulebiT, HR sidideebi mcirdeba, 

mcirdeba 
mlgZ –is mniSvnelobebic. 

 
TviTon gomboris qedis simaRle Crdilo-dasavleTidan sam-

xreT-aRmosavleTiT TandaTan dabldeba, dabal mniSvnelobas 

Rebulobs 
mlgZ –c. sof.d. wyaros midamoebSi HR=0.904km, mlgZ =2.7. 

sof. sagarejosTan axlos mis samxreT-aRmosavleTiT HR=0,470 

km, 
mlgZ =2.0. 

Siraqis velis centralur nawilSi HR=0,57 km, mlgZ =2,1.  al-

aznis velis aRmosavleT nawilis yvelaze dabal da gaSlil 

adgilze, HR=0,162 km, mlgZ =1,6.  

amrigad, nax.1-ze naCvenebma ganawilebis velma gamoavlina, 
rom mTagorian regionSi mTebisa da maTi kalTebis amaRlebul 
adgilebSi, romelTaTvisac HR sidide maRalia, viTardebian da 
yalibdebian ZiriTadad maRali radiolokaciuri amrekvla-
dobis mqone Rrublebi, xolo dabal da gaSlil adgilebze 
dabali amrekvladobis mqone Rrublebi. lgZm-is HR-Tan kavSiris 
analizuri saxis monaxvis mizniT SemovisazRvreT kavkasionis 
qedis samxreT kalTebze, gomboris qedis Crdilo kalTebze da 
alaznis velze dafiqsirebul konveqciur Rrublebze Catare-
bul radiolokaciuri dakvirvebebis masalebiT. es teritoria 
moicavs 190 mikroubans, xolo Rrublebis. lgZm sididis gazom-

vaTa raodenoba 9050-s Seadgens. mniSvnelobebis (
mlgZ ) ganawi-

lebis veli kaxeTis regionisaTvis. 
HR icvleba 0,156 km-dan 1,857 km-mde. es diapazoni dayofili 

gvaqvs 0,2 km-ian cxra intervalad, romelTa saSualo sidi-
deebia: 0,2; 0,4; 0,6;....1,8 km. lgZm sidide ki, romelic icvleba 1,6-
dan 3,3-mde, davyaviT 0,2-ian 10 intervalad, romelTa saSualo 
sidideebia 1,6; 1,8; 2,0;...,3,4. HR–is TiToeul gradaciisaTvis 

dadginda lgZm-is saSualo Sewonili mniSvnelobebi ( mZlg ) da 

agebul iqna mZlg –is HR-Tan damokidebulebis grafiki, rome-

lic naCvenebia nax.2-ze punqtiris saxiT. am grafiks SualedSi 

0,15km HR2km damakmayofileblad aRwers Cvens mier regresiis 
gziT miRebuli Semdegi gamosaxuleba: 

lgZmT =-0,2 HR
2 +1,25 HR +1,65                          (1) 

regresiis koeficientebi 0,2; 1,25 da 1,65 miRebulia umci-
resi kvadratebis meTodis gamoyenebiT, (1) gamosaxulebis Sesa-
bamisi mrudi naCvenebia nax.2-ze mTliani xazis saxiT. kore-
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laciis koeficienti tolia 0,84, xolo saSualo kvadratuli 

gadaxra icvleba SualedSi 0,140,22-mde. 
(1) gamosaxulebis gamoyenebiT kaxeTis mTliani regionis 

TiToeul mikroubnisaTvis gamoTvlili iqna konveqciuri 
Rrublebis lgZmT sidideebi. Sesabamis mikroubnebSi lgZmT -is 

mniSvnelobebis Sedarebam statistikurad miRebul 
mlgZ –is 

mniSvnelobebTan gviCvena, rom maqsimaluri gansxvaveba lgZmT -si 

mlgZ –sgan ar aRemateba 10%-s. 

nax.2. 
mlgZ -s da logZmT-is HR-Tan damokidebulebis grafiki. 

(1) gamosaxuleba saSualebas gvaZlevs sxva regionis 
mikroubnebisaTvis gamovTvaloT Rrublebis lgZmT sidideebi da 
avagoT maTi ganawilebis veli mTliani regionisaTvis Tu 
gvecodineba am ubnebis reliefuri zedapiris saSualo 
simaRleebi (HR) zRvis donidan.  

 

literatura - REFERENCES - ЛИТЕРАТУРА 
1. Абшаев М.Т., Бурцев И.И., Ваксенбург С.И., Шелева Г.Ф (ред)., 1980 – 

Руководство по применению радиолокаторов МРЛ-4, МРЛ-5 и МРЛ-6 в 

системе градозащиты. Ленинград, Гидрометеоиздат, , стр. 17-18; 58-60. 
 
uak 551.501.8 
adgilmdebareobis reliefis saSualo simaRlis  gavlena mis Tavze 
ganviTarebul konveqciur Rrublebis  maqsimalur radiolokaciur 
amrekvladobis mamravlis logariTmze/ r. doreuli/hmi-s SromaTa 
krebuli -2009.-t.114.-gv.57-61.- qarT.; rez. qarT., ingl., rus.  
kaxeTis regionis magaliTze gamokvleulia reliefis gavlena konve-
qciur RrublebSi maqsimaluri radiolokaciuri amrekladobis mamra-
vlis logariTmze. Sedgenilia regresiis gantoleba, romelic saSu-
lebas gvaZlevs regionis 5X5km2 farTobis mqone mikroubnis Tavze ga-
nviTarebuli RrublisaTvis gamovTvaloT logZm-is mniSvneloba, Tu 
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gvecodineba am ubnis reliefuri zedapiris saSualo simaRle zRvis 
donidan. 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 them. /R.Doreuli/Transactions 

of the Institute of Hydrometeorology. -2009. - т.114. – 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 

calculate of significance logZm for clouds explicating above plot with square 5x5 km2, 

explicating above is made when average height of a relief surface is known it. HR. Fig. 2, 

Ref.1. 
 
УДК 551.501.8 

Влияние средней высоты рельефа местности на логарифм множителя 

максимальной радиолокационной отражаемости развивающихся над ними 

конвективных облаков./Р. Дореули/ Сб.Трудов Института Гидрометеорологии АН 

Грузии. –2009. – т.114. – с.57-61. – Груз.; рез. Груз., Анг.,Русск. 

На примере кахетинского гегиона Грузии изучено влияние высоты релиефа местности 

на логарифм множителя радиолокационной отражаемости. Составлено уравнение 

регресии, позволяющее рассчитать значения logZm для облаков развивающегося над 

участком с площадью 5Х5 км2, когда известно его средняя высота рельефной 

поверхностим HR. Рис 2, лит.1. 
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mTagoriani regionis erTujrediani konveqciuri 

Rrublis empiriuli radiolokaciuri modeli 

   konveqciuri Rrublebis sxvadasxva struqturas da ganviTare-
bis dinamikas ganapirobebs sinoptikuri situacia, atmosferos 
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.,1972) is 
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. analogiuri samuSaoebi Catarebul 
iqna Crdilokavkasiis (ruseTi) pirobebisaTvis n. bibilaSvilis 
da sxvaTa mier (Абшаев М.Т. и др.1980, Бибилащвили Н.Ш. и др. 1981, 

Абшаев М.Т. 1984,  Stephan P. Nelson et. al., 1984]. isini am sami ZiriTa-
di jgufidan mravalujredian konveqciur Rrublebs yofen ki-
dev sam qvejgufad: mowesrigebul, mouwesrigebel da sustado-
rganizebul mravalujredian Rrublebad. Cven SevecadeT Cvens 
xelT arsebuli masalis analizis safuZvelze mogvexdina aR-
mosavleT saqarTvelos mTagorian regionSi ganviTarebuli ko-
nveqciuri Rrublebis msgavsi klasifikacia. konveqciur Rrub-
lebze radiolokaciuri dakvirvebis masalebis analizis sa-
fuZvelze (masala moicavs 1400-ze met SemTxvevas) Cven mivediT 
daskvnamde, rom xsenebuli regionis wlis Tbili sezonis 
aRniSnuli Rrublebi SeiZleba dayofil iqnas sam ZiriTad 
jgufad: erTujredian, mravalujredian da  superujredian 
Rrublebad. 

Cvens 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 empiriuli radiolokaciuri modeli. gaanalize-
buli masala mopovebulia 1972-1985 wlebSi aRmosavleT saqar-
Tvelos regionSi. Cvens mier Seswavlil iqna 382 SemTxveva, 
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roca adgili hqonda erTujrediani konveqciuri Rrublebis 
ganviTarebas. 

erTujrediani konveqciuri Rrublebi Cveni pirobebisaTvis 
viTardebian ZiriTadad Sidamasiuri procesebis dros. am dros 
adgili aqvs erTi, an erTdroulad ramdenime izolirebuli 
konveqciuri keris warmoqmnas. frontaluri procesis dros 
erTujrediani konveqciuri kerebis warmoqmna da damoukide-
blad ganviTareba naklebad albaTuria. aseT situaciaSi, 
ZiriTadad erTujrediani kerebi gvevlinebian mravalujrediani 
da superujrediani Rrublebis winamorbedad. 

erTujrediani konveqciuri Rrublebi viTardebian izoli-
rebulad, ZiriTadad mTis wveroze an maT maxloblad da daba-
li siCqariT migrireben gabatonebuli nakadebis mimarTulebiT. 
Cvens pirobebSi aseTi Rrublebis migracia qaris mimarTule-
basa da siCqaresTan erTad ganpirobebulia gabatonebuli naka-
debis mimarT kavkasionis, kaxeTis da civ-gomboris qedebis 
orientaciiT. 

erTujrediani konveqciuri Rrublebis ganviTarebis maqsima-
lur stadias yovelTvis ar warmoadgens setyvis stadia. aseTi 
Rrublebi an ar iZlevian naleqs, an iZlevian intensiur Txevad 
naleqs setyvasTan erTad (myari naleqis maqsimaluri zoma 5-8 
mm-s ar aRemateba). im SemTxvevaSi, Tu adgili aqvs Sidamasiur 
procesze frontaluri procesis zeddebas, maSin erTujredi-
ani konveqciuri Rrubeli SeiZleba gadaizardos mravalujre-
dian an superujredian RrubelSi 

erTujrediani konveqciuri Rrublebis ganviTareba xdeba 
gabatonebuli qaris siCqaris dabali mniSvnelobebis pirobebSi. 
amis gamo maTi migraciis mimarTulebasa da gabatonebuli qa-
ris mimarTulebas Soris kuTxe 10-12 graduss ar aRemateba. 

ganviTarebis procesSi ramdenime erTujrediani Rrublis 
gaerTianeba maTi droSi da sivrceSi ganfenilobis gamo TiT-
qmis gamoricxulia.  

cxrilSi 1 moyvanilia erTujrediani RrublisaTvis damaxa-
siaTebeli radiolokaciuri da sxva parametrebis zRvruli da 
modaluri mniSvnelobebi da naCvenebia aseTi Rrublebis 
ganviTarebis zogierTi pirobebi.  

aRmosavleT saqarTvelos erTujredian konveqciur Rrub-
lebSi aRmavali da daRmavali nakadebis arseboba droSi wana-
cvlebulia da am ori procesis erTdrouli arseboba gamori-
cxulia. aseTive Sedegebia miRebuli CrdilokavkasiisaTvisac 
(Бибилащвили Н.Ш. и др. 1981). amis gamo erTujrediani konveqciu-
ri Rrublidan naleqis mosvla erTjeradia. aRmavali nakadi 
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aseT RrublebSi mxolod ganviTarebis stadiaSi arsebobs. 
Rrublis kveba da misi ganviTareba TiTqmis Tanabrad xdeba 
yvela mxridan. amis Sedegia is, rom am klasis konveqciuri 
Rrublis radioeqos horizontaluri Wrili radiolokaciuri 
amrekladobis yvela mniSvnelobisaTvis TiTqmis wriulia, an 
elifsuri, didi RerZiT Rrublis migraciis mimarTulebiT. 

 

cxrili 1.  erTujrediani konveqciuri Rrublis daxasiaTeba 

# 
damaxasiaTebeli niSnebi  

da parametrebis dasaxeleba 

damaxasiaTebeli niSnebi da 
parametrebis mniSvnelobebi 

parametris 
cvlilebis 
diapazoni 

parametris 
modaluri 

mniSvneloba 

1 Rrublis ganviTarebis pirobebi 
wnevis sustad gamoxatuli  

dasavleTis gradientiani 
veli 

2 konveqciuri aramdgradoba zomieri 
3 naleqis mosvlis procesi erTjeradi 

4 naleqis saxeoba da intensivoba 
unaleqo, susti an Zlieri 
Tavsxma wvima. susti etyva 

5 naleqis xangrZlivoba wT. 5 - 50 21 
6 Rrublis migraciis siCqare  km/sT. 3 - 16 6 
7 wamyvani nakadis siqare km/sT 5 - 22 9 
8 qaris wanacvleba wm-1 1ю10-5,4 - 1ю10-4,0 1ю10-4,5 

9 kuTxe qaris mimarTulebasa da Rrublis 
migraciis mimarulebas  Soris kuTxur 
gradusebSi. 

0 - 11 3 

10 pirveli radioeqos gamoCenis simaRle km. 2 - 5 3,2 
11 dro pirveli radioeqos gamoCenidan wT:  

a)maqsimalur ganviTarebamde 
b)naleqis mosvlamde 
g)pirvel elWeqamde 

 
13 - 21 
12 - 20 
14 - 26 

 
15 
14 
17 

12 sicocxlis xangrZlivoba wT. 30 - 70 38 
13 radioeqos maqsimaluri simaRle m km. 5 - 11,2 8,8 
14 temperatura Hm-is doneze  Tavisufal 

atmosferoSi 0C. 
-48,1  -7,4 -24,3 

15 maqsimaluri amrekladobis  donis simaR-
le Hm km. 

2,3 - 7,7 4,7 

 

erTujrediani konveqciuri Rrublis pirveli radioeqo (λ=3 
sm diapazonis radiolokatorebisaTvis) zRvis donidan 3-5 km-is 
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 maqsimumis 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 horizontaluri mi-
marTulebiT. radiolokaciuri amrekladobis vertikaluri gra-
dienti droSi swrafad icvleba. misi mniSvneloba sawyis momen-
tSi 2,0 - 2,5 km-1-dan 12-15 wuTis Semdeg klebulobs da Rebul-
obs mniSvnelobas 0,9-0,25 km-1. radiolokaciuri amrekladobis 
horizontaluri gradientic  sawyis  momentSi  swrafad  icv-

leba da mis zRvrul mniSvnelobas km-1)ufro male aR-

wevs, vidre vert. da garkveuli drois ganmavlobaSi  rCeba 
mudmivi. 

erTujrediani konveqciuri Rrubeli eleqtruli aqtivobis 
TvalsazrisiT Tavis maqsimums aRwevs Rrublis maqsimaluri 
ganviTarebis momentisaTvis. rogorc wesi, aseTi Rrublebis 
ganmuxtva ZiriTadad dedamiwaze xdeba. 

rogorc ukve aRvniSneT, erTujrediani konveqciuri Rrubl-
is regeneracia ar xdeba. marTalia adgili aqvs axali erTuj-
rediani Rrublis warmoqmnas da ganviTarebas im adgilebSi, sa-
dac ramdenime wuTis (30-50wT) win imyofeboda aseTive Rrubeli, 
magram axlad warmoqmnili Rrublis CaTvla winamorbedis 
regeneraciad ar SeiZleba. aseTi axlad warmoqmnili Rrubeli 
Tavisi ganviTarebis yvela stadias iseve gadis, rogorc misi 
winamorbedi 

literatura - REFERENCES – ЛИТЕРАТУРА 

1. Chisholm A.J., Renick J.H. 1972. Supercell and Multicell Alberta Hailstorms - 

Proc. Inter. Cloud Physics Conf., London, , p.67-68. 

2. Marwitz J.D. 1972. Supercells storms; Multicells storms; Severaly Sheared 

Storms. J. Appl. Met., vol. 11, N1. p.166-201. 

3. Stephan P. Nelson and Nansy C. Knight. 1984. The hibrid Multicellural - 

Supercellular storm: an efficient hail producer. Proc. 9th Inter. Cloud Physics 

Conf., Tallin USSR, p. 435-437  

4. Абшаев М.Т., Бурцев И.И., Ваксенбург С.И., Шевелa Г.Ф. (ред)- 1980. 

Руководство по применеию радиолокаторов МРЛ-4, МРЛ-5 и МРЛ-6 в 

системе градозащиты. Ленинград, Гидрометеоиздат,. 230 с. 

5. Абшаев М.Т., Бурцев И.И., Ваксенбург С.И., Шевелa Г.Ф. (ред)- 1980. 

Руководство по применеию радиолокаторов МРЛ-4, МРЛ-5 и МРЛ-6 в 

системе градозащиты. Ленинград, Гидрометеоиздат,. 230 с. 

6. Абшаев М.Т. 1984. Радиолокационная структура и динамика развития 

грозово-градовых процессов Северного Кавказа. В кн. 

"Радиометеорология". Труды VI Всесоюзного совещания Ленинград, 

Гидрометеоиздат, с. 109-115.  

7. Бибилащвили Н.Ш., Бурцев И.И., Серегин Ю.А. (ред). 198. Руководство 



 64 

по организации и проведению противоградовых работ. Ленинград, 

Гидрометеоиздат, 168 с. 
 

uak 551.501.8. 
mTagoriani regionis erTujrediani konveqciuri Rrublis empiriuli 
radiolokaciuri modeli./T. saluqvaZe., e. xelaia, a. balavaZe./. hmi-s 
SromaTa krebuli -2009.-t.114.-gv.62-66.- qarT.; rez. qarT., ingl., rus. 
statiaSi moyvanilia erTujrediani RrublisTvis damaxasiaTebali 
radiolokaciuri da sxva maxasiaTebeli parametrebis zRvruli da 
modaluri mniSvnelobebi aRmosavleT saqarTvelos regionisaTvis. 

aseTi Rrublebis pirveli radioeqo aRiniSneba sm talRaze zRvis 
donidan 3 – 5km.-is simaRleze Cndeba. rac maRalia radioeqos Casaxvis 
simaRle, miT metia albaToba aseTi Rrublis setyvis stadiamde 
ganviTrebisa. radioeqos zrda vertikaluri mimarTulebiT ufro 
swrafad mimdinareobs, vidre horizontaluri mimarTulebiT. cxr.1, 
lit.das.7.  

 

UDC 551.501.8. 

Empirical radar model of singlcell convective cloud of mountain region /T.Salukvadze, 

E.Rhelaya, A.Balavadze/. Transactions of the Institute of Hydrometeorology. -2009. - т.114. 

– p.62-66 - Georg.; Summ. Georg.; Eng.; 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 clouds is scored on a wave l=3,2 cm at 

height 3 - 5км from 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 horizontal. Tab.1, Ref. 7. 

 

УДК 551.501.8. 

Эмпирическая радиолокационная модель одноячейкого конвективного облака 

горного региона./Т.Салуквадзе, Э.Хелая, А.Балавадзе/. Сб.Трудов Института Гидро-

метеорологии АН Грузии. –2009. – т.114. – с.62-66. – Груз.; рез. Груз., Анг., Русск.  

В статье приведены максимальные и модальные значения радиолокационных 

параметров и указаны синоптические и аэрологические условия развития 

одноячейковых облаков для регионов Восточной Грузии. Первое радиоэхо таких 

облаков отмечается на волне =3,2 см на высоте 3 – 5км от уровня моря. Чем больше 

высота зарождения радиоэха, тем больше вероятность развития облака до градовой 

стадии. Развитие радиоэха по вертикальному направлению происходит быстрее, чем 

по гороизонтальному. Таб.1, лит. 7. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

r. doreuli 
m.nodias sax. geofizikis instituti 
uak 551.501.8. 

konveqciuri Rrublebis elWeqis aqtivobis 

kavSiri maTi ganviTarebis adgilmdebareobis 

reliefis saSualo simaRlesTan  

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

zemoaRniSnuli SemTxvevebi da maTgan gamowveuli ekono-
miuri zarali arsebiTad Semcirdeba, Tu regionis TiToeul 
mikroubans SeviswavliT da davaxasiaTebT elWeqsaSiSroebis 
TvalsazrisiT. amis gaTvaliswinebiT moxdeba rogorc avio da 
eleqtroxazebis, ise sxva obieqtebis dagegmva-ganaSenianeba. 

dakvirvebis regionis mikroubnebi elWeqsaSiSroebiT rom 
SevafasoT, TiToeuli mikroubnisaTvis unda SeviswavloT maT 
Tavze ganviTrebuli Rrublebis: 1)elWeqis aqtivobebi (R); 2) el-
Weqis aqtivobis xangrZlivobebi (tR); 3)saSualo Tbilsezonuri 
ganviTarebis ganmeoradobebi (nR). es sidideebi saSualebas mo-
gvcems regionis TiToeuli mikroubani kompleqsurad davaxasi-
aTod elWeqsaSiSroebis TvalsazrisiT.  

amJamad Cveni amocanaa kaxeTis mTagoriani regionis TiToe-
ul mikroubanSi SeviswavloT maT Tavze ganviTarebuli da gav-
liT moxvedrili konveqciuri Rrublebis elWeqis aqtivoba (R). 

am amocanis da sxva msgavsi amocanebis Sesasruleblad ka-
xeTis teritoria winaswar dayofili gvaqvs 5 x 5 km2 farTobis 
mqone 334 mikroubnad, romelTa reliefuri saSualo simaRle-
ebi (HR)  zRvis donidan dadgenilia. 

gasaanalizeblad gamoyenebuli iqna saqarTvelos mecniere-
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 iqna 2543 konveqciuri Rrubeli, romlebzec Catarebulia 
radiolokaciuri parametrebisa da Sesabamisi sivrcul-droiTi 
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koordinatebis 11418 gazomvaTa seriali. yoveli serialis dros 
izomeboda Rrublis maqsimaluri simaRle (zRvis donidan) Hm 
km; maqsimaluri amrekladobis simaRle Hzm km., maqsimaluri 
amrekladobis mamravlis logariTmi lgZm. fiqsirdeboda agre-
Tve nulovani izoTermis simaRle H0. am sidideebisa da 
Rrublis elWeqis kriteriumis dasadgen b.ziminis empiriuli 
formulis gamoyenebiT (И.Гайваронский, Б.Зимин, 1971), regionis 
TiToeul mikroubanSi moxvedrili yoveli RrublisaTvis ga-
moTvlili iqna elWeqis aqtivoba (kriteriumi R) Rrublebis Se-

rCeva xdeboda 5R25 pirobis gamoyenebiT. TiToeuli mikroub-

nisaTvis dadgenili iqna R-is saSualo mniSvnelobebi R  da ag-
ebul iqna maTi ganawilebis veli kaxeTis mTliani regioni-

saTvis (nax.1), romelzec datanilia izoxazebi R -is Semdegi  

nax.1. konveqciuri Rrublebis elWeqis aqtiurobaTa ( R )  
ganawilebis veli kaxeTis regionisaTvis 

 
mniSvnelobebisaTvis: 10, 14, 16, 20, 24. rogorc nax.1-dan Cans, 

maRali elWeqis aqtivobebiT ( R ) xasiaTdebian ZiriTadad is 
Rrublebi, romlebic viTardebian mTebze da mis kalTebze 
mdebare mikroubnebSi, sadac HR sidide maRalia. magaliTad, 
kavkasionis qedis samxreT kalTebis zeda nawilSi HR=1,857km, 

R =25. gomboris qedis yvelaze maRal adgilze HR=1,856km, R =24. 
qedebis kalTebis daqanebis gaswvriv alaznis velis da ioris 

zeganis mimarTulebiT HR mcirdeba, Sesabamisad mcirdeba R  
sidis mniSvnelobebic. Siraqis velis centralur nawilSi 
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HR=0,570 km, R =13. alaznis velis aRmosavleT nawilis yvelaze 

dabal da gaSlil adgilze HR=0,162km, R =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 Hm, HZm da lgZm sidideebi axasiaTebT. 

R sididis HR-Tan damokidebulebis analizuri saxe rom 
migveRo, SemovisazRvreT kavkasionis qedis samxreT kalTebze, 
alaznis velze da gomboris qedis Crdilo kalTebze dafi-
qsirebul konveqciur Rrublebze Catarebuli radiolokaciuri 
dakvirvebebis masalebiT. es teritoria moicavs 190 mikroubans, 
xolo Rrublebis Hm, HZm da lgZm parametrebis gazomvaTa 3580 
serials. 

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

HR-is TiToeuli gradaciisaTvis dadgenili iqna R sididis 

saSualo sidideebi ( R ) da agebuli iqna misi HR-Tan damoki-
debulebis grafiki, romelic naCvenebia nax.2-ze wyvetili xazis 

saxiT. es grafiki SualedSi 0,15km≤HR2km damakmayofileblad 
aRiwereba Cvens mier regresiis gziT miRebuli Semdegi gan-
tolebiT: 

RT = -2.4 HR
2
+17,8HR+4,9                        (1) 

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. korelaciis  

nax.2. R -is da RT-s HR-Tan damokidebulebis grafiki 
 

koeficienti tolia 0,89, xolo saSualo kvadratuli 
gadaxra icvleba SualedSi 1 † 1,7. 
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 (1) gantolebis gamoyenebiT kaxeTis mTliani regionis Ti-
Toeul mikroubnisaTvis gamoTvlili iqna konveqciuri Rrub-
lebis elWeqsaSiSroebis saSualo Tbilsezonuri aqtivobebi 
(RT). Sesabamis mikroubnebSi RT-s mniSvnelobebis Sedarebam sta-

tistikurad miRebul R -is mniSvnelobebTan gviCvena,  rom maq-

simaluri gansxvaveba RT-si R -sagan ar aRemateba 10%-s. 
 (1) gantoleba  saSualebas gvaZlevs regionis 5kmx5km=25km2 

farTobebis mqone mikroubnebis Tavze ganviTarebuli 
RrublebisaTvis gamoviTvaloT R-is mniSvneloba, Tu 
gvecodineba am ubnis reliefuri zedapiris saSualo simaRle 
(HR) zRvis donidan.   

literatura - REFERENCES – ЛИТЕРАТУРА 

1. Гайворонский И. И., Зимин Б. И. 1971. - О контроле результатов 

воздействия на грозовыепроцессы.  Тр ЦАО, Гидрометеоиздат, вып. 95, 

стр. 115-180. 
 

uak 551.501.8 
konveqciuri Rrublebis elWeqis aqtivobis kavSiri maTi ganviTarebis 
adgilmdebareobis reliefis saSualo simaRlesTan. /r.doreuli/. hmi-s 
SromaTa krebuli-2009.-t.114.-gv.67-70.-qarT.; rez. qarT., ingl., rus.  
kaxeTis regionis magaliTze gamokvleulia reliefis gavlena 
konveqciuri Rrublebis elWeqis aqtivobaze (R). Sedgenilia regresiis 
gantoleba, romelic saSulebas gvaZlevs regionis 5X5km2 farTobis 
mqone mikroubnis Tavze ganviTarebuli RrublisaTvis gamovTvaloT 
R-is mniSvneloba, Tu gvecodineba am ubnis reliefuri zedapiris 
saSualo simaRle zRvis donidan. il.2, lit. das. 1. 

 

UDC 551.501 8 

Сonnection between thunderstorm activity of convective clouds with average height of 

a relief of terrain of their development. /R.Doreuli/Transactions of the Institute of 

Hydrometeorology. -2009. - т.114. – 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 plot with square 5X5 

km2, explicating above is made when average height of a relief surface is known it.. HR. 

Fig. 2, Ref.1. 
 

УДК 551.501.8 

Связь между грозовой активности конвективных облаков со средней высотой 

рельефа местности их развития./Р. Дореули/.Сб.Трудов Института Гидрометео-

рологии АН Грузии. –2009. – т.114. – с.67-70. – Груз.; рез. Груз., Анг.,Русск.  

На примере кахетинского гегиона Грузии изучено влияние высоты релиефа местности 

на грозовой активности конвективных облаков (R). Составлено уравнение регресии, 

позволяющее рассчитать значения R для облаков развивающегося над участком с 

площадью 5Х5 км2, когда известно его средняя высота рельефной поверхностим HR. 

Рис 2, лит.1. 
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T.cincaZe, o.SveliZe, n.cincaZe 
hidrometeorologiis instituti  
uak 551.509:551.556/047 

radiolokaciuri monacemebis gamoyeneba 

hidrologiur gaangariSebebSi 

XX saukunis 80-iani wlebidan, wvimis Camonadenis maTemati-
kur modelirebisas, mdinareTa auzebSi mosuli naleqebis gan-
sazRvrisaTvis farTo gamoyeneba hpova radiolokaciuri moni-
toringis monacemebma [1-2]. radiolokaciuri sadgurebidan miRe-
buli informacia, atmosferuli movlenebis ganviTarebis Sesa-
xeb, gamoiyeneboda setyvasTan brZolis samsaxuris gadasaWre-
lad. 1978 wlidan SesaZlebeli gaxda TianeTis raionSi “ioris” 
sacdel poligonze misi gamoyeneba naleqTa gazrdis anu im 
mdinareTa Camonadenis xelovnurad momatebis samuSaoebos efe-
qturobis dasabuTebaSi, romlebzedac ukve arsebobda reguli-
rebuli wyalsacavebi, kerZod, md.ioris auzis Camonadenis for-
mirebaSi xelovnuri zemoqmedebis periodSi. 

wvimis wylebis Camonadenis gaangariSeba da maTi prognozi-
reba, mdinareTa calkeuli auzebisaTvis, mravali bunebrivi fa-
qtorebis zegavleniT formirdeba da xasiaTis SexamebiT dro-
Si ganumeorebelni arian. gansakuTrebiT es exeba mTis tipis 
mdinareebs, sadac wvimis Camonadenis genezisi kidev ufro rTu-
ldeba, mdinareTa kalapotebSi kalTuri Camonadenis garbenis 
drois simciris gamo. angariSs arTulebs atmosferuli nale-
qebis (Camonadenis umTavresi prediqtori) dRemde arsebuli 
gazomvebis meTodika da monacemebis ar arseboba (mdinareTa 
saTaveebSi).  

[3] monacemebis mixedviT 1970, 1990 da 1993 wlebisTvis atmos-
ferul naleqebze informacia da aRicxva tardeboda Sesa-
bamisad 441, 149 da 91 sadgurze. aqedan kaspiis zRvis auzze 47, 
xolo dasavleT saqarTvelos mdinareTa auzebSi _ 44 punqtze. 
(ix.cxr.1). rogorc cxrilidan vxedavT saqarTveloSi yovel 
aTas kv.km-ze saSualod modis 1.3 dakvirvebis punqti.  

Tu gadavxedavT literaturul wyaroebs [4-9] warmodgenas 
miviRebT hidrologiuri prognozirebis Tanamedrove mdgomare-
obaze, romelTagan [8]-Si “wyaldidobis Camonadenis gaangari-
Seba” ganxilulia Camonadenis gaangariSebis meTodikebi msof-
lio praqtikis gamocdilebaze. 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 msoflios mraval 
qveyanaSia gavrcelebuli, dayrdnobili genetikur Teoriaze. es 
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ukanaskneli farTod gamoiyeneba maTematikuri modelirebis 
dros patara auzis mqone mTis mdinareebisaTvis.     

cxrili 1. farTobebisa da meteosadgurebis (saguSagoebis) 
ganawileba simaRlis mixedviT 

simaRle 
zRvis 

donidan, m 

farTobi, 
aTasi km2 

% 
meteosadgurebis 

(saguSago) 
raodenoba 

sixSire, 
aTas 
km2-ze 

0_200 7.8 11.2 23 2.9 
299_500 10.3 14.8 15 1.5 
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 naleqebis raodenobasa da sixSires. 
pirveli meTodi metad martivia, magram rogorc prediqtorebis 
gansazRvris, aseve TviT gantolebis amoxsnis cdomilebis gamo 
dRevandel moTxovnebs ver akmayofilebs. meore meTodi rTuli 
da saimedoa, magram aqac atmosferuli naleqebis gazomvebis 
saSualebebi garkveul cdomilebas iwvevs. 

amrigad wvimis wylis Camonadenis gaangariSebis meTodika 
SesaZlebelia damuSavdes genetikuri Teoriis safuZvelze, ro-
melSic atmosferul naleqebze dakvirvebul masalebSi gamoye-
nebuli iqneba, standartul doneze gazomili radiolokaciuri 
monitoringis sistema, rac sagrZnoblad gazrdis gamoTvlebis 
saimedobas. 

amrigad, analizur gaangariSebaSi, dafuZnebuli Camonadenis 
warmoqmnis (genezisis) principebze, gaTvaliswinebuli unda 
iqnas mdinareTa auzebSi zedapiruli Camonadenis formirebis 
kavSiris mizezobriv da gamomwvev faqtorebs Soris. kerZod, 
meteorologiuri elementebiT (Txevadi naleqi) gamowveuli Ca-
monadenis formireba wyalSemkrebi auzis nebismieri farTidan.  

wvimis wylis Camonadeni SeiZleba warmovadginoT in-
tegraluri formiT 

 
 

 
t

k

t

k

kktktktttt hfhfhfhfhfQ
1 1

111211

 



 71 

romelic n.dolgovisa da m.velikanovis SromebSi [8-9] gene-
tikuri formulis saxelwodebiT aris cnobili da mas Semdegi 
saxe aqvs: 

 

 
 
 

(1) 

 

sadac, drois t momentisaTvis -
 tQ  Camonadenis xarjia; f _ 

erTdrouli Camonadenis farTobi, romelic Camketi kveTisaT-
vis warmoadgens funqcias wylis garbenis drois da  mdinaris 
dinebis siCqaris; X – wvimis wylis fenis simaRle; P – jamuri 
danakargebi droSi; h=X-P _ Camonadenis fena. 

vinaidan Cveni kvlevis mizans Seadgens md.ioris sof.lelo-
vanTan (Camketi kveTi) xelovnuri zemoqmedebis Sedegad Camo-
nadenis gaangariSeba, (1)-is gamoyenebiT. davadgineT auzis hid-
rografiuli qselis sxvdasxva farTidan mosuli, elementa-
luri jamuri Camonadenis moculoba, garbenis drois gaTva-
liswinebiT. kerZod, md.ioris zemo weli (sof.lelovanamde) 
davyaviT 190 Tanabari farTis (5 km2) kvadratebaT, TviTeuli 
kvadratidan viangariSeT garbenis dro (nax.1.a.). radioloka-
ciuri kompleqsiT, lokaciis xilvadobis arealSi (100_200 km 
radiusi) gansazRvruli iqnas mdinaris calkeul auzSi mosuli 
naleqebis intensivoba drois erTeulSi, dadgenili iqnas is 
farTi romelzedac aRniSnuli naleqi movida. (nax.1. b.). 

 gaviangariSoT md.iors zemo welSi 1985 wlis 25 maiss Rru-
belTa sistemaze warmoebuli zemoqmedebis Sedegad miRebuli 
Camonadeni (Camketi kveTi sof.lelovani, auzis farTobi 494 km2, 
mdinaris sigrZe 43km, mdinaris daxriloba 30‰, garbenis dro 8-
10 sT, Camonadenis koeficienti 0.35). gamoTvlis Sedegebi moce-
mulia nax.2-ze da cxr.2-Si moyvanilia gamoTvlis Sedegebi. 
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nax.2. md.ioris auzis zemo welSi 1985 wlis 25 maiss Rrubelis 
sistemis gadaadgileba 

 

cxrili 2 eqsperimentis gamoTvlis Sedegebi 

 

 
amrigad, limnigrafis bafTis gaSifrusas aRmoCnda, rom mo-

suli atmosferuli naleqebis Camonadeni gaangariSeba (garbe-

nis drois gaTvaliswinebiT) emTxveva mdinare ioris donis ma-

tebas, kerZod, wvimis dawyebidan 8 saaTis Semdeg mdinareSi na-

leqis Sesabamisad donem imata, rac gamosaxulia naxaz 3-ze. 
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    mosuli atmosferuli  naleqi, mm                        mdinaris  
   done, sm 

 

8 10 12 14 16 18 20 22 24 2 4 6 8 
    limnigrafis bafTis gaSifris dro, sT. 
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uak 551.509:551.556/047 
radiolokaciuri monacemebis gamoyeneba hidrologiur gaanga-
riSebebSi. /T.cincaZe, o.SveliZe, n.cincaZe/ .hmi-s SromaTa krebu-

li._2010._t.114._gv.69-75._qarT., rez.:qarT., ingl., rus. 
radiolokaciuri sadguris informaciaze dayrdnobiT da genetikuri 
formulis gamoyenebiT gaangariSebulia md.ioris – sof.lelovanTan, 
1985 wlis 25 maiss Catarebuli Rrubelze aqtiuri zemoqmedebis 
Sedegad miRebuli wvimis wylis Camonadeni 
 

UDC 551.509:551.556/047 

Application of radio-location data in hydrological calculations /T.Tsintsadze, 

O.Shvelidze, N.Tsintsadze/.Transactions of the Institute of Hydrometeorology. 2010.-

V.114.-p.69-75.-Georg., Summ.:Georg.,Eng.,Russ. 

Based on the radio-location station information and via usage of the genetic formula, the 

rain water runoff received as a result of the active influence exerted on the cloud on May 25, 

1985 near village Lelovani – riv. Iori has been calculated. 

 

УДК 551.509:551.556/047 

Использование радиолокационных данных для гидрологических расчетов. 

/Т.Н.Цинцадзе, О.А. Швелидзе, Н.Т.Цинцадзе/. Сб. Трудов Института гидро-

метеорологии АН Грузии. – 2010. – т.114. – с.69-75. – Груз., рез.: Груз.,Анг.,Русск.. 

На основании информасии радиолокационной станции и использованием 

генетической формулы стока, рассчитан дождевой сток р.Иори у створа Леловани по 

итогам активного воздействия на облакаб проведенный 25 мая 1985 года. 
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III.Rrublebze zemoqmedebiT gamowveuli naleqTa dabinZureba. 
III.Precipitation pollution caused by cloud seeding, 

III. Загрязнение осадков. вызванные воздействием на облакоа. 
 

hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 
         m. saluqvaZe 
p.meliqiSvilis sax. fizikuri da 
organuli qimiis instituti 
        T.saluqvaZe 
m.nodias sax. geofizikis intituti 
uak 550.42;54.064 
atmosferul naleqebSi tyviisa da iodis koncentraciebis 

damokidebuleba grova sawvimar Rrublebze zemoqmedebis 

dawyebis momentidan gasul droze 

Rrublebze zemoqmedebis normalurad Catarebis Sefaseba 
SesaZlebelia zemoqmedebaqmnili Rrublebidan mosul naleqebSi 
zemoqmedebis produqtebis (Cvens SemTxvevaSi Pb da I) koncent-
raciis donis SemowmebiT. winamdebare naSromSi detalurad ar-
is gamokvleuli im regionis naleqebis qimiuri Semadgenloba, 
sadac zemoqmedeba swarmoebda (Л.Ш.Абесалашвили и др.,1972). gamo-
kvlevebma aCvena, rom im dReebis naleqebSi, roca zemoqmedeba 
tardeba, Pb-is da I-is Semcvelobebi TiTqmis 2 - 2,5-jer aRemate-
ba iseT naleqebSi am elementebis Semcvelobas, roca zemoqme-
debis operacia Catarebuli ar yofila. es TiTqmis calsaxad 
miuTiTebs, rom  Pb da  I-is koncentraciis zrda damokidebuli 
unda iyos zemoqmedebaze. magram isic aSkaraa, rom zemoqmedebis 
dReebSi gazrdilia naleqebSi ZiriTadi ionebis koncentraciac 
(Л.Ш.Абесалашвили и др.,1972). es ki Sedegia imisa, rom dReebi, 
roca setyvasaSiSi da setyviani Rrublebis ganviTarebas aqvs 
adgili, xasiaTdeba Datmosferos Zlieri turbulenturi moZra-
obebiT, rac iwvevs atmosferoSi da Semdeg naleqebSi teri-
genuli aerozolebis momatebuli raodenobis moxvedras. amitom 
unda vifiqroT, rom zemoqmedebis dReebSi naleqebSi Pb da I-is 
koncentraciis zrda nawilobriv mainc SeiZleba iyos ganpi-
robebuli zemoTaRwerili movlenis gamo.  

aRniSnul naSromSi Cven SevecadeT gamogvekvlia Tu rogor 
icvleba Pb da I-is koncentracia naleqebSi Rrubelze zemoq-
medebis dawyebidan gasul drosTan kavSirSi. 

am miznisaTvis gamoviyeneT gasul wlebSi aRmosavleT sa-
qarTveloSi (Telavis r-ni sof. ruispiri) warmoebuli atmo-
sferuli naleqebis fraqciulad aRebuli sinjebis qimiuri an-
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alizis Sedegebi. naleqis fraqciulad aReba xdeboda naleqis 
mosvlis dasawyisidan yovel 15 wuTSi. marTalia naleqebis 
qimiur Semadgenlobaze dakvirvebis periodi mraval wels  mo-
icavs (1966 - 1979ww.), iseTi sinjebis raodenoba, roca daculi 
iyo zemoTxsenebuli pirobebi, 63-s ar aRemateba. TiToeul 15 
wuTian droiT intervalSi sinjebis raodenoba icvleba 6-dan 
14-mde. marTalia aseTi monacemebis gasaSualebuli mniSvnelo-
bebis saimedooba SedarebiT dabalia, magram pirveladi Sefa-
sebisaTvis namdvilad gamodgeba. 

Pb da I-is koncentraciis dinamikis sruli suraTis warmo-
dgenisaTvis Seswavlili iqna zemoqmedebaqmnili Rrublebidan 
zemoqmedebamde mosuli naleqebis qimiuri Semadgenloba. drois 
am intervals pirobiTad vuwodeT nulovani intervali. Semdegi 
15 wuTiani intervali Seesabameba moments, roca sinji aRebuli 

iqna zemoqmedebis dawyebidan 7,522,5 wuTis ganmavlobaSi. aseve 
30 wuTian intervalSi CarTulia im sinjebis qimiuri analizis 

Sedegebi, romelic aRebulia zemoqmedebis dawyebidan 22,537,5 
wuTis ganmavlobaSi da a.S.  

gaanalizebulia SemTxvevebi, roca zemoqmedebis xangrZ-
livoba ar aRemateboda 15 wuTs. es ZiriTadad aris erTu-
jredian Rrublebze zemoqmedebis SemTxvevebi. 

Cvens mier Catarebuli analizis Sedegebi naCvenebia nax.1-ze. 
 
 
nax. 1.þatmosferul naleqebSi tyviisa(1) da iodis(2) 

koncentraciebis mniSvnelobebis zemoqmedebis dawyebidan gasul 
drosTan damokidebulebis grafiki 

 

rogorc grafikidan Cans, naleqis sinjebSi, romelic win 
uswrebda zemoqmedebis dawyebas, Pb da I-is koncentracia daax-
loebiT iseTivea, rogoric saerTod zemoqmedebis dReebSi (Л.Ш. 
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Абесалашвили и др.,1976) sinjebi, romlebic aRebulia zemoqmedebis 
dawyebidan 15 wuTSi, xasiaTdebian Pb da I-is momatebuli (2,5 da 
metic) koncentraciiT. intervalebis ricxvis zrdasTan erTad 
tyviisa da iodis koncentraciebi swrafad ecema da TiTqmis ze-
moqmedebis dawyebidan erTi saaTis gasvlis Semdeg uaxlovdeba 
zemoqmedebiani dReebisaTvis damaxasiaTebel maT fonur mni-
Svnelobebs. 

Pb-sa da I-is droSi sinqronuli cvlileba miuTiTebs imaze, 
rom Cvens mier gaanalizebul atmosferul naleqebSi Pb-is kon-
centraciis zrda ZiriTadad mainc damokidebulia zemoqmedebas-
Tan da ara atmosferos mdgomareobaze zemoqmedebis dReebSi, 
radganac I-is wyaros atmosferoSi mxolod zRvis wyali war-
moadgens. 

amrigad, SeiZleba davaskvnaT, rom atmosferul naleqebSi 
tyviisa da iodis koncentraciis naxtomiseburi zrda zemoqme-
debis dawyebidan 15 wuTis gasvlis Semdeg SeiZleba mivaweroT 
zemoqmedebas, xolo am naxtomze miwis zedapiridan atmosferul 
naleqebSi moxvedrili tyviis raodenobis gavlena umniSvnel-
oa.Nzemoqmedebaqmnili Rrublebidan mosul naleqebSi am niv-
TierebaTa koncentraciis fonur mniSvnelobamde dacema xdeba 
ara uadres 45 wuTisa.  
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1. Абесалашвили Л.Ш., Карцивадзе А.И., Карсанидзе Н.И., Супаташвили 

Г.Д. 1972: Исследование химического состава атмосферных осадков в 
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uak 550.42;54.064 

atmosferul naleqebSi tyviisa da iodis koncentraciebis 
damokidebuleba grova sawvimar Rrublebze zemoqmedebis dawyebis 
momentidan gasul droze./m.saluqvaZe,T.saluqvaZe/. hmi-s SromaTa 
krebuli -2007.-t.114.-gv.85-96.- qarT.; rez. qarT., ingl., rus. naSromi 
eZRvneba grova sawvimari Rrublebidan mosul naleqebSi zemoqmedebis 
produqtebis (Pb da I) koncentraciis droSi cvalebadobis Seswavlas. 
dadgenilia, rom zemoqmedebis dawyebidan 15 wuTSi Pb-is da  I-is 
koncentraciebi 2,5-jer aRemateba maT Sesabamis mniSvnelobebs 
zemoqmedebis dawyebamde. koncentraciebi Tavis fonur mniSvnelobebs 
aRwevs zemoqmedebis damTavrebidan 40-50 wuTis gasvlis Semdeg. il.1, 
lit.das..2. 
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UDC 550.42;54.064 

Dependence of concentration Plumbum and Iodine in atmospheric precipitation from 

time, past from a beginning of influence on Cumulonimbus clouds. /M.Salukvadze,T. 

Salukvadze/.Translations of the Institute of Hydrometeorology.-2007.-V.114.-p.85-96.-

Georg. Summ.Georg..,Eng.,Russ.  

The work is devoted to study of changes of concentration of products of influence (Pb and 

I), in the atmospheric precipitation which has dropped out of clouds, subjected to artificial 

influence. Is established, that of concentration of these elements in precipitation taken in 15 

minutes the ambassador of a beginning of influence 2,5 times surpass to similar sizes at the 

moment of a beginning of influence. To the background meanings they come back after 40-

50 minutes after ending influence have passed. Fig.1,Ref.2. 

 

УДК 550.42;54.064 

Зависимость концентраций свинца и йода в атмосферных осадках от времени, 

прошедшего от начала воздействия на кучево-дождевые облака.. /М.Т.Са-

луквадзе,Т.Г. Салуквадзе/. Сб. Трудов Института гидрометеорологии АН Грузии. -
2007.-т.114.-с..85-96.- груз..; груз., англ., рус.  
Работа посвящается изучению изменений концентраций продуктов воздействия (Pb и 

I), в атмосферных осадках, выпавших из облаков, подвергнутых искусственному 

воздействию. Установлен, что концентраций этих элементов в осадках, взятых через 

15 минут после начала воздействия, 2,5 раза превосходит аналогичным величинам в 

момент начала воздействия. К своим фоновым значениям они возвращаются по 

прошествий 40-50 минут после окончания воздействия. Рис.1,лит.2. 
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hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 
      m. saluqvaZe 
meliqiSvilis sax. fizikuri da 
organuli qimiis instituti 
        T.saluqvaZe 
m.nodias sax. geofizikis intituti 
uak 550.42;54.064 

Sidamasiuri ganviTarebis erTujrediani Rrublebidan 

mosul naleqebSi da miwispira aerozolebSi Pb-is,  

I-isa da Cu-is Semcvelobis damokidebuleba am  

RrublebSi Setanili tyviis iodidis raodenobaze 

alaznis velis atmosferuli naleqebis qimiur Semadgen-
lobaze Rrublebze aqtiuri zemoqmedebis gavlenas swavlo-
bdnen a.qarcivaZe, g. supataSvili, l. abesalaSvili da sxv (Г. Д. 

Супаташвили и др. 1972; Л. Ш. Абесалашвили и др. 1972). maT mier 
gamokvleul iqna miwispira aerozolebisa da atmosferuli 
naleqebis qimiuri Semadgenlobis droSi da sivrceSi 
gasaSualebuli mniSvnelobebi da moZebnil iqna kavSiri wlis 
ganmavlobaSi atmosferoSi Rrublebze zemoqmedebis dros gab-
neuli aqtiuri reagentis (PbI2) raodenobasa da aerozolebSi 
da naleqebSi Pb, I da Cu-is Semcvelobas Soris. sakiTxisadmi 
aseTnairad midgomisas Znelia imis dadgena,  Tu ris Sedegia 
esa Tu is damokidebuleba sakvlev sidideebs Soris. 

winamdebare naSromSi Cven SevecadeT yoveli cdis Sedegi 
(cdas vuwodebT Rrubelze aqtiur zemoqmedebas da am Rrub-
lidan mosuli naleqisa da erTdroulad aRebuli aerozolis 
sinjis qimiur analizebis erTobliobas) gagveanalizebina 
calk-calke. xsenebul naSromSi Cven ganvixilavT erTujredian 
Sidamasiuri ganviTarebis Rrublebs, romlebic viTardebodnen 
erT garkvevul adgilas da Semdeg gadaadgildebodnen naleq-
isa da aerozolis sinjebis aRebis adgilisaken. 

cdis dros radiolokatoriT fiqsirdeboda Rrublis radi-
oeqos horizontaluri kveTi daaxloebiT 4 - 6 km-is simaRleze 
zRvis donidan. im meTodikis Tanaxmad, romliTac swarmoebda 
Rrublebze zemoqmedeba, reagenti SehqondaT upiratesad zemoT-
xsenebuli konturis SigniT da is SeZlebisdagvarad ganawi-
lebuli unda yofiliyo Tanabrad. 

cdebi SerCeul iqna iseTnairad, rom Rrublebs garda erT-
nairi genezisisa, unda hqonodaT TiTqmis erTnairi maqsimaluri 
simaRle (10-12km.) da moZraobis TiTqmis erTnairi traeqtoria. 
imis gamo, rom isini xasiaTdebodnen setyvasaSiSroebis sxvada-
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sxva mniSvnelobebiT da xsenebuli kveTis sxvadasxva sididiT, 
maTSi Seyvanil iyo sxvadasxva raodenobis aqtiuri reagenti. 
nax.1-ze warmodgenilia erT-erTi cdis sqematuri gamosaxuleba. 
sqemaze Sekruli texili konturi Seesabameba Rrublis radio-
eqos horizontalur Wrils 5,4 km-is simaRleze. nomrebi kon-
turebs SigniT aRniSnaven radioeqoze dakvirvebis drois gark-
vevul moments, romelTa Soris sxvaoba 4-6 wuTis tolia. 
mrgvali wertilebiT aRniSnulia reagentiani raketebis gaSveb-
is adgilebi. isrebiani xazebiT SemosazRvrulia raketebis 
gaSvebis horizontaluri kuTxeebi. oTxkuTxedi wertiliT 
sqemaze aRniSnulia sinjebis aRebis adgili (Telavis r-ni, 
sof. ruispiri). yoveli cdis dros cnobili iyo zemoqmedebis 
dawyebisa da damTavrebis dro. naleqisa da aerozolebis sin-
jebis aRebis dro yovelTvis Tavsdeboda drois zemoT-
xsenebul 
intervalSi.  

 
 
 
 
 
 
 
 
 

nax. 1. erT-erTi cdis sqematuri gamosaxuleba 
 
 cdebis saerTo raodenoba, romelic akmayofilebda yvela 

zemoTCamoTvlil pirobas, mocemul SemTxvevaSi, SemoisazRvre-
ba 54-iT. aqedan 35 SemTxvevaSi adgili hqonda sxvadasxva 
intensivobis zemoqmedebas. 

paralelurad gaanalizebul iqna iseTi SemTxvevebic (sul 
19 SemTxveva), roca Rrublis warmoSobis adgili da ganviTa-
rebis istoria TiTqmis iseTive iyo, rogoric zemoTaRweril 
SemTxvevebSi, magram maTi arasetyvasaSiSroebis gamo maTze ze-
moqmedeba Catarebuli ar yofila. aseTi Rrublebi Tavisi 
ganviTarebis tipiT (erTujrediani, Sidamasiuri xasiaTis) 
iseTive iyo, rogorc zemoTnaxsenebi Rrublebi, magram 
ganviTarebis simZlavriT Camouvardeboda maT. aseTi Rrublebis 
setyvasaSiSroebis koeficienti ar aRemateboda 0,3-0,4. 
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arazemoqmedebaqmnili Rrublebis CarTva SemoTavazebul 
analizSi ganpirobebulia imiT, rom saWiroa gvqondes 
gasaanalizebeli sidideebis e.w. fonuri mniSvnelobebi.  

ZiriTadi yuradReba gamaxvilebuli iyo naleqebSi da aero-
zolebSi Pb-is da I-is Semcvelobaze. paralelurad isazRvre-
boda Cu-ic. es ukanaskneli aRebuli iyo, rogorc sakontrolo 
elementi, radganac zemoqmedebis reagenti mas ar Seicavs, misi Zi-
riTadi wyaro niadagia, sadac igi xvdeba sasoflosameurneo 
kulturebze agroqimiuri operaciebis Catarebis dros. 
    saqarTvelos atmosferuli naleqebSi Pb-is, I-is da Cu-is 
Semcvelobis fonur mniSvnelobad iTvleba 2,3mkg/l, 4.9mkg/l da 
1.2mkg/l Sesabamisad (Л.Ш. Абесалашвили и др., 1972). 

arazemoqmedebaqmnili RrublebisaTvis Cvens SemTxvevaSi am 
sidideebis saSualo mniSvnelobebi odnav aRemateba zemoTmo-
yvanil mniSvnelobebs. (Pb-sTvis igi tolia 2.6mkg/l-sa, iodis-
Tvis - 5.1mkg/l da spilenZisTvis - 1.5mkg/l). amis mizezi, albaT, 
gaxlavT is, rom fonuri mniSvnelobebis dadgenisas iRebdnen 
yvela sinjs, aRebuls aprilis dasawyisidan oqtombris bolo-
mde. Cvens SemTxvevaSi cdebis umravlesoba modis setyvianobis 
TvalsazrisiT SedarebiT ufro aqtiur Tveebze (maisi-ivnisi da 
agvisto-seqtemberi), romelic Zlieri konveqciuri da turbu-
lenturi moZraobebiT xasiaTdeba (z. xvedeliZe,1998). 

zemoqmedebaqmnili Sidamasiuri procesis erTujrediani 

Rrublebis SemTxvevaSi naleqebSi tyviis saSualo Semcveloba 
6,15mkg/l tolia, iodis - 8.4, xolo spilenZis - 1,4mkg/l. 

raodenobrivad iqna Sefasebuli kavSiri PbI2-is raodeno-
basa da Sesabamis naleqebsa da aerozolebSi Pb-is Semcvelo-
bas Soris. grafikulad es damokidebuleba naCvenebia nax. 2-ze. 

nax.2. zemoqmedebis dros gaxarjuli reagentis raodenoba-
ze atmosferul naleqebSi da aerozolebSi tyviis Semcvelo-
bis damokidebulebis grafiki. 
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gaxarjuli reagentis im raodenobebisaTvis, romelebTanac 
saqme gvqonda Cveni cdebis dros (gaxarjuli reagentis raode-
noba erTi cdis dros 80kg-s ar aRemateboda. es ganpirobebuli 
iyo imiT, rom saqme gvqonda sust da saSualo ganviTarebis 
setyvasaSiS RrublebTan), es damokidebuleba wrfivia. sakmaod 
maRali mniSvneloba aqvs wrfivi korelaciis koeficients. 
(r=0,89).  

agreTve wrfivi damokidebulebaa naleqebSi Pb-isa da I-is 
Semcvelobebs Sorisac. es mosalodnelic iyo, radganac ala-
znis velze atmosferoSi iodis moxvedris sxva wyaro TiTqmis 
ar arsebobs, zemoqmedebis garda. maRalia Sesabamisi korela-
ciis koeficientic - r=0,95. analogiurad iqna gamokvleuli ae-
rozolebSi tyviis Semcvelobac (ix.nax.2). masze naCvenebia  
grafikuli damokide 

buleba sof. ruispirSi aRebuli haeris sinjebSi zemoqme-
debis masStabsa da am sinjebSi tyviis Semcvelobas Soris. 
CvenTvis saintereso tyviis iodidis raodenobisaTvis es damo-
kidebulebac wrfivia. aq sainteresoa erTi garemoebis xazgasma. 
zemoTxsenebul or sidides Soris korelaciis koeficientis 
mniSvneloba SedarebiT dabalia (rkor=0,6).  

alaznis velisaTvis haerSi tyviis Semcvelobis fonur 
mniSvnelobad iTvleba 1,17mkg/m3. Cven SemTxvevaSi igi tolia 1,4 
mkg/m3. es ukanaskneli emTxveva didi qalaqebisaTvis haerSi 
tyviis Semcvelobis mniSvnelobas (Farn P., Parungo O.R.I., 1970).   

amrigad, SeiZleba CaiTvalos, rom gamokvleulia da 
damyarebulia raodenobrivi kavSirebi alaznis velis 
erTujrediani, Sidamasiuri procesebisaTvis damaxasiaTebeli 
Rrublebidan mosul atmosferul naleqebsa da miwispira 
aerozolebSi tyviis, iodis da spilenZis Semcvelobebsa da 
zemoqmedebis masStabebs Soris. 
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uak 550.42;54.064 
Sidamasiuri ganviTarebis erTujrediani Rrublebidan mosul 
naleqebSi da miwispira aerozolebSi Pb-is, I-isa da Cu-is 
Semcvelobis damokidebuleba am RrublebSi Setanili tyviis iodidis 
raodenobaze /m. saluqvaZe, T.saluqvaZe/ hmi-s SromaTa krebuli -2007.-
t.114.-gv.85-96.- qarT.; rez. qarT., ingl., rus.  
naSromSi ganxilulia Rrublebze aqtiuri zemoqmedebis dros maTSi 
Setanili tyviis iodidis raodenobis gavlena am Rrublebidan mosul 
naleqebSi da miwispira aerozolebSi tyviis, iodisa da spilenZios 
koncentraciebze. Pb-sa da I-is koncentraciebi naleqebsa da miwispira 
aerozolebSi, roca RrubelSi Setanili iyo ara umetes 80 kg tyviis 
iodidis aerozoli, 2-3-jer aRemateba maT fonur mniSvnelobas, xolo 
Cu-is koncentracia PbI2-is raodenobisagan ar aris damokidebuli. 
il.2.,lit.das. 4.  
 

UDC550.42;54.064 

Dependence of concentrations Pb, I and Cu in the precipitations which have dropped 

out of singlcell air-mass clouds and in lowest layer aerosols from an amount of lead 

iodide, brought in  these clouds ../M. Salukvadze, T. Salukvadze/. Transactions of the 

Institute of Hydrometeorology. -2007. - т.114. – p.. 85-96 - Georg.; Summ. Georg.; Eng.; 

Russ. In the article the influence of an amount of lead iodide, brought in a singlcell air-mass 

cloud on concentrations Pb, I and Cu in precipitations and aerosols is investigated. 

Concentrations in precipitations and aerosols Pb and I, when in appropriate clouds was 

introduced no more than 80 kg. Lead iodide, 2-3 times exceed of their background 

significance, and the concentration Cu does not depend on an amount PbI2. Fig. 2.Ref. 4.  

 

УДК550.42;54.064 

Зависимость концентраций Pb, I и Cu в осадках, выпавших из одноячейковых 

внутримассовых облаков и в приземных аэрозолях от количества йодида свинца, 

внесѐнного в этих облаках../М.Т.Салуквадзе,Т.Г.Салуквадзе/. /. Сб.Трудов 

Института Гидрометеорологии АН Грузии. –2007. – т.114. – с.85-96. – Груз.; рез. 

Груз., Анг.,Русск.  

В статье изучено влияние количества йодида свинца, внесѐнного  в одноячейковое 

внутримассовое облако на концентраций Pb, I и Cu в осадках и аэрозолях. 

Концентраций в осадках и аэрозолях Pb и I, когда в соответствующих облаках было 

внесено не более 80 кг. йодида свинца, 2-3 раза превосходит их фонового значения, а 
концентрация Cu не зависит от количества PbI2. Рис. 2,  лит. 4. 
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IV. mezomasStaburi da lokaluri atmosferuli procesebis 
Teoriuli modelireba . 

IV. Theoretical modelling of mesoscale and local atmospheric processes. 

IV. Теоречиское моделирование мезомасщтабных и локальных атмосферных 

процесов. 
 

hidrometeorologiis institutis Sromebi, tomi #114 

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

d. demetraSvili 
hidrometeorologiis instituti 
uak 551.558.21:551.551.32 

haeris fonuri nakadis mier saqarTvelos reliefis 

garsdenis maTematikuri modelirebis Sedegebi 

 [1,2]-Si amoxsnili iyo Tavisufal atmosferoSi haeris naka-
dis mier mTis garsdenis sivrciTi arastacionaruli amocana 
da ricxviTi eqsperimentebi Catarebuli iyo modeluri izo-
lirebuli mTis SemTxvevaSi. winamdebare statiis mizania mok-
led aRvweroT [1,2]-Si ganxiluli modelis safuZvelze Cata-
rebuli ricxviTi eqsperimentebis zogierTi Sedegi saqarTve-
los reliefis gaTvaliswinebiT. 
 mokled davaxasiaToT modelis ZiriTadi Taviseburebani. 
models safuZvlad udevs atmosferos hidroTermodinamikis 
gantolebaTa sruli sistema hidrostatikur miaxloebaSi, rom-
elic Seicavs didmasStaburi fonuri procesis damaxasiaTebel 
meteorologiur sidideebs. vixilavT ra troposferoSi moZrav 
haeris masas rogorc idealur siTxes, qveda sazRvarze moicema 
haeris nawilakebis srialis piroba 
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  ,0       roca   z = H(x, y, t). 

aq  u, v da w haeris nakadis siCqaris mdgenelebia Sesabamisad x, 

y da z RerZebis gaswvriv (z RerZi mimarTulia miwis 
zedapiridan vertikalurad zemoT, xolo x da y RerZebi - 
Sesabamisad aRmosavleTisa da CrdiloeTis mimarTulebiT), 

),( yx reliefis aRmweri funqciaa,    wnevis analogis 

SeSfoTebaa, xolo H(x,y,t) Tavisufali zedapiria, romlis 
saSualebiTac xdeba amoxsnis aris zeda sazRvris modelireba. 
reliefTan dakavSirebul koordinatTa sistemaSi gadasvlis 
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Semdeg amocana amoxsnilia laqs-vendrofis orbijiani meTodis 
gamoyenebiT [3]. aRvniSnoT, rom amocanis aseTi formulireba 
warmoadgens [4]-Si ganxiluli organzomilebiani modelis 
ganzogadoebas samganzomilebiani reliefis SemTxvevaSi.   
 saqarTvelos teritoriisaTvis modelis realizaciis miz-
niT amoxsnis are ifareboda saTvleli badiT, romlis para-
metrebi iyo: vertikalze aiReboda 31 saTvleli done, xolo 
TiToeul doneze badis mTavari kvanZebis raodenoba x  da y 
RerZebis gaswvriv Sesabamisad Seadgenda 49 da 26-s mudmivi 
horizontaluri bijebiT  12y  x  km. vertikaluri biji 

reliefTan dakavSirebul sistemaSi 0.0331/30  , romelic 

dekartis marTkuTxovan koordinatTa sistemaSi Seesabameba 
bijs 400z  m SeuSfoTebeli Tavisufali zedapirisa da 

0y)(x,   SemTxvevaSi.Areliefisa da x / , y /  daxrilobe-

bis sawyisi masivebi miiReboda 6km bijis mqone badis kvanZebSi 
saqarTvelos fizikur-geografiuli rukidan. amis Semdeg xde-
boda am masivTa gagluveba [5]-Si warmodgenili formulis saS-
ualebiT, ris Sedegadac reliefisa da daxrilobebis saboloo 
gagluvebuli mniSvnelobebi miiReboda saTvleli badis 
kvanZebSi (12 km bijiT).  
  Catarebul ricxviT eqsperimentebSi Tavisufali zedapiri t 

= 0 sawyis momentSi moicemoda 12 km simaRleze, xolo droiTi 
bijis mniSvneloba t =2wT SeirCeoda gamoTvliTi aramdgra-
dobis kriteriumis Sesrulebis gaTvaliswinebiT. fonuri 
dineba, romlis parametrebi modelSi apriorulad moicemoda, 
Cndeboda sawyis momentSi da 2 sT-is ganmavlobaSi aRwevda 
stacionarul mdgomareobas. gamoTvlis Sedegebi ganixileboda 
integrebis dawyebidan t=10sT momentisaTvis, ris Semdegac mete-
orologiuri  velebi mniSvnelovnad aRar icvlebodnen.   
 erT-erTi ricxviTi eqsperimenti Catarebuli iyo dasa-
vleTis fonuri dinebis SemTxvevaSi. rogorc cnobilia aseTi 
procesebis ganmeorebadoba sakmaod maRalia wlis Tbil pe-
riodSi [6,7]. fonuri qaris mdgenelebi x da y RerZebis gas-
wvriv aiReboda Semdegnairad: UU = 10 m/wm, V = 0.  

Nnax.1–ze naCvenebia haeris dinebis gaTvlili veqtoruli 
velebi 600 da 1000 m simaRleebze zRvis donidan. am suraTe-
bidan kargad Cans, rom dasavleTis fonuri dineba garkveul  
deformirebas ganicdis. amoxsnis areSi moqceuli Savi zRvis 
nawili da kolxeTis dablobi dasavleTis dinebisaTvis warmo-
adgens qarpira mxares, sadac haeris nakadi “SeigrZnobs” moax-
loebuli orografiis arsebobas. naxazidan kargad Cans, 
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romHSavi zRvis teritoriasa da kolxeTis dablobze fonuri 
dineba moaxloebuli mTis masivebis gavleniT gadaixreba ma-
rcxniv ZiriTadi mimarTulebidan da umetesad mimarTulia sam-
xreT-dasavleTidan Crdilo-aRmosavleTisaken. aWarisa da afxa-
zeTis sanapiroebTan miaxloebisas, romlebic xasiaTdebian 
reliefis mkveTri amaRlebiT, haeris nakadi metad uxvevs Crdi-
loeTiT da afxazeTis sanapiroebTan qaris siCqaris x  mdgene-
li niSansac ki icvlis. unda aRvniSnoT, rom qarpira mxares 
atmosferos qveda fenebSi haeris dinebis gadaxra marcxniv 
fonuri qaris mimarTulebidan koriolisisa da wnevis gradi-
entis Zalebis erToblivi  moqmedebis Sedegia.  

 
(a) (b) 

nax.1. dinebis veli  dasavleTis fonuri  qaris   dros 
(U=10m/wm) zRvis donidan (a) 600  da  (b) 1000 m simaRleebze. 

 

mTis  masivTan  miaxloebisas nakadis meqanikuri damuxruWebis 
gamo koriolisis Zala mcirdeba da Sesabamisad irRveva wona-
sworoba am or Zalas Soris. amgvarad, koriolisisa da wnevis 
gradientis Zalis tolqmedi mimarTuli iqneba fonuri mimar-
Tulebidan marcxniv da nakadsac Sesabamisad aiZulebs gadaix-
aros imave mimarTulebiT. sainteresoa aRiniSnos, rom analogi-
uri Sedegi miRebulia agreTve [8]-Si kavkasiis regionSi ganvi-
Tarebuli saSualo masStabis atmosferuli procesebis mode-
lirebisas dasavleTis fonuri qaris SemTxvevaSi. ricxviTi 
eqsperimentis Sedegebis analizma aCvena, rom simaRlis matebas-
Tan erTad SeSfoTebuli dinebis mimarTuleba TandaTan uax-
lovdeba fonurs da zRvis donidan daaxloebiT 6km simaRleze 
dineba kvlav ganedur mimarTulebas Rebulobs. gamonaklisi 
kavkasionis qedis zemoT arsebuli area, sadac daikvirveba 
gadaxrebi fonuri mimarTulebidan.   
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    mTaTaSoriso dadableba haeris masebisaTvis warmoadgens 
derefans, sadac dasavleTidan SemoWrili fonuri dineba 
vrceldeba aRmosavleT saqarTveloSic TiTqmis mimarTulebis 
Seucvlelad. haeris masebis moZraoba orografiulad araerT-
gvarovani qvefenili zedapiris zemoT warmoSobs vertikalur 
siCqareebs, romlebic ematebian sinoptikuri procesebisaTvis 
damaxasiaTebel SedarebiT mcire vertikalur siCqareebs. nax.2-
ze naCvenebia vertikalur siCqareTa ganawileba zRvis donidan 
200m simaRleze.  

NAnax.2. vertikaluri siCqaris izowirebi (sm/wm-Si)  dasavleTis 
fonuri  qaris dros (U= 10m/wm) zRvis donidan 200 msimaRleze. 

kolxeTis dablobis teritoriaze, romelic dasavleTis 
fonuri qarisaTvis warmoadgens qarpira mxares, daikvirveba 
haeris aRmavali moZraoba, rac xelSemwyob pirobebs qmnis 
RrubelTa ganviTarebisa da naleqebisaTvis.  

   Ggansaxilveli aris Crdilo-aRmosavleT nawilSi, romelic 
dablobs warmoadgens haeris nakadi gadmolaxavs ra kavkasions, 
qvemoT eSveba. amitom aq sWarbobs daRmavali denebi. gaTvlili 
temperaturis SeSfoTebaTa velis analizma aCvena, rom 
temperaturis SeSfoTebaTa ganawilebis suraTi ZiriTadad ya-
libdeba vertikaluri moZraobis gavleniT. im adgilebSi, sa-
dac haeris aRmaval dinebasa aqvs adgili, adiabaturi gafar-
Toebis gamo haeri civdeba, xolo daRmavali moZraobis raio-
nebSi adiabaturi SekumSvis gamo - Tbeba. Aamitomac kolxeTis 
dablobis teritoriaze dasavleTis fonuri qaris dros Ziri-
Tadad adgili aqvs haeris gacivebas, xolo amoxsnis aris 
Crdilo-aRmosavleT da samxreT-aRmosavleT nawilebSi - haeris 
gaTbobas.  
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Semdegi ricxviTi eqsperimenti Catarebuli iyo aRmosav-
leTis fonuri qaris SemTxvevaSi. cnobilia, rom aseTi saxis 
sinoptikuri procesebi yvelaze metad daikvirveba wlis civ 
sezonSi [6,7].  am SemTxvevaSi fonuri qaris mdgenelebi iyo U=-
10 m/wm, V=0. N   

    nax. 3-ze naCvenebia haeris dinebaTa veqtoruli veli  800 m 
simaRleze. am SemTxvevaSi haeris masebi Savi zRvis terito-
riaze gavrcelebisas icvlian mimarTulebas da gadaixrebian 
fonuri qaris mimarTulebidan marcxniv. iseve rogorc dasav-
leTis  qaris SemTxvevaSi,  es movlena koriolisisa da wnevis 
gradientis Zalebis erToblivi moqmedebis Sedegia. nax.3-dan 
Cans, rom haeris dinebam SesaZloa fonuri SeuSfoTebeli 
dinebis x mdgenelis sawinaaRmdego niSanic SeiZinos. es movle-
na daikvirveba im adgilebSi, sadac mTa nakadis mimarT kedlis 
rols asrulebs da haeris nakadi atmosferos qveda fenebSi 
iZulebulia Semouxvios ZiriTadi mimarTulebidan marcxniv.  

 
Anax.3. Ddinebis veli  aRmosavleTis fonuri  qaris       
   dros (U=10m/wm ) zRvis donidan 800 m simaRleze 
 

nax. 4 – ze naCvenebia gamoTvlili vertikaluri siCqarisa da 
temperaturis SeSfoTebis veli veli zRvis donidan 200 m 
simaRleze. naxazidan kargad Cans, rom aRmosavleTis fonuri 
procesis dros kolxeTis dablobis teritoriaze mTebis 
qarzurga raionebSi  daikvirveba sakmaod mZlavri daRmavali 
dinebebi, romlebsac Tan axlavs  haeris adiabaturi gaTboba.  
esaa swored dakvirvebebidan kargad cnobili fionuri qarebi, 
romlebic xSirad viTardebian dasavleT saqarTvelos terito-
riaze aRmosavleTis fonuri procesebis dros [7]. 

(a) 
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  (b) 

nax. 4. (a) vertikaluri siCqareebisa da (b) temperaturis 
SeSfoTebis veli 200 m simaRleze aRmosavleTis fonuri 
qaris dros 
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uak 551.558.21:551.551.32 
haeris fonuri nakadis mier saqarTvelos reliefis garsdenis 
maTematikuri modelirebis Sedegebi./d. demetraSvili/. hmi-s SromaTa 
krebuli -2007.-t.114.-gv.85-96.- qarT.; rez. qarT., ingl., rus.  
mocemulia arastacionaruli sivrciTi hidrostatikuri modelis saf-
uZvelze Catarebuli ricxviTi eqsperimentebis Sedegebi saqarTvelos 
teritoriisaTvis (horizontaluri bijiT 12km) aRmosavleTisa da 
dasavleTis fonuri qarebis SemTxvevebSi. gamoTvlebma aCvena, rom 
modeli kargad aRwers saqarTvelos teritoriaze ganviTarebuli  
meteorologiuri procesebis Taviseburebebs, maT Soris - fionuri 
qarebis warmoSobas dasavleT saqarTvelos teritoriaze aRmosavleT-
is fonuri procesebis dros.   
 

UDC 551.558.21:551.551.32 

Results of mathematical modelling of a streamline  of a relief of Georgia by air 

background current./Demetrashvili D/. Transactions of the Georgian Institute of 

Hydrometeorology. -2007. - т.114. – p.. 85-96 - Georg.; Summ. Georg.; Eng.; Russ.  

Results of  numerical experiments which have been carried out on the basis of non-

stationary spatial hydrostatic mesoscale model for territory of Georgia (by horizontal step of 

12 kms) are presented in case of east and western background winds. Calculations have 

shown, that the model well describes features of  meteorological processes developing on 

territory of Georgia, including formation of foehn winds on territory of the Western Georgia 

at eastern  background  stream.  

 

УДК 551.558.21:551.551.32 

Результаты  математического  моделирования обтекания рельефа Грузии  воздушным  

фоновым  потоком./Д. И. Деметрашвили/. Сб.Трудов Института Гидрометеорологии 

Грузии. –2007. – т.114. – с.85-96. – Груз.; рез. Груз., Анг.,Русск.  

Представлены результаты численных экспериментов, проведѐнных на основе 

нестационарной пространственной гидростатической мезомасштабной модели для 

территории Грузии (горизонтальным шагом 12 км) в случае восточного и западного 

фонового ветров. Расчѐты показали, что модель хорошо описывает особенности 

метеорологических процессов, развивающихся на территории  Грузии, в том числе - 

формирование фѐновых ветров на территории Западной Грузии  при восточном 

фoновом потоке. 

 



 92 

  ;
xp

H
τ

l

g
μH,μ

x

H

l

g
μ

x

H
H,

l

g
μ

xt

H

l

g
μ

y

H

l

g
μu


































2

23

2

3

2
2

2

2

  ,,,
2

23

2

3

2
2

2

2 yp

H

l

g
H

y

H

l

g

y

H
H

l

g

yt

H

l

g

x

H

l

g
v































 

hidrometeorologiis institutis Sromebi, tomi #114 

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

b.miqaSaviZe 

hidrometeorologiis instituti 
uak 551.510 

mTebis gavlena atmosferuli procesebis dinamikaze 

atmosferuli procesebis dinamikaze mniSvnelovan gavlenas 
axdens adgilmdebareobis reliefi. am gavlenis gamo, erTis 
mxriv, irRveva qaris geostrofiuloba, xolo meores mxriv, 
warmoiqmneba damatebiTi vertikaluri dinebebi, ganpirobebuli 
mTis kalTebze haeris masebis srialiT. qarze reliefis 
gavlenis gaTvaliswinebisaTvis qaris horizontaluri 
mdgenelebi warmodgenili gvaqvs Semdegnairad [5]: 

 
(1) 

 

(2) 
 

sadac  1n;  P0/Ph;  P0=1000 hp-s - standartuli wne-

vaa zRvis doneze; Ph = Phx,y - wnevaa mTis zedapirze; n=1,2,4,8 

Sesabamisad 850, 700, 500 da 300 hp-s doneebze gaTvlebisas. dan- 

arCeni aRniSvnebi zogadad cnobilia. -s aseTi saxiT war-
modgena([3]) ganpirobebulia imiT, rom mTebis gavlena atmos-
feruli procesebis dinamikaze simaRlis mixedviT TandaTan 
mcirdeba ise, rom kavkasiis pirobebSi(mTebis saSualo simaRle 
3 km-ia) 500 hp-iani zedapiris zemoT umniSvnelod mcirea.ñ 

Tu (1) da (2)-Si davuSvebT, rom =1-s da ugulvebelvyofT 
bolo wevrs(meoTxe wevri xdeba 0-is toli), miviRebT i.kibelis 
cnobil meore miaxloebas [2]. bunebrivia, ismeba kiTxva, ramde-
nad aucilebelia me-4-e da me-5-e wevrebis gaTvaliswineba? miT 
umetes, rom uganzomilebo sidideebSi warmodgenis dros me-5-e 
wevris win dgas i.kibelis cnobili mcire parametri kvadratSi, 
anu gamodis, rom me-5-e wevri ori rigiT ufro dabalia, vidre 
pirveli da erTi rigiT dabali, vidre meore da mesame wevrebi. 
magram, Tu gaviTvaliswinebT, rom ”msgavsebis Teoriis” mosa-
zrebani araa sakmarisi moZraobis gantolebebis sxvadasxva wev-
rebs Soris Tanafardobebis SefasebisaTvis aseTi saxis 
amocanebi ar SeiZleba gadawyvetili iqnas faqtiuri monace-
mebis sakmaod detaluri analizis gareSe [1], cxadi gaxdeba am 
wevrebis gaTvaliswinebis aucilebloba. marTlac, H-is 
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faqtiuri monacemebiT(1997 wlis ianvari-ivnisi, 73 SemTxveva)  
gamoTvlili iqna (1) da (2)-Si Semavali TiToeuli wevris 
maqsimumebis saSualo kvadratuli mniSvnelobebi(skm) cal-
calke 850, 700 da 500 hp-ian doneebze da saerTo mTeli 
fenisaTvis(850- - 500 hp). gamoTvlis Sedegad aRmoCnda, rom 
magaliTad, 850 hp-s doneze MTS sistemaSi gvaqvs(frCxilebSi 
mocemulia igive sidideebi 1.5 - 5.5 km-ian fenaSi): 

  
 

 
 

 
 
 

 
 

 
 
 

 
rogorc am Sedegebidan Cans, Cvens mier damatebuli wevrebis 

faqtiuri mniSvnelobebi (2.2(2.4), 7.7(8.4)) da meore miaxloebis 
wevrebis faqtiuri mniSvnelobebi (1.5(2.4), 7.1(14.4)) TiTqmis 
erTnairia da amitom aucilebelia maTi gaTvaliswineba.A 

uwyvetobisa da siTbos modinebis gantolebebidan, (1) da (2)-
is CasmiT, miiReba saprognozo gantolebaTa sistema [4]: 

 

(3) 
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(4) 

 

 (3) da (4) gantolebebs H/t-sa da -s mimarT vxsniT Semdegi 
sasazRvro pirobebiT:  
1. atmosferos zeda sazRvarze ar xdeba haeris gadineba, anu  

gw  roca  p;   
2. mTis zedapirTan adgili aqvs haeris masebis mTis kalTebze    
srials, anu 

 
roca, 
 

 
(5) 

sadac u da v mocemulia (1) da (2) gamosaxulebebiT, xolo      
h=h(x,y) – mTis zedapiris gantolebaa;  
3. amocanis amoxsnis aris sazRvarze, amoxsnis mTliani drois    

ganmavlobaSi, cnobilia H geopotencialis mniSvneloba. 
sistema (3)-(4)-is amoxsna xdeba Semdegi TanmimdevrobiT; 

1. pirvel droiT bijze gantoleba (3)-is marjvena mxareSi 
rCeba  mxolod  pirveli  wevri, romelic minimum erTi rigiT 
mainc ufro maRalia, vidre sxva wevrebi da ganisazRvreba 

(H/t)1 pirveli  miaxloebiT (qveda indeqsebiT aRniSnulia 
miaxloebis nomrebi);èðåäêè 

2. (H/t)1-is gamoyenebiT ganisazRvreba (4) gantolebidan 1. 

3. (H/t)1-sa da 1-èñis gamoyenebiT sruli (3) gantolebidan 

ganisazRvreba (H/t)2, xolo Semdeg, am ukanasknelis gamoyene-

biT (4) gantolebidan - 2. 

droiT meore da Semdeg bijebze (H/t)1-isa da 1-is nacvlad 

gamoiyeneba wina droiTi bijis (H/t)2 da 2 . 
diferencialur gamosaxulebaTa sasrul sxvaobebSi Caweris 

dros warmoebulebi horizontaluri koordinatebiT(x,y) Secv-
lilia centraluri sxvaobebiT. vertikaluri koordinatiT(p) 

warmoebulebi gamoTvlilia Semdegnairad: 

                f/p850 =(f700-f850)/(70-85);        f/p700 =(f500-f850)/(50-85);  
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               f/p500 =(f500-f700)/(50-70), 

xolo -s SemTxvevaSi /p850 =(700-h)/(70-Ph), sadac h gansaz-
Rvrulia qveda sasazRvro (5) pirobiT da masSi Semavali u da v-

s gamoTvla xdeba (1) da (2) gamosaxulebebiT 850 hp-is doneze. 
aseTi daSveba gamarTlebulia, radgan saTvleli badis 280 

kvanZidan 245 kvanZSi Ph850 hp-ze. 
prognozis Tvlis dros sawyis monacemebad gamoiyeneba geo-

potencialis mniSvnelobebi 850, 700 da 500 hp-ian doneebze ba-
dis 22 x 28 kvanZSi, bijiT 100 km. amoxsna miiReba badis cen-tr-
alur 10 x 16 kvanZSi. amoxsnis aris gare sazRvris 6-6 rigSi, 
oTxive mxridan, gamoiyeneba cvladi sasazRvro pirobebi. dro-

iTi biji t =1800 wm-s. 
24 saaTiani prognozis gaTvlas personalur kompiuter-

ze(sixSiriT 100 megaherci da meti) Wirdeba saSualod 3 wuTze 
naklebi. prognozebis Sefaseba xdeboda badis centraluri 
nawilis, erTmaneTisagan 300 km-iT daSorebul, 4 x 6 wer-tilSi. 

nax.1–4-ze mocemulia at-850-is 24 saaTiani prognozis maga-
liTi 24.01.97 wlis 03 saaTis monacemebiT(nax.1). am prognozis 
Sefasebis Sedegebi mocemulia cxr.1-is zeda nawilSi, sadac  - 

prognozis fardobiTi cdomilebaa; kk-prognozirebul da 
faqtiur cvlilebebs Soris korelaciis koeficientia; df – 

mTel velze(4 x 6)  geopotencialis faqtiuri cvlilebis 
saSualoa geopotencialur dekametrebSi(gpd). 

 
 
 
 
 
 
 
 
 
          nax. 1. sawyisi veli, 24.01.97, 03 sT. 
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nax. 2. faqtiuri veli, 25.01.97, 03 sT. 
 
 
 
 
 
 
 
 
 
 

nax. 3. prognozirebuli veli orografiis gavlenis 
gaTvaliswinebiT 

 
 
 
 
 
 
 
 
 
 

 

nax. 4. prognozirebuli veli orografiis gavlenis 
gaTvaliswinebis gareSe 

 
cxrili 1. cvladi sasazRvro pirobebiT geopotencialis 24 

saaTiani prognozis Sefasebis Sedegebi 

prognoze-
bis 

raodenoba 
done 

reliefis gavlenis 

df gaTvaliswinebiT 
gaTvaliswinebis 

gareSe 
  kk   kk 

1, (24.01.77) 
850 
700 
500 

0.06 
0.16 
0.19 

0.98 
0.97 
0.98 

0.15 
0.20 
0.21 

0.95 
0.96 
0.98 

6.1 
6.3 
5.6 

80 
850 
700 
500 

0.32 
0.33 
0.28 

0.95 
0.86 
0.90 

0.36 
0.34 
0.29 

0.84 
0.86 
0.90 

2.8 
2.8 
4.1 

 

am dRes 850 mb-arze geopotencialis cvlileba iyo araCveu-
lebrivad didi – saSualod mTel velze 6.1 gpd. daeca wneva 
astraxanTan 9, simferopolSi 8, Tbilissa da baqoSi 6 gpd-Ti 
da a.S. miuxedavad aseTi didi cvlilebisa, prognozire-buli 
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veli(nax.3) kargad emTxveva faqtiur vels (nax.2) -  =0.06 da 
kk=0.98-s. nax.4-ze SedarebisTvis mocemulia igive prognozi oro-

grafiis gavlenis gaTvaliswinebis gareSe (). arc es prog-
nozia cudi ( =0.15, kk=0.95), magram naklebad zustia, vidre 
orografiis gavlenis gaTvaliswinebiT. aRsaniSnavia, rom yve-
laze didi gansxvaveba SeimCneva swored kavkasiis mTebiT dafa-
rul teritoriebze, rac kargad Cans nax.3,4-ze 146, 148 da 150 
gpd-iani izohifsebis Sedarebidan. 

rogorc cxr.1-dan Cans, moyvanil magaliTSi fardobiTi cdo-
mileba ( ) orografiis gavlenis gaTvaliswinebiT gaumjo-
besda 2.5-jer(0.15:0.06) 850 hp-ze, 25(0.20:0.16) da 11(0.21:0.19) pro-
centiT Sesabamisad 700 da 500 hp-ze.   

cxr.1-is qveda nawilSi mocemulia 1997 wlis ianvar-ivnisis 
monacemebiT geopotencialis 24 saaTiani 80 prognozis Sefase-
bis saSualo Sedegebi. rogorc am Sedegebidan Cans, reliefis 
gavlenis gaTvaliswinebiT prognozi sagrZnoblad gaumjobe-
sda, gansakuTrebiT 850 hp-ian doneze.   gaumjobesda saSualod 
13(0.36:0.32=1.13), 3 %-iT Sesabamisad 850, 700 da 500 hp-ze. progno-
zebis aRniSnuli gaumjobeseba miRweulia orografiis gavle-

nis gaTvaliswinebiT, simaRlis mixedviT cvladi,  parametris 
SemotaniT da atmosferos qveda sazRvarze mTis kalTebze hae-
ris masebis srialis pirobiT. amasTan, rogorc saSualo monac-
emebidan Cans, prognozi 850 da 700 hp-ze naklebad zustia 
( =0.32, kk=0.85 da =0.33, kk=0.86 Sesabamisad), vidre 500 hp-ze 
( =0.28, kk=0.90). aseTi Sedegebi, vfiqrobT ganpirobebulia imiT, 
rom faqtiurad atmosferuli procesebis dinamikaze mTebis 
gavlena bevrad ufro rTulia, vidre mas aRwers srialis pi-
roba. Tu SevZlebT am pirobis nawilobriv dazustebas, Tundac 
nakadis perpendikularul sibrtyeSi mTebis simrudis gaTva-
liswinebiT [5], maSin unda vivaraudoT, rom prognozis Sede-
gebi kidev ufro gaumjobesdeba.   
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mTebis gavlena atmosferuli procesebis dinamikaze,,/b.miqaSaviZe/, hmi-s 
SromaTa krebuli –2007-t.114,–gv.    – qarT. rez. qarT ingl. rus.  
ganxilulia sakiTxi mTebis gavlenis gaTvaliswinebisa qaris siCqaris 
horizontaluri mdgenelebis gamosaTvlel gamosaxulebaTa da-
zustebis aucileblobisa da marTebulobis Sesaxeb. mocemulia saTa-
nado saproognozo gantolebaTa sistema. reliefis gavlenis gaTvali-
swinebiT da gauTvaliswineblad gaTvlili 80 prognozis Sefasebis 
saSualo Sedegebi da prognozis magaliTi. cxr. 1, il. 4, lit.das. 5. 
 

UDC 551.510 

Influence of Mountains on the Dynamics of Aatmospheric Processes, /B.A.Mikashavidze/, 

Tansactions of the Institute of Hydrometeorologyof Georgian Academy of Science, 2007-  

V 114, -p.          ., -Georg.:Summ.Georg.Eng..Russ. 

In the article the question on necessity and legitimacy for accuracy of expressions to account 

the horizontal components of wind speed with the purpose to take into account an influence 

of orography on dynamics of atmospheric processes. A relevant system of prognostic 

equations, avarage results of  80 forecasts' calculation taking and not taking into account the 

influence of orography and an example of forecast are being presented. Tab.1, Fig.4, Ref.5. 
 

УДК 551.510 

Влияние гор на динамику атмосферных процессов,/Б.А.Микашавидзе/, Сб. Трудов  

Института гидрометеорологии АН Грузии, -2007- т.114, -с.      , -Груз., рез. Груз., Анг., 

Русск. 

Рассмотрен вопрос о необходимости и правомерности уточнения выражений для 

расчета горизонтальных составляющих скорости ветра с целью учета влияния 

орографии на динамику атмосферных  процессов. Приводятся соответствующая 

система  прогностических уравнений, средние результаты расчета 80 прогнозов с 

учетом и без учета влияния орографии  и пример. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

g. gunia 
hidrometeorologiis instituti  
z. cqvitiniZe 
ekologiuri usafrTxoebis sazogadoeba 
uak551.510.04 
fionuri movlenebis zemoqmedebis Taviseburebani kolxeTis 

dablobis atmosferuli haeris ekologiur mdgomareobaze 

dasavleT saqarTvelos regionis klimaturi TaviseburebaTa 
Sesaxeb jer kidev 1853 da 1898 ww cnobili mecnierebis 
a.cimermanis da a.voeikovis, xolo me XX-e saukunis dasawyisSi 
a.kaminskis da i.figurovskis mier iyo aRniSnuli. es Tavise-
bureba ganpirobebulia mravali klimatwarmomqmneli faqto-
rebiT, maT Soris: -regionis geografiuli mdebareobiT, orog-
rafiiT, atmosferuli procesebiT da sx. [А.И.Воейков; С.У.Гуния; 
И.В.Фигуровский].  

calkeuli aRniSnuli parametris analizi gansaxilvel re-
gionisTvis mniSvnelovan praqtikulsa da mecnierul interess 
warmoadgens. magram CvenTvis ufro met interess iwvevs 
ganawilebis TaviseburebaTa kvleva im “tradiciuli” meteoro-
logiuri elementebisa, romlebic, sxvadasxva wyaroebidan mavne 
nivTierebaTa emisiebis raodenobis mudmivobis pirobebSi, mni-
Svnelovan gavlenas axdenen atmosferos lokaluri dabinZure-
bis doneze da CvenTvis cnobilia, rogorc “saSiSi meteorolo-
giuri pirobebi”. maT ricxvs miekuTvneba: - temperatures 
miwispira da wamoweuli inversiebi; haeris uZraoba; nislianoba; 
Rrublianoba; qaris ”saSiSi” siCqareebi da mimarTulebebi, 
romlis drosac mavne nivTierebebi amofrqve-vis adgilebidan 
sacxovrebel da dasasvenebel raionebSi gadaitaneba.   

amJamad, aRniSnuli TvalsazrisiT, gvinda SevexoT iseT 
naklebad Seswavlil zemoqmedebas, rogorsac atmosferos 
dabinZurebis doneze fionuri movlenebis gavlena warmoadgens. 
amasTan, aRniSnuli sakiTxis ganxilva didad daSorebuli 
regionebis pirobebSi mniSvnelovan samecniero da praqtikul 
interess warmoadgens.                  

fionuri movlenebis niSnebis ricxvs mTebidan barSi Seda-
rebiT Tbili qarebis daberva miekuTvneba, fardobiTi teniano-
bis Semcirebisa da qveda iarusebis Rrublebis gafantvis Tan-
xlebiT. amasTan fionebi qedebis qarzurga mxareze haeris naka-
dis damavali moZraobis Sedegad viTardebian. amas SeiZleba 
adgili hqondes haeris nakadis mier mTebis qedebis gadavlisas 
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ciklonis sistemaSi, misi mTis qedebis maxloblad gadaadgi-
lebisas, ferdobebidan haeris nakadis Sewovis procesis 
ganviTarebiT [С.У.Гуния]. 

aRsaniSnavia, rom kolxeTis dablobi fionuri movlenebis 
ganviTarebis xelSemwyob pirobebis mqone regionis klasikur 
magaliTs warmoadgens. amas aq garemomcveli mTebis Tavise-
bureba ganapirobebs.  

unda iTqvas, rom, sazogadad, am raionis orografia kli-
matwarmomqmnel faqtors warmoadgens. is amierkavkasiis dasav-
leTiT mdebareobs da sami mxridan garSemortymulia mTebis 
qedebiT:  
- CrdiloeTiT – didi kavkasionis qedebis masivebi 3000-4000 m-is 
simaRliT;  
- samxreTiT - mcire kavkasionis qedebi, daaxloebiT, 2000 m-is  
simaRlioT; 
- aRmosavleTiT – lixis (suramis) qedi, 900-2500 m-is sima-
Rleebis farglebSi, romelic didi da mcire kavkasionis 
qedebs aerTebs. 

xolo dasavleTis mxridan kolxeTis dablobi Savi zRviT 
aris SemosazRvruli.  

didi da mcire kavkasionis masivebi dasavleTidan aRmosav-
leTisken, centralur nawilamde, urTierT Sesayrelad mimar-
Tul sistemas qmnian.   

amis Sedegad kolxeTis dablobs samkuTxedis forma gaaCnia, 
lixis qedis mTiswins mikvruli wveriT da Savi zRvis sanapiro 
zoliT warmosaxuli fuZiT. 

amrigad, kolxeTis dablobi dasavleTiT, Savi zRvis mxri-
dan, xolo aRmosavleTiT, lixis qedidan, aris Ria haeris 
masebis SemoWrisaTvis. 

saSualod, am qarebis ganmeoradoba gansaxilvel terito-
riaze 42 da 53% Seadgens, Sesabamisad. amasTan, kolxeTis dab-
lobze aRmosavleTis qarebis ganviTarebisas, aRniSnuli orog-
rafiuli Taviseburebani gansakuTrebuli cirkulaciuri reJi-
mis damyarebas iwveven, rasac fionuri movlenebi (maRlidan ha-
eris masebis daSveba) axlavT Tan.  

am procesis dinamika gamoixateba imaSi, rom aRniSnul re-
gionis Tavze 25-30 m/wm-is siCqares miRweuli aRmosavleTis qa-
rebis damyarebis pirobebSi, atmosferos qveda fenebidan Savi 
zRvis mimarTulebiT haeris masebis intensiuri gamotana war-
moebs, aqedan gamomdinare yvela negatiuri Sedege-biT, maga-
liTad, rogoricaa sxvadasxva warmoSobis mavne nivTierebaTa 
emisiebis Sewova da gadatana Sor manZilze.  
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haeris nakadis aRniSnuli danakargis aRdgena atmoaferos 
qveda 2km-ian fenaSi, rogorc Cans, SesaZlebelia mxolod ufro 
maRali fenebidan makompensirebeli damavali moZraobis arse-
bobis pirobebSi [И.В.Чоговадзе]. 

garda amisa, sakvlev regionSi ganviTarebulia haeris adgi-
lobrivi cirkulaciac, rac zRvisa da sanapiro zolis tem-
peraturebs Soris arsebuli sxvaobiT aris gamowveuli da 
cnobilia brizebis saxelwodebiT.  

aRniSnuli movlenebi yvela pirobebs qmnian imisaTvis, rom 
kolxeTis dablobze atmosferuli haeris nakadis dineba 
Caketil sistemas warmoad-gendes, rac aq ganlagebul samrewve-
lo obieqtebidan atmosferoSi gamobolqvil mavne minarevebiT 
dabinZurebul haeris mimoqcevas ganapirobebs (nax.1).          
 
 

 

 

 
 
 
 
 
 
 
 
              

              Savi zRva           lixis qedi 
 
nax.1. kolxeTis dablobze fionuri movlenebis pirobebSi 
haeris nakadis mimoqcevis principialuri cqema 
  

    dasavleT saqarTvelos sxvadasxva punqtebSi weliwadis ga-
nmavlobaSi dReTa ricxvi fionebis TanxlebiT farTo diapa-
zonSi meryeobs. amasTan, fionuri efeqti lixis qedidan daSo-
rebiT mcirdeba da q.leseliZis midamoebSi mas Sesustebuli 
xasiaTi aqvs. magaliTad, gagraSi is saSualod 23, xolo 
leseliZeSi – 8 dRes Seadgens [Р.С.Кордзахия]. maTi maqsimaluri 
ricxvi zanTris periodze modis, minimaluri ki, zafxulSi 
aRiricxeba. fionuri qarebis siCqare, saSualod, 10m/wm 
Seadgens, magram calkeul SemTxvevaSi is 15-20 m/wm aRemateba. 
amasTan haeris temperatures momateba 2-90

C farglebSi meryeobs, 
Tumca zogierT SemTxvevaSi man SeiZleba 150C gadaaWarbos.  

N 

S 
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    zemoaRniSnulidan gamomdinare, gvinda pirvelad mkvleva-
rTa da praqtikosTa yuradReba mivapyvrad iseT araordinalur 
meteorologiur movlenas, rogorsac fionuri qarebis da bri-
zebis arsebobis pirobebSi kolxeTis dablobze haeris mimoq-
ceva warmoadgens.  
    atmosferos dabinZurebis sidideze zegavlenis mixedviT es 
meteomovlena kolxeTis dablobis regionSi “saSiSi meteoro-
logiuri pirobebis” rangSi unda iqnes ayvanili. amasTan, misi 
gaTvaliswineba atmosferos regionaluri dabinZurebis Sefase-
bisa da prognozirebis gaumjobesebis saSualebas mogvcems.  
   amrogad, Cveni hipoTezis Tanaxmad dasavleT saqarTvelos 
teritoriaze fionebisa da brizebis arsebobis pirobebSi 
adgili aqvs atmosferuli haeris Sekrul cirkulacias (nax.1).  
    aseTi daskvnis gakeTebis fizikuri arsi mdgomareobs imaSi, 
rom fionuri  movlenebis procesSi, lixis qedidan Savi zRvis 
mimarTulebiT daqanebisas, Tbili haeris nakadi zRvasTan 
miaxlovebisas iSleba, sustdeba da, vinaidan misi temperatura 
aRemateba adgilobrivi haeris temperaturas, ZiriTadad, miemar-
Taba miwispira atmosferuli haeris zeda fenebisken. xolo 
fionuri movlenebis gaxangrZlivebisas, iqidan, SeiZleba, ganme-
orebiT iqnes CarTuli ganxilul moZraobaSi.  
    amas Tu davumatebT brizuli movlenebis siWarbes sakvlev 
regionSi, naTeli xdeba gansaxilveli sakiTxis mniSvneloba 
aRniSnuli regionis ekologiuri mdgomareobisaTvis.           
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kolxeTis dablobis atmosferuli haeris dabinZurebis doneze. 
aTorebis mier gakeTebulia daskvna, rom aRniSnuli meteorologiuri 
movlenebi xels uwyoben mocemuli regionis haeris maRal 
dabinZurebas. 
UDC 551.510.04 

The Foehn Events Impact on the Ecological State of Atmospheric Air in Kolkhida 

Lowlands Influence of Foehn Events on the Atmospheric Air Pollution./ G. Gunia, Z. 

Tskvitinidze/. Transactions of the Institute of Hydrometeorology. -2007. - т.114. – p.. 85-96 

- Georg.; Summ. Georg.; Eng.; Russ.  

The results of investigations regarding the impact of foehn events on the level of 

atmospheric air pollution are presented on the example of Kolkhida lowlands. 

It is shown that foehn events have significant impact on a level of atmospheric air pollution 

in conditions of mountainous countries. They are to be taken into account during regional 

investigations of atmospheice pollution that allows to raise appreciably the accuracy of 

ecological estimations of natural environment state. The conclusion is drewn that the given 

meteorological event should be included in the rank of regional “dangerous meteorological 

conditions“ favorable for strengthening local pollution of atmosphere.       

 

УДК 551.510.04 

Особенности влияния фоновых явлений на экологическое состояние 

атмосферного воздуха Колхидской низменности./Г.С.Туния, З.И.Цквитинидзе/. 

Сб.Трудов Института Гидрометеорологии Грузии. –2007. – т.114. – с.. – Груз.; рез. 

Груз., Анг.,Русск.  

В работе, впервые, обращено внимание исследователей на  влияние фионовых и 

бризовых явлений на уровень загрязнения атмосферного воздуха в районе 

Колхидской низменности. 

Авторами сделано заключение о том, что указанные метеорологические явления 

способствуют высокому загрязнения воздуха данного региона. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

z. xvedeliZe. T daviTaSvili 
hidrometeorologiis instituti 
n. ramiSvili 
Tsu gamoyenebiTi maTematikis instituti 
uak 551.509 

temperaturisa da sinotivis velis cvlilebis Seswavla 

Savi zRvidan haeris nakadis transformaciisas 
Seiswavleba ZiriTadi meteorologiuri elementebis cvli-

lebis struqtura atmosferos qveda dedamiwis zedapiridan 
daaxloebit erTi kolometrian fenaSi. am fenaSi xaxunis 
Zalis daZabuloba aris upiratesi momqmedi Zala [1,2,3]. igi 
mudmivia da mudmivia agreTve qaris mimarTulebac. atmosferos 
aseT fenaSi ganixileba haeris masata transformacia, rodesac 
masa gadaadgildeba erTi “sagebi” (gamomsxivebeli) zRvis 
zedapiridan, mkveTrad gansxvavebuli Tvisebebis (temperatura, 
sinotive, mosiloba) mqone meore xmeleTis teritoriaze. 

miRebulia, procesi mimdinareobs iseTi xangrZlivobiT, rom 
igi CaiTvalos kvazistacionalurad. es iZleva saSualebas 
amocanis zogadi aRwerisaTvis visargebloT hidroTermodina-
mikis gantolebaTa Semdegi sistemiT [2,5,10] 
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sadac  -potencialuri temperatura, u daw  qaris siCqaris 

mdgenelebi OX da OZ sakoordinato RerZebis mimarT; q -

xvedriTi tenianoba;  -haeris wylianoba; L -orTqladqcevis ku-

Tri siTbo; m -kondensaciis siCqare; k -turbulentobis koefi-

cienti; b -pulsaciuri siCqaris saSualo xvedriTi kinetikuri 

energia; pc kuTrisiTbotevadoba mudmivi wnevis dros. p-

atmosferuli wneva,  -haeris simkvrive,  karmanis mudmiva; 

l -Serevis gza, R -sxivur-radiaciuli nakadi; c -mudmiva. 
 Tu miviRebT, rom wnevis gradientis Zala da siTbo sxivuri 

nakadi cnobili sidideebia, maSin (1)-(8) sisitema SeiZleba 
CaiTvalos Caketilad. am sistemisaTvis aseve zogadad daismis 
Semdegi sasazRvro pirobebi[2] 
1) pirveli “sagebi” zedapirze (saidanac haeris masa moZraobs) 
meteorologiuri elementebis ganawileba mocemulia 
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aq S -is qveS igulisxmeba  kwubq ,,,,,  -sidideebi. 

2) Semxvedri “sagebi” zedapiris axlos temperaturis da 
sinotivis veli cnobilia. 
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sadac f  _ fardobiTi tenianoba. vinaidan wylis zedapiridan 

mimdinareobs ganuwyvetliv aorTqleba, amitom 
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3) dinamikuri pirobebi ki ase ganisazRvreba: 
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4) miwispira fenis zemoT meteorologiuri elementebi ar 
ganicdian transformirebas, e.i. 
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aseTi zogadi amocana SeiZleba amoixsnas mxolod ricxviTi 
meTodebiT [2,4,5,6]. 

amocanis dasmaSi aris parametrebi, romlebic yovelTvis ar 
aris analizirebadi. aqedan gamomdinare, mizanSewonilia 
movaxdinoT gamartiveba. kerZod, aviRoT mxolod 
temperaturisa da sinotivis velis transformacia (bunebrivia, 
calke SeiZleba Seswavlili iqnas dinamikuri procesebis 
transformacia). 

miTiTebuli SezRudva imis saSualebas iZleva, rom (1)-(8) 
sistemaSi siTbos sxivuri da fazuri nakadebi ar miviRoT 
mxedvelobaSi; aseve, mowesrigebuli moZraobis turbulenturi 
Sereva ugulvelyoT, turbulentur gacvlasa da adveqciur 
gadatanasTan SedarebiT. 

yovelives gaTvaliswinebiT amocana dadis Semdeg 
gantolebaTa sistemis amoxsnaze [2]: 
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sasazRvro pirobebSi: 
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aq S  aris an Q , an q . 

davuSvaT, rom qaris siCqare u  mimarTulia horizontalu-
rad ox  RerZis gaswvriv da ar aris x  da z -ze damokidebuli; 

k  ar aris z -is hunqcia; zedapiris radiaciuli gaTboba an ga-
civeba nulia. aseT idealizirebul pirobebSi ixsneba Semdegi 
martivi amocana [2,3]. cnobilia, rom: 

z

T

z 










      da  

x

T

x 







, 

amitom (9) gantoleba ase gadaiwereba: 
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


                              (14) 

cxadia, aq T - haeris temperatura da   - misi adiabaturi 

gradienti. 
(14) gantolebis amoxsna movnaxoT Semdegi funqciis saxiT: 

),(0 zxTzTT                        (15) 

sadac   - temperaturis vertikaluri gradienti.a 

(14)-saTvis unda sruldebodes Semdegi sasazRvro pirobebi: 

1) roca 0x , 0T ; 

2) roca 0z  da 0x , 01 TTT  . 

aq 1T  aris zRvis zedapiris temperatura (iTvleba mudmivad), 

0T  - ki temperatura xmeleTze. (15)-is CasmiT (14)-Si, sasazRvro 

pirobebis gaTvaliswinebiT mogvcems amoxsnas [3]: 

)]
4

(1)[( 01
kx

u
zTTT  ,              (16) 

sadac )( - albaTobis integralia. (16)-is bunebidan 

gamomdinareobs, rom T -s tol mniSvnelobebs Seesabameba 

)( -is argumentis erTnairi sidideebi, e.i. 

C
kx

u
z 

4
, 

anda: 
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            x
u

Ck
z

42  .                            (17) 

 cxadia, C  aris 
01 TT

T




-s haeris masis transformaciis 

gansazRvruli sidide. Tu am sidides vcvliT 0,1-dan 1,0-mde 

bijiT 0,1 da Sesabamis )( -s vipoviTspecialuri tabulebidan 

[7], maSin gveqneba Semdegi cxrili 1.  
 

kx

u
z

4
 0 0,089 0,179 0,272 0,371 0,477 0,596 0,723 0,906 1,163 

01 TT

T



  1,0 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 

Teoriul gaTvlebSi miRebulia, rom 1k m2/wm da 10u m/wm 
[3]. am monacemebis safuZvelze z -is x -ze damokidebuleba 

sxvadasxva C -sTvis moyvanilia nax.1-ze.                                                      
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nax.1-dan gamomdinareobs, rom zRvis sanapirodan daSorebis 

zrdiT transformaciis procesi wonasworul mdgomareobaSi 
gadadis miT ufro swrafad, rac dabalia vertikaluri 

gavrcelebis zona da metia C  sidide. 
 

Tu sakvlevi regionis orografiis gavlenas gaviTvalis-
winebT, nakadis mier mTis garsdenis pirobiT, kerZod, Semovi-

tanT axal 1z  koordinats gansazRvruls Semdegi saxiT [4,5,9]: 
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sadac ),( yx - reliefis amsaxveli funqcia; H -simaRle, sana-

mdec vrceldeba transformaciis gavlena ( H 1000m). 1z -koor-

dinatze gadasvlis Semdeg (17)-e damokidebuleba miiRebs saxes: 

x
u

Ckd
zd 

2
2 4

                            (19) 

sadac 
),( yxH

H
d


  - reliefis gavlenis maxasiaTebeli par-

ametria. moyvanili Teoria da Sedegebi ganvixiloT realur pi-
robebSi, kerZod, dasavleT saqarTvelos magaliTze. avarCioT 
zRvidan daSorebis mixedviT sami 25, 50 da 100 km radiusis zo-
na. am zonebSi moTavsebuli dakvirvebis punqtebi da meteoro-
logiuri elementebis mravalwliuri mniSvnelobebi [8] moyva-
nilia cxril 2-Si.  

cxrili 2 

# 
dakvirvebi 

punqti 

temperatura t0C fardobiTi 
tenianoba f % 

qaris iCqare 
v m/wm 

haeris zRvis haeris zRvis saS. maqs. 

1 soxumi 14.5 16.3 80 72 2.4 35 
2 oCamCire 14.5 16.5 82 71 2.3 34 
3 gudauTa 14.6 16.4 75  2.0 30 
4 foTi 14.4 16.5 78 77 4.3 38 
5 qobuleTi 13.4 16.6 81  2.6 26 
6 baTumi 14.5 16.8 79 79 2.9 36 
7 gali 14.1  79  0.8 27 
8 zugdidi 13.9  76  1.2 26 
9 samtredia 14.4  76  2.6 28 
10 saqara 14.0  73  1.9 29 
11 tyibuli 12.1  72  2.5 34 
12 senaki 14.6  74  2.2 38 
13 quTaisi 14.6  70   39 
14 saCxere 11.6  76  1.5 26 

 

cxrili 2-is monacemebis safuZvelze gaTvlili iqna )(tC  da 

)(qC  transformaciis parametrebi da (17) da (19) formulebiT 

z  da dz -s mniSvnelobebi. amasTanave, gaTvaliswinebuli iqna 

zonaluri qaris u  siCqarisa da turbulentobis k  
koeficientis sami gansxvavebuli, magram regionisaTvis 
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damaxasiaTebeli mniSvnelobebi. Sesabamisi ricxviTi sidideebi 
mocemulia cxril 3-Si. 

 
cxrili 3 

parame- 
trebi 
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cxril 3-Si sidideebis mixedviT z  da dz -s x -ze damoki-

debulebis grafiki, Sesabamisad )(tC  da )(qC -s erTidaigive 

mniSvnelobisaTvis moyvanilia nax. 1 _ 2-ze 
am grafikebis analizidan (fardobiTi tenianobis grafikebi 

analogiuria, mxolod izrdeba vertikalis gaswvriv) 
gamomdinareobs, rom Savi zRvidan daSorebis gazrdiT haeris 
masaTa transformaciis dros procesi stabilurSi gadadis ara 

marto C -s didi mniSvnelobisaTvis, rogorc es Teoriul 
nawilSia, aramed reliefis gavleniTac; amasTanave, 
reliefisgaTvaliswineba zrdis transformaciis vertikalur 
simaRles.  es ki metad mniSvnelovania, vinaidan sinoptikuri 
praqtikidan cnobilia, rom sakvlev regionze transformacia 
vlindeba ara marto 850 mb zedapirze, aramed 700 mb drosac. 
amrigad, reliefis gavlenis gaTvaliswinebam daasabuTa 
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operatiul praqtikaSi arsebuli Sedegebi. aseTi kvleva 
pirvelad aris Catarebuli da miRebul Sedegebs aqvT didi 
Teoriuli da praqtikuli Rirebuleba. 
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nax. 2 

                                                                 
Catarebuli kvlevidan sCans, rom Savi zRvis zedapirodan 

gadaadgilebuli haeris masa transformacias ZiriTadad 
ganicdis sanapirodan 50 km zolSi, zRvidan 25 km-is radiusian 
zonaSi haeris masa inarCunebs parametrebis mniSvnelobebs, 
xolo 100 km zonaSi ukve mTlianad  transformirebulia. es 
Sedegebi fizikurad gamarTlebulia da realobas Seesabameba. 
kerZod, miRebuli Sedegebi Taviseburad adastureben im 
garemoebas, rom dasavleT saqarTveloSi klimatis acivebis 
tendenciaa globaluri daTbobis fonze. 
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uak 551.509 
atmosferos temperaturisa da sinotivis velis cvlilebis Seswavla 
Savi zRvidan haeris nakadis transformaciisas./z. xvedeliZe. T 
daviTaSvili, n. ramiSvili./. hmi-s SromaTa krebuli -2007.-t.114.-gv.85-96.- 
qarT.; rez. qarT., ingl., rus.  
dedamiwis erTi regionis zedapiridan, fizikuri TvisebebiT 
gansxvavebul, meore farTze haeris masaTa transformaciis gamokvleva 
iyo da rCeba aqtualur problemad. es gansakuTrebiT exeba dasavleT 
saqarTvelos, sadac globaluri daTbobis fonze acivebis procesebi 
daikvirveba. aqedan gamomdinare, SromaSi Seswavlili iqna atmosferos 
temperaturisa da sinotivis velis cvlilebis buneba zRvidan haeris 
masis transformaciisas dedamiwis “sagebi” zedapiris maxasiaTebeli 
parametrebis sxvadsxva mniSvnelobebisaTavis. pirvelad gaTvaliswine-
bul iqna dedamiwis reliefis da haeris nakadis transformaciis pa-
rametrebi da Seswavlilia maTi cvlileba zRvidan daSorebis mixe-
dviT. aRmoCnda, rom Savi zRvidan 25 km- radiusian zonaSi haeris masa 
inarCunebs zRvis maxasiaTebel parametrebis mniSvnelobebs, xolo 
transformacia xdeba ZiriTadad 50 km radiusian zonaSi. Semdeg mesame 
100km-radiusian zonaSi haeris masa TiTqmis mTlianad xasiaTdeba regi-
onis maxasiaTebeli sidideebiT. aseTi daskvnebi pirvelad aris mi-
Rebuli da kargad asaxavs operatiul praqtikaSi dakvirvebul 
realur procesebs. 

 

UDC 551.509 

Investigation Of Changeability Of Atmospheric Temperature And Humidity Fields Of 

Atmospheric Currents Transformed  From The Black Sea./ Z. Khvedelidzr, T. 

Davitashvili, N. Ramishvili /. Transactions of the Institute of Hydrometeorology. -2007. - 

т.114. – p.. 85-96 - Georg.; Summ. Georg.; Eng.; Russ.  

Investigation of changeability of atmospheric currents transferred   from the Earth one 

region to another with different physical propertied is very actual problem of science. This 
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problem especially is important for the territory of west Georgia, as there is observed 

cooling process on the background of global warming process. So in the present work there 

is  investigated  character of  changeability of atmospheric temperature and humidity fields 

of atmospheric currents transferred   from the Black Sea to land for different parameters of 

land‟s surface. First time was studied  changeability of atmospheric temperature and 

humidity fields of atmospheric currents transferred   from the Black Sea to land by 

mathematical modelling taking into account different parameters of land‟s surface and air 

currents. Results of calculations have shown that inside of zone with radius 25km. from the 

Black Sea atmospheric masses have preserved the Black Sea‟s parameters. The main  

changeability of atmospheric currents parameters were observed inside of zone 25-50km. 

from the Black Sea and inside of zone 50-100km. from the Black Sea atmospheric masses 

have preserved the land‟s parameters. These results were obtained at first time by theoretical 

methods and they are in a good accordance with data observed in operational practice. 

 

УДК 551.509 

Изучение Изменения Атмосферной Температуры и Полей Влажности при 

Трансформаций Воздушных Потоков с Черного Моря../З.Хведелидзе, Т. Давиташ-

вили, Н.Рамишвили /. Сб.Трудов Института Гидрометеорологии АН Грузии. –2007. – 

т.114. – с.85-96. – Груз.; рез. Груз., Анг.,Русск.  

Исследование трансформаций воздушных потоков при переносе от поверхности 

одного региона земли на другую плошадь, отличающей физическими своиствами, 

остается весма актуальной проблемой науки. Это проблема особенно важнно для 

Западной Грузии, где на фоне глобального потепления наблюдается процесе 

похолодания. Поэтому в данной работе изучается характер изменения атмосферной 

температуры и полей влажностьи при трансформаций воздушных потоков с Черного 

Моря на сушу, для разных параметров подстилающей поверхностьи. В первые было 

принято во внимание параметри трансформации рельефа подстилающей поверхности 

и воздушных потоков и было изученно изменение трансформаций воздушных 

потоков при переносе от побережья  Черного Моря. Результаты рассчетов показали, 

что в зоне 25 км от моря атмосферная масса сохраняет параметри воздушних масс 

моря и основная трансформация происходит в зоне 25-50 км от моря. В зоне 50-100 

км  атмосферная масса почти полностью характеразуется величинами присущей 

региону.Такой результат в первые било полученно теоретичесии и хорошо 

согласуется с данными имеющийся в оперативной практике. 
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hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, OL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

b.miqaSaviZe 

hidrometeorologiis instituti 
uak 551.510 

meteorologiuri elementebisa da maTi warmoebulebis 

mniSvnelobebi mTebis Tavze (kavkasiis magaliTze) 

hidroTermodinamikis sawyis gantolebaTa sistemis sirTul-
is gamo iZulebuli varT movaxdinoT atmosferuli procesebis 
klasifikacia, rac saSualebas gvaZlevs calke gamovyoT Sesa-
swavli procesebi da saTanadod gavamartivoT sawyisi ganto-
lebebi. Cveulebriv, gantolebebs amartiveben msgavsebis Teori-
is safuZvelze. rogorc cnobilia ([1], gv.68), msgavsebis Teoriis 
gamoyeneba araa sakmarisi atmosferos dinamikis gantolebebis 
wevrTa Soris Tanafardobebis raodenobrivi SefasebisaTvis. 
saWiroa faqtiur monacemTa detaluri analizi, rac pirvelad 
Sesrulebuli iqna a.fridmanisa da t.geselbergis mier jer ki-
dev 1914 wels. analizis Sedegad Sedgenili iqna ZiriTadi mete-
orologiuri elementebis warmoebulebis rigebis cxrili, ro-
melic did rols asrulebda Teoriul-meteorologiur gamo-
kvlevebSi. praqtikulad, didmasStabiani procesebis Seswavlis 
dros, gantolebaTa gamartivebis mizniT, warmatebiT iyeneben m. 
iudinis mier Sedgenil meteorologiuri elememtebis warmoebu-
lebis(sxvaobaTa fardobebis) saSualo-kvadratul mniSvnelo-
baTa (skm) cxrils, romelic miRebulia MTS sistemaSi, damou-

kidebeli cvladebisÑSemdegi intervalebisaTvis: t=12 sT-s. 

s=400 km–s, z=2.5 km-s. MTS(metri, tona, wami) sistemaSi wnevis 
erTeulia 1 sbari(santibari)=10 mbari(milibari)=10 hp(heqtopas-
kali). 

damoukidebeli cvladebis intervalebis SerCeva xdeba Sesa-
swavli procesis masStabis Sesabamisad. amitom, regionaluri 
masStabis procesebisaTvis, gamoTvlebi Catarebul iqna damou-

kidebeli cvladebis Semdegi intervalebisaTvis t=24 sT-s. 

s=100 km –s, z=2.5 km-s. gamoTvlebisaTvis gamoyenebul iqna kav-
kasiisa da mis garSemo mdebare 25 aerologiuri sadguris 1997 
wlis ianvar-ivnisis periodis(sul 73 SemTxveva) geopote-
ncialis monacemebi 850, 700 da 500 hp-s doneebze. sawyisi mo-
nacemebi 22x28 wertiliani badisaTvis, bijiT 100 km, miiReboda 
interpolaciiT, sadgurebamde manZilebis ukuproporciuli 
koeficientebis gamoyenebiT. meteorologiuri elementebisa da 
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maTi warmoebulebis mniSvnelobebi gamoiTvleboda Semdeg-
nairad: 
1. radgan ciklonebis, anticiklonebis, bariuli Rarebisa da 
Txemebis moZraobis siCqareebs aqvT igive rigi, rac qaris 
siCqares da amasTanave, atmosferoSi mimdinare amindis gampi-
robebeli procesebi kvazigeostrofiulia, qaris siCqaris hori-
zontaluri mdgenelebis gamosaTvlelad gamoviyeneT Semdegi 
damokidebulebebi [2]: 

 
   (1) 
 
 (2)  
 

 

sadac 1n - iTvaliswinebs reliefis gavlenas; P0/Ph;  

P0=1000 hp-s - standartuli wnevaa zRvis doneze; Ph = Phx,y - 
wnevaa mTis zedapirze; n=1,2,4 – Sesabamisad 850, 700, da 500 hp-is 
doneebze gaTvlebisas; H – geopotencialuri zedapiris si-
maRlea metrebSi. danarCeni aRniSvnebi zogadad cnobilia.  
2. siCqaris grigalis vertikaluri mdgeneli iTvleboda tol-

obiT               

 = v/x - u/y     ,                                                   (3)  
sadac  u  da v  mocemulia (1) da (2) gamosaxulebebiT. 

3. vertikaluri siCqareebi w  da hw (ganpirobebulia orografi-

iT) iTvleboda tolobebiT: w = g  da hw = hg , sadac  da 

h  gansazRvrulia Sesabamisad siTbos modinebis gantolebidan 

da qveda sasazRvro pirobidan (qaris mTis kalTebze srialis 
piroba). 
4. nebismieri sididis warmoebuli t droiT gamoiTvleboda 
erTmaneTis momdevno ori dRis monacemTa sxvaobiT. warmoe-
bulebi horizintaluri koordinatebiT (x da y) - centraluri 
sxvaobebiT, xolo vertikaluri mimarTulebiT(z koordinatiT) 
Semdegnairad:   

 f/zz1=(f700-f850)/(H700-H850); f/zz2=(f500-f850)/(H500-H850);  f/zz3=(f500-f700) 

/(H500-H700),
2f

f/z
2
z2=(f/zz3-f/zz1)/(z3-z1)=(f/zz3-f/zz1)/(H500-H850), 

sadac doneebi   
z1=(H700+H850)/2;  z2=(H500+H850)/2;  z3=(H500+H700)/2. 

gamoTvlebi warmoebda badis centraluri nawilis 14x20=280 
wertilSi. amitom, magaliTad, H-is x –iT da y-iT pirveli rigis 
warmoebulebis gamoTvlisas TiToeul doneze miiReboda 560 
mniSvneloba, xolo u da v -s imave warmoebulTaTvis – 1120 mni-
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Svneloba da a.S., yvela 40 sididisaTvis (meteorologiuri ele-
menti, warmoebuli, operatori, ix. cxr.2). miRebuli Sedegebidan 
vafiqsirebdiT maqsimalur mniSvnelobebs doneebis (850, 700, 500 
hp) mixedviT da saerTos samive donisaTvis, anu  1.5-5.5 km-iani 
fenisaTvis. amrigad,, TiToeuli SemTxvevis (73 SemTxvevidan) ga-
Tvlis Sedegad fiqsirdeboda 40x4=160, xolo 73 SemTxvevisaT-
vis 160x73  maqsimumi. skm-ebis gamoTvlebi warmoebda cal-calke 
doneebisaTvis, fenisaTvis, civi (ianvari-marti, 44 SemTxveva), 
Tbili(aprili-ivnisi, 29 SemTxveva) da mTliani periodisaTvis, 
anu TiToeuli sididisaTvis miiReboda 12 skm. cxr.1-Si,  

 

cxrili 1. qaris horizontaluri mdgenelebis gamosaxulebebSi 
Semavali sidideebis skm-ebi 

elementi, 
warmoebuli 

doneebi(hp-Si) feni 
1.5–5.5 km 850 700 500 

c i v i    p e r i o d i 
V(u,v) 15.7 18.1 31.5 22.8 

H/s(x,y)   10 
5
 14.5 17.9 27.5 20.7 


2
H/ts       10 

10
 13.0 15.4 25.4 18.7 

(H, H/s)    10 
14

 5.3 7.2 17.6 11.4 

(H, )           10 
11

 13.1 7.8 6.2 9.5 

w(wh) 10 
2
=( h) 10 

4
 4.5(11.8) 3.8 4.4 4.2(11.8) 


2
H/ps     10 

6
 5.5 5.3 6.3 5.8 

T b i l i    p e r i o d i 
V(u,v) 14.9 16.7 28.3 20.8 

H/s(x,y)   10 
5
 13.4 15.7 24.1 18.3 


2
H/ts       10 

10
 12.3 12.7 17.3 14.2 

(H, H/s)    10 
14

 4.1 4.9 11.9 7.8 

(H, )           10 
11

 12.6 7.0 5.3 8.9 

w(wh) 10 
2
=( h) 10 

4
 4.3(11.0) 3.0 2.7 3.4(11.0) 


2
H/ps     10 

6
 5.3 4.9 5.7 5.3 

m T l i a n i    p e r i o d i 
V(u,v) 15.4 17.7 30.4 22.2 

H/s(x,y)   10 
5
 14.1 17.2 26.4 20.0 


2
H/ts       10 

10
 12.8 14.6 23.0 17.4 

(H, H/s)    10 
14

 4.9 6.5 15.9 10.3 

(H, )           10 
11

 12.9 7.6 5.9 9.3 

w(wh) 10 
2
=( h) 10 

4
 4.4(11.6) 3.6 3.9 4.0(11.6) 


2
H/ps     10 

6
 5.5 5.2 6.1 5.6 
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magaliTad, mocemulia am 12 skm-is mniSvneloba (1) da (2) ga-
mosaxulebebSi Semavali sidideebisaTvis. miRebuli Sedegebisa-
Tvis saerToa is, rom civi periodis mniSvnelobebi ufro maRa-
lia, vidre Tbili periodis, rac sruliad samarTlianad, ga-
npirobebulia Tbil periodTan SedarebiT, civ periodSi cir-
kulaciuri procesebis meti intensivobiT. garda amisa, Cvens mi-
er, regionaluri masStabis procesebisaTvis, miRebuli Sedege-
bi SesamCnevad maRalia, vidre didmasStabiani procesebis dros. 
gansakuTrebiT didi gansxvavebaa vertikaluri siCqareebis mniS-
vnelobebSi. aRniSnuli sxvaobebi ganpirobebulia, erTis mxriv, 
mTebis gavlenis gaTvaliswinebiT da meores mxriv, SedarebiT 
mcire(100 km, 400 km-is nacvlad) horizontaluri bijiT.  

cxr.2-Si mocemulia saboloo saSualo kvadratuli mniSvne-
lobebi kavkasiis regionisaTvis, fenSi 1.5-5.5 km, gamoTvlili 
meteorologiuri elementebis, maTi warmoebulebisa da 
saprognozo gantolebebSi Semavali zogierTi operatoris 
maqsimaluri mniSvnelobebiT.  

          

cxrili 2, meteorologiuri elementebisa da maTi 
warmoebulebis (sxvaobaTa fardobebis) skm-ebi kavkasiis 

regionisaTvis, fenSi 1,5 – 5,5 km (MTS sistemaSi) 
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V(u, v) 23 2H/ts 210 –9 wh/s 10 –6 

V/S(x, y) 8.810 –5 2H/sz 510 –8 wh/t 1.410 –6 

V/t 2.610 –4 2H/tz 310 –7 z 8.710 –5 

V/z 6.810 –3 3H/s3 410 –15 z /s 7.210 –10 

2V/z2 3.410 –6 3H/s2z 1.810 –13 z /t 1.310 –9 

2V/s2 6.710 –10 3H/s2t 6.610 –15 z /z 3.210 –8 

2V/ts 1.210 –9 H/p 1.210 2 g(H, H)/ l  1.310 –13 

2V/sz 310 –8 2H/ps 5.810 –6 (H/t) 1.610 –14 

2V/tz 910 –8 2H/pt 3.310 –5 (H, H/s) 10 –13 

H/s 210 –4 w 4.210 –2 (H, H/p) 6.610 –10 

H/t 10 –3 w/s 210 –7 (H, l ) 2.610 –15 

p/z 910 –3 w/t 710 –7 (H, ) 10 –10 

2p/z2 10 –6 w/z 1.710 –5   

2H/s2 5.710 –10 wh 1.210 –1   
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migvaCnia, rom cxr.2-is monacemebi savsebiT misaRebia mTiani 
regionisaTvis saprognozo gantolebebis wevrTa Soris 
Tanafardobebis dasadgenad. SemdgomSi, roca iqneba saTanado 
dakvirvebaTa monacemebis mopovebis saSualeba, rasakvirvelia, 
urigo ar iqneba analogiuri cxrilis Sedgena qarisa da 
temperaturis realuri(ara gamoTvlili) monacemebis 
safuZvelze. 
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uak 551.510 
meteorologiuri elementebisa da maTi warmoebulebis mniSvnelobebi 
mTebis Tavze(kavkasiis magaliTze),/b.miqaSavi.e/, hmi-s SromaTa krebu-

li,-2007-t.114,–gv      - qarT., rez.qarT., ingl., rus. 
faqtiuri monacemebis safuZvelze, regionaluri masStabis proce-
sebisaTvis  gaTvlilia meteorologiuri elementebisa da maTi warmo-
ebulebis(sxvaobaTa fardobebis) maqsimumTa saSualo kvadratuli 
mniSvnelobebi 850, 700 da 500 hp doneebze da fenaSi 1.5-5.5 km., romelTa 
saSualebiTac SeiZleba davadginoT Tanafardoba saprognozo ganto-
lebebis wevrTa Soris. cxr.2, lit.das.2.   
 

UDC 551.510 

Meanings of the Meteorological Elements and their Derivative above Mountains (on the 

example of Caucasus),. /B.A.Mikashavidze/, Tansactions of the Institute of 

Hydrometeorologyof Georgian Academy of Science, -2007-V.114,-p.  -Georg. 

Summ.Georg.,Eng.,Russ. 

On the basis of the factual data, for the regional scale processes are computing the mean-

quadratic values and their derivative (divided differences) of maxims of the meteorological 

elements at 859, 700 and 500 hPa levels and in 1.5-5.5 kms layers, according them it is 

possible to establish dependence between the members of the forecasting equations. Table.2, 

lit.2.  

УДК 551.510 

Значения метеорологических элементов и их производных над горами(на примере 

Кавказа), /Б.А.Микашавидзе/, Сб.Трудов Института гидрометеорологии АН Грузии, -

2007-т.114, -Груз., рез. Груз.,Анг.,Русск. 

На основе фактических данных, для процессов регионального масштаба, рассчитаны 

среднеквадратические значения максимумов метеорологических элементов и их 

производных (разделенных разностей) на уровнях 859, 700 и 500 гП и в слое  1.5-5.5 

км, с помощью которых можно установить зависимость между членами прог-

ностических уравнений. Таб.2, лит.2. 
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hidrometeorologiis institutis Sromebi, tomi #114 

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

d. demetraSvili 
hidrometeorologiis instituti 
uak 551.558.21:551.551.32 

lokaluri atmosferuli procesebis hidrodinamikuri 

modelirebis Sesaxeb 

Sesavali. amJamad, saqarTvelosaTvis, rogorc rTuli orog-
rafiis mqone qveynisaTvis, metad aqtualuria iseTi maTematiku-
ri modelis SemuSaveba, romelic sakmarisi adeqvaturobiTa da 
maRali sivrciTi detalizaciiT asaxavs saqarTvelos terito-
riaze ganviTarebuli lokaluri atmosferuli procesebis Tav-
iseburebebs adgilobrivi fizikur - geografiuli pirobebis 
gaTvaliswinebiT. aseTi modelis gamoyeneba amindis prognozir-
ebisaTvis dakavSirebulia mis mierTebasTan operatiul reJimSi 
momuSave didmasStabiani (fonuri) prognozis sqemasTan. aranak-
leb mniSvnelovania is garemoebac, rom lokaluri atmosferu-
li procesebis hidrodinamikuri modelis safuZvelze gaTvli-
li atmosferos cirkulaciuri parametrebi SesaZlebelia gamo-
yenebul iqnas mTeli rigi ekologiuri amocanebis gadasaWre-
lad, romlebic dakavSirebulia atmosferoSi gamofrqveuli 
sxvadasxva anTropogenuri minarevebis gavrcelebasTan.  

winamdebare statiaSi SemoTavazebulia lokaluri atmosfe-
ruli procesebis hidrodinamikuri modelis erT-erTi varianti 
da ganxilulia misi agebis Teoriuli safuZvlebi.  

 modelis aRwera. ganvixiloT moZravi haeris masa, romelic 
qvemodan SemosazRvrulia orografiulad da Termulad araer-

Tgvarovani )y,x(  dedamiwis zedapiriT, xolo zemodan, tro-

popauzis simaRleze - H(x,y,t) Tavisufali zedapiriT, romlis 
mdebareoba ganisazRvreba amocanis amoxsnis procesSi. 
amasTanave, pirvel etapze ugulebelvyoT atmosferoSi radia-
ciis gadatanisa da STanTqmis  procesebi. 

modelis vertikaluri struqtura Semdeg fenebs moicavs: 
- troposfero, romelic ganixileba qveda turbulenturi 

fenis zemoT (   Hzhy,x a  , sadac z RerZi mimarTulia 

zRvis donidan vertikalurad zemoT, ah  turbulenturi 

fenis sisqea, xolo )y,x(  reliefis aRmweri funqciaa); 

- atmosferos qveda turbulenturi (miwispira da wylispira) 

fena (     ahy,xzy,x  ); 
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- niadagis aqtiuri fena ( пп hz0  , sadac пz  RerZi mimarTu-

lia dedamiwis zedapiridan niadagSi, пh  aqtiuri fenis 

sisqea); 

- zRvis aqtiuri fena ( mm hz0  , sadac zm RerZi mimarTulia 

zRvis zedapiridan vertikalurad qvemoT, xolo hm  zRvis 
aqtiuri fenis sisqea). 
Tanaxmad [1] monografiisa, amocanis formulirebisas gamoye-

nebulia Tavisufali konveqciis Teoriis gamartivebebi im 
faqtis mxedvelobaSi miRebiT, rom lokaluri procesebi 
viTardebian arastacionaruli didmasStabiani (fonuri) proce-
sebis fonze. garda amisa, miwispira fenasa da niadagSi hid-
roTermodinamikuri procesebis aRsawerad gamoviyenebT [2,3]-Si 
ganxilul planetaruli sasazRvro fena – niadagis qvazi-
erTganzomilebian ricxviT models, romelic modificirebu-
lia wylis fazuri gadasvlebis gaTvaliswinebiT. 

fonuri procesebis mimarT miviRebT, rom 

          U = U(z, t),  V = V(z, t),  W = 0, .)t,z(QQ),t,z,y,x(   

sadac UU, V da  W  fonuri dinebis siCqaris komponentebia x, y da 
z RerZebis gaswvriv, xolo   da Q fonuri potencialuri 
temperatura da kuTri sinotivea.  
 modelis gantolebebs Semdegi saxe eqnebaT: 
troposferoSi                  
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


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t
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


 ,    S = 

z


,   

z

Q
q




 . 

 
 uUu  , v = V + v ,  w = w  ,   ,  q1 = Q + 1q  ,   . 

qveda turbulentur fenaSi 
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   aq gamoyenebulia Semdegi aRniSvnebi: v,u  da w  haeris din-

ebis siCqaris komponentebia Sesabamisad yx,  da z  RerZebis ga-

swvriv;  , 1, q  potencialuri temperaturis, wnevis analo-

gisa da kuTri sinotivis gadaxrebia Sesabamisi  , Q,  fonuri 

mniSvnelobebidan; 2q  Rrublis wylianobaa;   atmosferos sim-

kvrivea; l  ,g ,0  simZimis Zalis aCqareba, atmosferos saSualo 

potencialuri temperatura da koriolisis parametria;   pa-
rametria, romelic axasiaTebs simkvrivis Semcirebas simaRlis 
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mixedviT; R,cP atmosferos kuTri siTbotevadoba da gazuri 

mudmivaa; M  haeris erTeulovan masaSi kondensaciis (orTq-

ladqcevis) siCqarea; L  orTqladqcevis kuTri siTboa; пT  da 

mT  niadagisa da zRvis temperaturis gadaxrebia saSualo dRe-

Ramuri mniSvnelobebidan;   ,,,, q da q horizontaluri da 

vertikaluri turbulenturi siblantisa da difuziis koefi-
cientebia siTbosa da wylis orTqlisaTvis (aq igulisxmeba, 
rom difuziis koeficientebi wylis orTqlisa da wveTebisa-

Tvis erTi da igivea); пk - niadagSi molekuluri siTbogamta-

reblobis koeficientia; mm c,  da m Sesabamisad zRvaSi ver-

tikaluri turbulenturi difuziis koeficienti, zRvis wylis 

kuTri siTbotevadoba da simkvrivea; 0I zRvis zedapirze dace-

muli jamuri mokletalRovani radiaciis nakadia; mA  zRvis 

zedapiris albedoa, xolo   zRvis mier radiaciis STanTqmis 
koeficientia. simbolo `~` aRniSnavs Sesabamis sidideTa mniSv-
nelobebs miwispira da wylispira fenebSi (1)–(4) gantolebaTa 
integreba xdeba erToblivad vertikalze Semdegi sasazRvro 
pirobebis gamoyenebiT: 
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dedamiwis zedapirTan 0zz  ( 0z - simqisis fenis simaRle) 
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b)  wyali  
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niadagis aqtiuri fenis qveda sazRvarze 
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aq мм  v u da  zRvis zedapiruli dinebis siCqaris komponentebia 

yx  da  sakoordinato RerZebis gaswvriv; 0,мT  da 0,пT zRvis 

zedapiris temperaturaa; 1R Dda 2R xmeleTisa da zRvis 

zedapirebis radiaciuli balansia, xolo 1C  da C2 empiriuli 

koeficientebia, romlebic gamoxataven Rrublianobis gavlenas 
radiaciul balansze; r fardobiTi sinotivea xmeleTis 

zedapirTan, xolo нq najerobis kuTri sinotivea, romelic 

SeiZleba ganisazRvros magnusis formuliT [4].  
        (5) sasazRvro pirobebi gamoxataven impulsis, siTbosa da 
sinotivis nakadebisa da wnevis SeSfoTebis nulTan tolobas 
tropopauzis simaRleze, agreTve RrubelTa ararsebobasa da 
im faqts, rom amoxsnis aris zeda sazRvris modelirebas 
vaxdenT Tavisufali zedapiris saxiT. (6) sasazRvro pirobebi 
warmoadgenen impulsis, siTbos, wylis orTqlisa da RrubelSi 
wylianobis nakadebisa da Sesabamisi funqciebis uwyvetobas 
qveda turbulenturi fenis zeda sazRvarze. rogorc (7) 
pirobebidan Cans, Tu qvefenili zedapiri warmoadgens xmeleTs, 
maSin qaris siCqaris komponentebisaTvis moiTxoveba miwebebis 
piroba, xolo temperaturisaTvis - uwyvetobis piroba xmeleT-
haeris gamyof sazRvarze. xmeleTis zedapirze ganixileba 
agreTve miwis zedapiris siTburi balansis gantoleba, xolo 
Tu amonaxsnis are moicavs zRvis nawils, maSin saWiro xdeba 

( 7 ) pirobebis gamoyeneba. rac Seexeba gverdiT sasazRvro pir-
obebs, aq saWiroa iseTi sasazRvro pirobebis gamoyeneba, 
romlebic praqtikulad ar daamaxinjebs amonaxsns CvenTvis 
sasurveli saintegro drois ganmavlobaSi. Cveni da sxva 
avtorTa gamocdileba gviCvenebs, rom aseT sasazRvro 
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pirobebad SeiZleba ganxilul iqnas gverdiTi sazRvrebis 
normalis gaswvriv meteorologiur sidideTa warmoebulebis 
nulTan toloba. 
    (1) da (2) gantolebebSi Semavali fonuri sidideebis Sem-
cveli wevrebi aRweren didmasStaburi sinoptikuri procesebis 
energetikul zemoqmedebas lokalur procesze da isini Sei-
Zleba ganxilul iqnas rogorc sinoptikuri procesebis pa-
rametrizaciis Sedegad miRebuli wevrebi. cxadia, rom infor-
macia fonuri sidideebis sivrciT-droiTi ganawilebis Sesaxeb  
miiReba didmasStaburi atmosferuli procesebis ricxviTi mo-
delis realizaciis Sedegad. modeluri ricxviTi eqsperimen-
tebis Catarebisas ki aRniSnuli wevrebi ganisazRvreba 
apriorulad, rogorc droisa da sivrciTi koordinatebis 
cnobili funqciebi.  
 unda SevniSnoT, rom statiis moculobis SezRudulobis 
gamo SeuZlebelia amocanis realizaciasTan dakavSirebuli 
yvela  sakiTxis ganxilva. aq SemovisazRvrebiT mxolod im 
sakiTxebiT, romlebic dakavSirebulia Rrublianobis velis 
koreqtul gaTvlasa da amoxsnis aris rTul geometriasTan.  
(1) da (2) gantolebaTa sistemebSi  kondensaciis siCqaris cxadi 
saxiT figurirebam SesaZlebelia gamoiwvios mniSvnelovani 
cdomilebebi Rrublianobis velis gansazRvraSi.. Rrubliano-
bis velis gamoTvla SesaZlebelia [4] – Si aRwerili cnobili 
meTodis safuZvelze, romelic dafuZnebulia gantolebebidan 
kondensaciis siCqaris gamoricxvaze. amis Semdeg, amocanis 
ricxviTi amoxsnis gaadvilebisa da reliefis koreqtulad ga-
Tvaliswinebis mizniT SeiZleba gadasvla dekartis marTkuTxa 
koordinatTa sistemidan reliefTan dakavSirebul mrudwirul 

koordinatTa sistemaSi ,y,x 11 , sadac     
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aRniSnuli gardaqmnebis Sedegad (1) gantolebaTa sistemidan 
miRebuli saxecvlili gantolebaTa sistemis amoxsna xorcie-
ldeba swori geometriis mqone amoxsnis areSi – marTkuTxa 
paralelepipedSi Sesabamisi sasazRvro da sawyisi pirobebis 
gamoyenebiT.  
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lokaluri atmosferuli procesebis hidrodinamikuri modelirebis 
Sesaxeb./d.demetraSvili/. hmi-s SromaTa krebuli -2007.-t.114.-gv.85-96.- qarT.; 
rez. qarT., ingl., rus.  
SemoTavazebulia lokaluri atmosferuli procesebis arastaciona-
ruli sivrciTi  modelis erT-erTi varianti wylis fazuri gada-
svlebisa da RrubelTa warmoqmnis procesebis gaTvaliswinebiT. mo-
dels safuZvlad udevs atmosferos hidroTermodinamikis gantole-
baTa sruli sistema  hidrostatikur miaxloebaSi. qvefenil zedapir-
Tan (zRva, xmeleTi) dinamikuri da Termuli urTierTqmedebis gasaTva-
liswineblad atmosferos miwispira (wylispira) fenaSi ganixileba 
planetaruli sasazRvro fenis gamartivebuli erTganzomilebian gan-
tolebaTa sistema niadagisa da zRvis aqtiur fenebSi siTbos ga-
datanis gantolebebTan erTad. 
 

UDC 551.558.21:551.551.32 

On hydrodynamical modelling of  local atmospheric processes./D. Demetrashvili/. 

Transactions of the Georgian Institute of Hydrometeorology. -2007. - т.114. – p.. 85-96 - 

Georg.; Summ. Georg.; Eng.; Russ.  

One of variants of  a  non-stationary spatial model of local atmospheric processes in view of 

phase transitions of a moisture and processes of clouds‟ formation  is offered. The model is  

based on a full system of atmospheric hydrothermodynamic equations in hydrostatic 

approximation. For taken into account of dynamic and thermal interaction with the 

underlying surface (water, land) in the atmospheric surface layer the simplified one-

dimensional equation system of a planetary boundary layer together with  heat transfer 

equations in active layers of a soil  and  sea are considered.  
 

УДК 551.558.21:551.551.32 

О гидродинамическом моделировании локальных атмосферных процессов./ Д. И. 

Деметрашвили/. Сб.Трудов Института Гидрометеорологии Грузии. –2007. – т.114. – 

с.85-96. – Груз.; рез. Груз., Анг.,Русск.  

Предложен один из вариантов нестационарной пространственной  модели локальных 

атмосферных процессов с учѐтом фазовых переходов влаги и процессов 

облакообразования. В основе модели лежит полная система уравнений 

гидротермодинамики атмосферы в гидростатическом приближении. Для учѐта 

динамического и термического взаимодействия с подстилающей поверхностью (вода, 

суша) в приземном (приводном) слое атмосферы рассматривается упрощѐнная 

одномерная система уравнений планетарного пограничного слоя вместе с 

уравнениями переноса тепла в активных слоях почвы и моря. 
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TRANSACTIONS OF  THE GEORGIAN INSTITUTE OF  YDROMETEOROLOGY, VOL.114 

                            ТРУДЫ  ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ №114 

b.beritaSvili, n. kapanaZe, i. CogovaZe 
hidrometeorologiis instituti 
uak 551 

cirkulaciuri procesebis dinamikis Taviseburebebi 

saqarTveloSi amindis eqstremaluri pirobebis 

ganviTarebis dros  

bolo periodSi, klimatis globaluri daTbobis fonze aRi-
niSneba stiqiuri hidrometeorologiuri movlenebis sixSirisa 
da intensivobis mateba, rac uaryofiT zegavlenas axdens mo-
saxleobis socialur pirobebze da iwvevs did materialur 
zarals. amasTan am procesis  gamovlineba ekologiur da kli-
matur problemasac warmoadgens. kerZod, igi safrTxes uqmnis 
kavkasionis myinvarebis ekologiur wonasworobas, rac normas-
Tan SedarebiT maRali temperaturisa da haeris mzardi aero-
zoluri daWuWyianebis pirobebSi maTi ablaciis daCqarebaSi 
gamoixateba. 

redingis universitetisa da moskovis saxelmwifo universi-
tetis mkvlevarTa jgufis mier Catarebuli samuSaoebis [1,2] 
Sedegad aRmoCnda, rom kavkasionis centralur nawilSi 1985-
2000 ww periodSi myinvarebis absoluturma umravlesobam (94%) 
ganicada ukan daxeva saSualo siCqariT 8 metri weliwadSi. 
Ggazomili 113 myinvaridan mxolod orma waiwia win. ukuqcevis 
maqsimalurma manZilma Seadgina 571 m, xolo winsvlis manZilma 
108 m. radgan myinvarebi moiazreba klimatis cvlilebis sai-
medo indikatorebad, es ukanaskneli ki Tavis mxriv damokide-
bulia atmosferos cirkulaciis globalur da regionalur 
anomaliebze, maSin cxadia raoden didi mniSvneloba eniWeba 
cirkulaciuri procesebis TaviseburebaTa Seswavlasa da max-
asiaTebeli trendebis gamovlenas.  

am mimarTulebiT qarTveli mecnierebis mier Catarebul ga-
mokvlevebs 50 welze meti xnis istoria gaaCnia [3,4,5], magram 
maT SromebSi ZiriTadi aqcenti keTdeboda calkeuli stiqiuri 
movlenebis ganviTarebis momentSi arsebuli aerosinoptikuri 
procesebis aRwerasa da tipizaciaze da ar ganixileboda pro-
cesebis dinamika da maTi raodenobrivi maxasiaTeblebi. 

SemdgomSi, wingadadgmuli nabiji aRmoCnda  hidrometeoro-
logiis institutSi Catarebuli cirkulaciuri procesebis di-
namikis amsaxveli ∆F, Fx, Fy indeqsebis gamoTvla [6,7], ramac 
mogvca amindis rukebze warmodgenili bariuli velis, aseve 
haeris masebis gadatanis mimarTulebisa da siCqaris raodeno-
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brivi Sefasebis saSualeba. magaliTad, Tu ∆F>0, maSin rukis 
mocemuli wertilis irgvliv daikvirveba  ciklonuri  warmo-
naqmni (cikloni, ciklonis Rari, dabali wnevis are), xolo 
rodesac ∆F<0, maSin adgili  aqvs anticiklonuri warmonaqmnis 
ganviTarebas (anticikloni, anticiklonis Txemi, maRali wnevis 
are). haeris masebis moZraobas samxreTidan CrdiloeTisaken, 
CrdiloeTidan samxreTisaken, dasavleTidan aRmosavleTisaken 
da aRmosavleTidan dasavleTisaken adgili aqvs, rodesac  
Fx>0, Fx<0, Fy >0, Fy <0 Sesabamisad. 

aRniSnuli cirkulaciis indeqsebis gamoTvla mizanSewoni-
lia AT-500 hpa rukebis monacemebis gamoyenebiT, vinaidan cik-
lonuri da anticiklonuri warmonaqmnebis arseboba ganapiro-
bebs  siTbosa da sicivis kerebis arsebobas troposferos Sua 
fenaSi(5.5km), romelic  gadamwyvet zegavlenas axdens miwispira 
fenaSi amindis pirobebis Camoyalibebaze. indeqsebis gamoTvlis 
dros gamoiyeneba marTkuTxa bade, romelzedac datanilia 25 
wertili. wertilebs Soris manZili 500 km-is tolia [6]. cir-
kulciis parametrebis gansazRvra warmoebs ara lokalur wer-
tilSi, aramed did teritoriaze (4∙106km2) e.i. vafiqsirebT 
farTomasStabiani cirkulaciuri procesebis amsaxvel parame-
trebs, rac Zalze mniSvnelovania 

qvemoT mocemulia saqarTveloSi 2008 wlis eqstremalurad 
civi  ianvrisa da cxeli da mSrali agvistos Tveebis cirku-
laciur TaviseburebaTa analizi  am indeqsebis gamoyenebiT. 

nax.1-ze warmodgenilia ∆F, Fx , Fy indeqsebis grafikebi 2008 
wlis ianvris TveSi. rogorc nax.1-a-dan Cans, amierkavkasiis 
teritoriaze troposferos Sua fenaSi (AT-500 hpa) ianvarSi ad-
gili hqonda ciklonuri da anticiklonuri bariuli velebis 
sakmaod mkafiod gamoxatul morigeobas. ciklonuri velis ze-
moqmedeba aRiniSna 4-jer: 1-3, 7-12, 17-21 da 26-27 ianvars. maTgan 
Zlieri iyo 1-3 da 7-12 ianvris zemoqmedebebi, SedarebiT susti 
17-21 ianvris zemoqmedeba da Zalian susti 26-27 ianvris zemoq-
medeba. Aanticiklonuri velis zemoqmedebas  adgili hqonda: 4-5 
12-16, 21-25 da 28-30 ianvars. maT Soris yvelaze intensiuri iyo 
4-5 ianvris zemoqmedeba, yvelaze xangrZlivi ki 12-16 ianvris ze-
moqmedeba. saerTo jamSi ciklonur da anticiklonur zemoqme-
debaTa raodenoba Tvis ganmavlobaSi sakmaod Tanabradaa gana-
wilebuli. amasaTan unda aRiniSnos isic, rom saqarTvelos te-
ritoriaze 2008 wlis ianvris TveSi sicivis CamoyalibebaSi at-
mosferuli cirkulaciis am indeqss gadamwyveti roli ar eku-
Tvnis. 
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nax.1-b-ze warmodgenili Fx–is grafikidan kargad Cans,  rom 
amierkavkasiis Tavze troposferos Sua fenaSi 2008 wlis 
ianvris TveSi sakmaod xangrZlivad aRiniSneboda haeris mase-
bis moZraoba CrdiloeTidan samxreTisaken (Fx<0). amasTan, mo-
Zraoba xSirad gamoirCeoda mniSvnelovani intensivobiTac (Fx<-
3). rac Seexeba dReTa saerTo raodenobas haeris masebis mo-
ZraobiT CrdiloeTidan samxreTisaken, maTma ricxvma 17-s miaR-
wia, xolo dReTa ricxvi haeris masebis moZraobiT samxreTidan 
CrdiloeTisaken mxolod 7 dafiqsirda. amrigad, SeiZleba iTq-
vas, rom Fx-is indeqsis msvleloba sakmaod damajereblad xsnis 
saqarTvelos teritoriaze 2008 wlis ianvarSi sicivis Camoya-
libebis mizezs. kerZod, es mizezi mdgomareobs troposferos 
Sua fenaSi civi haeris masebis xangrZliv moZraobaSi Crdi-
loeTidan samxreTisaken. 
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nax.1 ∆F, Fx, Fy  indeqsebis grafikebi 2008 wlis ianvris TveSi 

 

sayuradReboa Fy–is grafikic. rogorc nax 1-g-dan Cans 5-dan 
20 ianvramde troposferos Sua fenaSi amierkavkasiis Tavze 
blokirebuli iyo haeris masebis moZraobis dasavleTis mdge-
neli (Fy≤0) da mxolod Tvis bolos aRiniSna haeris masebis 
gadaadgilebis dasavleTis mdgenelis gaZliereba (Fy >0). aRsa-
niSnavia is garemoeba, rom haeris masebis gadaadgilebis da-
savleTis mdgenelis gaaqtiureba, rogorc wesi, xels uwyobs 
Tbili haeris gavrcelebas mocemul regionSi. amrigad, Tu 
SevadarebT  Fx-sa da Fy-is grafikebs aRmoCndeba, rom Fy-is gra-
fikic afiqsirebs im garemoebas, rom amierkavkasiis Tavze Zi-
riTadad aRiniSneboda haeris masebis moZraoba mxolod Crdi-
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loeTidan samxreTisaken, rac saboloo jamSi kidevac aisaxa 
saqarTveloSi dabali temperaturebis Camoyalibebaze. 

2008 wlis agvistos TveSi piriqiT, saqarTveloSi dafiq-
sirda haeris temperaturis normidan mniSvnelovani dadebiTi 
gadaxra, rasac Tan axlda mcirenaleqianobac. nax.2.–ze moce-
mulia,   ∆F, Fx , Fy indeqsebis  grafikebi  2008 wlis agvistoSi. 
rogorc nax.azidan (a) Cans 2008 wlis agvistoSi  amierkavkasiis  
Tavze troposferos Sua fenaSi dReTa ganmeoradoba (22) anti-
ciklonuri veliT (∆F<0) mniSvnelovnad Warbobs dReTa ganmeo-
radobas (9) ciklonuri bariuli veliT (∆F>0). 
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g) Fy 
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nax.2 ∆F, Fx, Fy  indeqsebis grafikebi 2008 wlis agvistos TveSi 
 

swored anticiklonuri bariuli velis upiratesma ganviTar-
ebam ganapiroba agvistos TveSi cxeli da mSrali amindis pi-
robebis Camoyalibeba amierkavkasiis teritoriaze da maT Sor-
is saqarTveloSic. imave naxazidan (b) Cans, rom 2008 wlis agvi-
stos TveSi amierkavkasiis Tavze mxolod erTxel (28 agvistos) 
aRiniSna haeris masebis gadaadgileba CrdiloeTidan samxreTi-
saken, danarCen SemTxvevaSi ki haeris masebi moZraobdnen samxr-
eTidan CrdiloeTisaken an dasavleTidan aRmosavleTisaken (b-g). 

nax.3-ze mocemulia haeris saSualo dReRamuri temperaturis 
normidan gadaxris msvleloba q. TbilisSi 2008 wlis ianvarsa 
(a) da agvistoSi (b). rogorc naxazidan Cans, ianvarSi kavkasiis 
regionSi ciklonuri velis pirveli SemoWridan (4-5 ianvari), 
TbilisSi sakmaod xangrZlivad acivda. am periodSi troposfe-
ros Sua fenaSi amierkavkasiis Tavze Camoyalibebuli iyo hae-
ris masebis CrdiloeTidan samxreTisaken moZraobis tendencia, 
rac aseve kargad Cans Fy –is grafikidanac (nax.1g). mxolod ianv-
ris Tvis mesame dekadaSi daiwyo daTboba saqarTveloSi, ro-
desac troposferos Sua fenaSi sakmaod xSirad aRiniSneboda 
haeris masebis moZraoba samxreTidan CrdiloeTisaken. rac Se-
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exeba agvistos, aq mTeli Tvis ganmavlobaSi (garda 9-10 ricx-
visa) daikvirveboda haeris saSualo dReRamuri temperaturis 
normidan dadebiTi gadaxra. es sakmaod anomaluri SemTxvevaa 
da mWidrodaa dakavSirebuli cirkulaciis faqtorTan, rac da-
fiqsirebulia indeqsebis mniSvnelobebiTac (nax.2). agvistos Tve-
Si amierkavkasiaze gabatonebuli iyo ∆F-is uaryofiTi mniSvne-
lobebi. es ki imaze metyvelebs, rom amierkavkesiaze troposfe-
ros Sua fenaSi cirkulaciuri procesebis ganmsazRvreli iyo 
anticiklonuri veli, rac ZiriTadi pirobaa miwispira fenaSi 
Tbili da mSrali amindebis CamoyalibebaSi. agvistoSi (nax..2-b)  
TiTqmis ar hqonia adgili haeris masebis moZraobas troposfer-
os Sua fenaSi CrdiloeTidan samxreTisaken rasac SeiZleba ga-
moewvia haeris temperaturis daweva saqarTvelos teritoriaze. 

amindis eqstremaluri pirobebis maxasiaTeblebis Semajame-
beli mniSvnelobebi 2008 wlis ianvarsa da agvistoSi mocemu-
lia cxrilSi 1. rogorc cxrilidan Cans, TbilisSi 1-23 ianva-
rs haeris saSualo dReRamuri  temperaturis  uaryofiTma  ga-
daxram normidan _3,7o

C, xolo 1-31 agvistos dadebiTma gadaxram 
2,7о

C Seadgina. cirkulaciis indeqsi (∆F) ianvarSi  ∆F=0.17-is, 
xolo agvistoSi ∆F=-1.04-is toli aRmoCnda, rac imaze miuTi-
Tebs, rom ianvarSi amierkavkasiis Tavze troposferoSi daikvi-
rveboda susti ciklonuri veli. agvistoSi ki Zlieri anti-
ciklonuri veli. rac Seexeba haeris masebis moZraobas, ian-
varSi aRiniSneboda mniSvnelovani CrdiloeTis (Fx=-1.94) da su-
sti dasavleTis (Fy=0.16) mdgeneli, xolo agvistoSi zomieri 
samxreTis (Fx=0.63)  da Zlieri dasavleTis (Fy= 1.23) mdgeneli. 

 

cxrili 1. 2008 wlis ianvrisa da agvistos amindis eqstremalu-
ri pirobebis maxasiaTeblebi 
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01.01.08 23.01.08 23 -2,3 -3,7 0,17 -1,94 0,16 sicivis talRa 
01.08.08 31.08.08 31 26,7 2,7 -1,04 0,63 1,23 siTbos talRa 

 

rogorc vxedavT, saqarTvelos teritoriaze haeris tempera-
turis normidan mniSvnelovani uaryofiTi gadaxris periodebi 
emTxveva drois im monakveTebs, rodesac amierkavkasiis Tavze 
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troposferos Sua fenaSi gaaqtiurebuli iyo haeris masebis mo-
Zraobis CrdilooeTis mdgeneli, xolo dadebiTi gadaxris 
periodebi emTxveva drois im monakveTebs, rodesac haeris ma-
sebi gadaadgildebodnen samxreTidan CrdiloeTisaken an da-
savleTidan aRmosavleTisaken, rac sakmaod mkafiodaa gamosa-
xuli Fx-isa da Fy-is grafikebis saSualebiT (nax.1 da nax.2). 
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nax.3 haeris saSualo dReRamuri temperaturis normidan gadax-
ris msvleloba q. TbilisSi 2008 wlis ianvarsa (a) da 
agvistoSi (b) 

 

rac Seexeba ciklonuri (∆F>0) da anticiklonuri (∆F<0) 
formis cirkulaciuri warmonaqmnebis msvlelobis kavSirs 
haeris temperaturis normidan gadaxrasTan, aq gadamwyveti 
mniSvneloba aqvs imas, Tu am warmonaqmnebis romeli seqtoriT 
xorcieldeba zemoqmedeba amierkavkasiis teritoriaze.  

magaliTad, 2008 wlis ianvris TveSi xSiri iyo ciklonuri 
warmonaqmnebis zurgiT nawilSi ganviTarebuli CrdiloeTis 
denebis (Fx<0) zemoqmedeba amierkavkasiaze, xolo agvistos Tve-
Si anticklonuri velis fonze ganviTarebuli samxreTisa da 
dasavleTis denebis (Fx>0,  Fy>0) zemoqmedebebi. 

amrigad, indeqsebis ∆F, Fx, Fy gamoTvla SesaZlebelobas gvaZ-
levs davafiqsiroT farTomasStabiani cirkulaciis komple-
qsuri pirobebi, romlebic ganapirobeben saqarTvelos teri-
toriaze temperaturuli anomaliebis Camoyalibebas, agreTve 
davadginoT am anomaliebis trenduli xasiaTis kavSiri aR-
niSnuli indeqsebis dinamikasTan. 
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n. kapanaZe, i. CogovaZe./ hmi-s SromaTa krebuli – 2009 – t.116. gv.    
qarT., rez. qarT., ingl., rus. 
saqarTveloSi 2008 wlis eqstremalurad civi ianvrisa da cxeli 
agvistos Tveebis cirkulaciuri indeqsebis  ∆F, Fx , Fy  gamoyenebiT 
Catarebuli analizis Sedegad dadgenilia saqarTvelos teritoriaze 
temperaturuli anomaliebis Camoyalibebis ganmapirobebeli farTo-
masStaburi cirkulaciis kompleqsuri pirobebi, aseve am anomaliebis 
trenduli xasiaTis raodenobriv mniSvnelobaTa kavSiri cirkulaciis 
indeqsebis dinamikasTan.  
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Features of atmospheric processes dynamics during the extreme weather conditions 

development in Georgia. / B. Beritashvili,Nn. Kapanadze, I. Chogovadze./ Transactions of 

the Georgian Institute of Hydrometeorology of Georgia. – 2009, – V.116 – p. – Georg.: 

Summ. Georg., Eng., Russ. 

On the basis of analysis of monthly circulation indexes ∆F, Fx , Fy   during the extremely 

cold January and extremely hot August of 2008, the complex conditions for the large-scale 

circulation processes causing the temperature anomalies on the territory of Georgia are 

established, as well as the relation of numerical values  of this anomalies with the dynamics 

of circulation indexes. 
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температурных аномалий  на территории Грузии, а также связь между  численными 

значениями трендовых характеристик этих аномалий с динамикой циркуляционных 

индексов. 
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TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

z. xvedeliZe, T. daviTaSvili, i.samxaraZe 
hidrometeorologiis instituti 
uak 551 
mTa-xeobebSi mikrocirkulaciuri procesebis maTematikuri 

modelireba orografiuli faqtorebis gaTvaliswinebiT 

aero-hidrodinamikis erT-erT aqtualur sakiTxs warmoadge-
ns. haeris nakadis dinebis Seswavla mcire siganis arxSi. es 
sakiTxi ufro saintereso xdeba im SemTxvevaSi, roca arxis 
fskeri warmodgenilia mTa-burcobuli reliefis saxiT. aseTi 
pirobebi realurad arsebobs mTa-xeobebSi, mdinareTa 
kalapotebSi, mcire simaRlis burcobebian teritoriaze haeris 
masaTa garsdenisas. saqarTvelos teritoriaze mraval adgilas 
arsebobs msgavsi situaciebi, maT Soris baqo-Tbilis-jeihanis 
navTob-magistralis gaswvriv. aqedan gamomdinare aRniSnul pro-
blemas aqv rogorc Teoriuli, aseve praqtikuli Rirebuleba.  

amocana ismis ase: Seswavlili iqnas aero-hidro nakadebis 
dineba horizontisadmi mcire α kuTxiT daxril, mcire b sig-
anis arxSi, susti (V<10m/wm) qaris dros. ganixileba stacio-
naluri dineba xoz sibrtyeSi simZimis Zalis da fskeris reli-
efis gavlenis gaTvalsiwinebiT. koordinatTa saTave moTavse-
bulia mdinaris an xeobis ZirSi, ox RerZi mimarTulia nakadis 
gaswvriv, xolo oz _ vertikalurad zeviT. igulisxmeba rom 
nakadis intensioba mcire Δt droSi ucvlelia da atmosferuli 
wnevis moqmedeba mudmivia. amrigad gvaqvs [1,2]: 
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
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x

p                                   (1) 

xolo 

,cos;sin  gpgP zx            (2) 

sadac p wnevaa, g _ simZimis Zalis aCqarebaa. 
miTiTebul pirobebSi hidrodinamikis gantolebaTa sistema 

Caiwereba Semdegi saxiT [1, 2, 3]. 

0sin
2

2

2

2






















z

V

y

V
g         (3) 

;0




y

p       (4) 

0cos 



g

z

p
     (5) 

(3)-(5) integrirdeba Semdegi sasazRvro pirobebiT:  
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roca z=0,    V=0 ,     (6) 

roca   z=h,    0




z

V
 ,                                                  (7) 

roca  z=h,      p=p0 ,                 (8) 

sadac ρ haeris (siTxis) simkvrivea, h _ Tavisufali 
zedapiris simaRle, μ _ siblantis kinematikuri koeficienti. 
aseTi saxiT dasmuli amocana amoxsnilia [1, 2] da Sesabamisi 
maxasiaTebeli sidideebi siCqare, wneva da gamavali nakadis 

raodenobaQQ  gansazRvrulia Semdegi damokidebulebiT: 
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sadac Q aris nakadis simZlavre im SemTxvevaSi, roca arxis 
qveda zedapiri aris mcire simaRlis (ramodenime metris rigis) 
burcobuli RrmulebiT dafaruli, moZraobs struqturis 
gamosakvlevad z koordinati nacvlad SemovitanoT axali 

koordinati z  Semdegi damokidebulebiT [3-6]:  
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sadac  (x, y) aris arxis fskeris reliefis forma. 

koordinatTa axal sistemaSi (3)-(5) gantolebaTa sistema (6)-(8) 
sasazRvro pirobebiT miiReben Semdeg saxes:  
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aq 
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
  da iTvleba mudmivad. rac Seexeba (9) _ (11) 

formulebs, isini a-s gaTvaliswinebiT ase gadaiwerebian:  
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(18) _ (20)-dan Cans, rom haeris nakadis siCqare da simZlavre 
fskeris reliefis maxasiaTebel sidideze damokidebulia misi 
kvadratis ukuproporciulad. amrigad, arxSi fskeris 
reliefis gavlenis gaTvaliswinebam Seamcira rogorc nakadis 
siCqare, aseve intensiobis raodenoba. aqedan gamomdinare haeris 
(siTxis) nakadSi adgilobrivi daWuWyianebis wyaro (sxvadasxva 
minarevis laqa) nela gadaadgildeba da TviTgawmendis periodi 
gaizrdeba.  

axla ganvixiloT iseTi haer-hidro nakadi, romelic Seicavs 
daWuWyianebis wertilovan an wrfiv wyaroebs da dinebisas 
horizontalur sibrtyeSi warmoqmnis G intensiobis grigalebs 
_ cirkulaciur dinebebs [1]. visargebloT hidrodinamikis 
gantolebaTa sistemiT lamba _ gromokis formiT, romelic 
uSvebs siCqarisa da Zalis velis potenciurobas e.i. [3]: 
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amitom gantolebaTa sistema ase Caiwereba:  
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sadac   _ masiuri Zalebis potencialia, Ф _ siCqareTa 

velis potenciali, E _ kinetikuri energia, 


P
  ukumSvadi 

garemosaTvis, xolo 


 P1
  kumSvad-adiabaturi 

pirobebisaTvis, 




C

C p
  pC  _ kuTrisiTbo-tevadoba mudmivi 

wnevis dros, C  _ kuTrisiTbotevadoba mudmivi moculobisas. 

(22)-dan miiReba lagranJis integrali [1, 3]:  
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)()( tc
t

Ф
E 




   ,                                                      (23) 

sadac c(t) _ mudmivia da roca igi udris 0-s (23) gadadis 
eileris formulaSi, romelsac barotropuli garemosaTvis 
aqvs saxe:  

0
2

2







t

ФV
P 


  .                                                    (24) 

imis daSvebiT, rom dineba stacionaluri ( constФ  ) mcire 
droiT intervalze ox RerZis mimarTuleba emTxveva `grigals~ 
RerZs ( =0) maSin (24) ase gadaiwereba:  

2

2V
PP


 

 ,                                                                       (25) 

sadac p   Seesabameba wnevis mniSvnelobas wyarodan Sor 

manZilze, sadac V=0. rogorc Teoriidan  cnobilia [1,4,5] 
dinebis siCqareebi klebuloben wyarodan daSorebis r sididis 
ukuproporciulad. e.i.  

r

Q
V

2


  ,                                                                                    (26) 

(26)-is gaTvaliswinebiT (25)  ase gadaiwereba:  

22

2

8 r

Q
PP




 

,                                                                        (27) 

e.i. grigaluri dinebisas wneva klebulobs centrisken 
manZilis kvadratis ukuproporciulad. amasTanave radgan 

 pp  xdeba haeris (wylis) nakadis Sewova centrisken. es 

faqtic agreTve xels uwyobs dinebis nakadSi arsebul 
damWuWyianebeli minarevebis gadatana-gafantvis Sesustebas.  

sainteresoa aRiniSnos, rom swored qaris `grigaluri~ 
siCqaris aseTi TvisebiT aixsneba `qarborbalas~ warmoqmna. 
qarborbala gadaadgilebisas periferiebidan centrisken iwovs 
haeris masebs da Tan miaqvs sxvadasxva sagnebi. aSrobs wyals 

mdinareTa kalapotSi, amsxvrevs saxlebs da xeebs.  pp  – 

sxvaobis absoluturi mniSvnelobis swrafad zrda 
ganapirobebs im garemoebas, rom qarborbala vrceldeba viwro 
zolze da sazRvrebze xeluxlebels tovebs im sagnebs, 
romelTa msgavss centrSi anadgurebs.  

roca procesebi adiabaturia da garemo kumSvadia, maSin 
msgavsad (27)-sa temperaturisaTvis gveqneba  

22

2

8

1)1(

r

Q

R
TT



 
 

 ,                                                           (28) 

sadac R _ gazis universaluri mudmivaa. (28)-dan kargad Cans, 
rom grigalur nakadebSi temperatura centrisken mcirdeba, es 
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uzrunvelyofs imas, rom dinebis gaswvriv dafiqsirebuli iqnas 
`civi~ da `cxeli~ ubnebi. aseT ubnebi marTlac daikvirveba 
didi (atomuri vulkanuri) afeTqebebisas da mosalodnelia 
Seiqmnas navTob-gaz sadenebis gaswvriv katastrofuli 
situaciebis SemTxvevaSic.  

sainteresoa erT-erTi mTavari aqtualuri problema, kerZod 
Warbi wnevis mniSvneloba mZlavri (SedarebiT xangrZlivi 
drois periodSi) afeTqebis dros. zogadobisaTvis miviRoT, 
rom afeTqebis nakadi vrceldeba sferulad (cxadia, nakadis 
gavrceleba SeiZleba wyarodan calkeul seqtorebSi, 
gansakuTrebiT gabatonebuli qaris mimarTulebis 
gaTvaliswinebiT). aseT SemTxvevaSi nakadis siCqare wyaros Q _ 
simZlavresTan dakavSirebulia Semdegi formuliT [1,5].  

24 r

Q
V




  ,                                                                                (29) 

aRvniSnoT, rom am dros moZraoba arastacionaluria, sawyis 

momentSi siCqare yvelgan nulia, xolo t  dros Semdeg 
siCqare xdeba (29) gamosaxulebiT mocemuli  mniSvnelobis 
toli. cxadia, rom  

r

Q




4


 ,                                                                                   (30) 

langraJis integrali ki mogvcems 






2

2V

t

  .                                                                (31) 

mcire t  droisaTvis (31)-dan miviRebT:  
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Q

tr

Q
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




 


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,                                                (32) 

t -droSi r tolia, amitom (32)-Si meore wevri marjvena 
mxareSi SeiZleba simciris gamo ugulvelyoT. amrigad gvrCeba  

2

1

4



 

tr

Q
pp



  .     (33) 

miviReT, rom wneva afeTqebis centris miaxloebisas izrdeba 
manZilis ukuproporciulad, es gansxvavebuli daskvnaa wina 
SemTxvevisgan, rac gamowveulia procesis ara stacionalobis 
gaTvaliswinebiT.  
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hidroTermodinamikuri meTodebis daxmarebiT Seiswavleba susti aero-
hidro dinebebis Taviseburebebi mcire daxrilobis mqone arxebSi. 
naCvenebia, rom dinebis siCqare da simZlavre ukuproporciulia arxis 
reliefis maxasiaTebeli sididis kvadratisa. grigalur dinebaTa 
SemTxvevaSi hidro-aero dinebaTa wneva mcirdeba centridan daSorebis 
manZilis ukuproporciulad. SemoTavazebuli Teoria saSualebas 
iZleva ganisazRvros dinebaTa siCqareebi da damabinZurebel 
nivTierebaTa gavrceleba mdinareTa da mTaTa Soris xeobebSi.  
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In present report the peculiarities of the hydro-dynamical flows in a narrow canals with 

small slope bottom, at low velocities of the stream, have been studied. It has been shown 

that the velocity and power of the currents are inversely proportional to the square of the 

parameter characterized the special features of the canal‟s bottom . In the existing vortex 

stream the pressure decreases inversely proportional to the distance from the center. The 

present theory gives possibility to determine the velocity of flows and spreading of 

pollutants in the rivers or intermountain plains. 
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С помощью гидродинамических методов изучены особенности гидровоздушных 

потоков в узких каналах с малым наклоном дна при слабых течениях. Показано, что 

скорость и мощность потока обратно пропорциональны квадрату величины, 

характеризующей рельеф дна канала. При вихревых течениях давление 

гидровоздушных потоков уменьшается обратно пропорционально квадрату 

расстояния от центра. Предложенная теория позволяет определять скорости 

потоков и распространения загрязняющих веществ в ущельях рек и равнин 

междугорья. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

d. demetraSvili 
hidrometeorologiis instituti 
uak 551.465:551.509 

bunebriv garemoSi mimdinare hidroTermodinamikuri da  

ekologiuri procesebis modelirebis zogierTi Sedegebi 

 bunebrivi garemo, romelSic cxovreba da sameurneo saqmi-
anoba uxdeba adamians, bolo aTeul wlebSi swraf cvlilebebs 
ganicdis. es cvlilebebi gamowveulia adamianis gazrdili 
sameurneo saqmianobiTa da masTan dakavSirebuli garemoze in-
tensiuri anTropogenuri zemoqmedebiT. swored es hqondaT mxe-
dvelobaSi amerikel geofizikosebs r. revelsa da g. suess, 
romlebmac jer kidev 1957 wels SeniSnes, rom kacobrioba ata-
rebs “didmasStabian geofizikur eqsperiments”, atarebs mas ara 
laboratoriaSi an kompiuterze, aramed sakuTar planetaze [1].  
aseT pirobebSi didi mniSvneloba eniWeba bunebrivi resursebis 
racionalurad aTvisebasa da adamianis sameurneo saqmianobis 
optimalurad warmarTvas, rac Tavis mxriv aucilebelsa xdis 
bunebrivi garemos mdgomareobisa da misi SesaZlo cvlilebe-
bis Sesaxeb operatiuli informaciis miRebis saWiroebas.  es 
garemoeba dedamiwis Semswavlel mecnierebaTa winaSe warmoS-
obs iseTi maTematikuri modelebis Seqmnis aucileblobas, 
romlebic realurTan maqsimaluri miaxloebiTa da maRali 
garCevisunarianobiT aRweren bunebrivi garemos obieqtebSi mim-
dinare dinamikur da ekologiur procesebs. 

winamdebare statia, romelic mimoxilviT xasiaTs atarebs, 
Seexeba avtoris uSualo monawileobiT bolo wlebSi SemuSave-
buli Savi zRvisa da atmosferos dinamikisa da Sav zRvaSi 
minarevebis gavrcelebis maTematikuri modelebis realizaciis 
zogierT Sedegs.     

amJamad Cvens mier SemuSavebulia Savi zRvis dinamikis ba-
roklinuri prognostikuli modeli, romelsac safuZvlad 
udevs zRvis hidroTermodinamikis diferencialur gantoleba-
Ta sruli sistema hidrostatikur miaxloebaSi Sesabamisi sa-
sazRvro da sawyisi pirobebiT. gantolebaTa sistema Cawerilia 
dekartis marTkuTxovan koordinatTa sistemaSi da ganxilulia 
Termodinamikuri sidideebis – temperaturis, wnevisa da sim-
kvrivis gadaxrebisaTvis maTi standartuli vertikaluri ga-
nawilebebidan. es modeli warmoadgens srulyofas gasuli sa-
ukunis 70-ian wlebSi pirvelad SemuSavebuli Savi zRvis dina-
mikis prognostikuli Mmodelisa, romelic dafuZnebulia okea-
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nis hidroTermodinamikis gantolebaTa srul sistemaze [2-4]. 
misgan gansxvavebiT, Cveni modeli iTvaliswinebs Savi da mar-
marilos zRvebis wylebis gacvlas bosforis srutis meSveo-
biT, md.dunais Camonadens, mzis jamuri radiaciis STanTqmas 
zRvis  zedapiruli wylebis mier, horizontaluri da vertika-
luri turbulenturi siblantisa da difuziis koeficientebis 
cvlilebas drosa da sivrceSi, Savi zRvis aqvatoriis zemoT 
ganviTarebuli atmosferuli cirkulaciuri tipebis monacvle-
obas; garda amisa, mniSvnelovnad gaumjobesda saTvleli badis 
garCevisunarianoba, rogorc horizontalze (horizontaluri 
biji 5 km), aseve vertikalze (32 saTvleli done). atmosferuli 
zemoqmedeba zRvis hidrologiur reJimze gaTvaliswinebulia  
sasazRvro pirobebiT zRvis zedapirze, sadac moicema qaris 
xaxunis tangencialuri daZabulobis veqtoris komponentebi, 
temperatura da marilianoba (an siTbos nakadebi, atmosferuli 
naleqebi da aorTqleba), rogorc cnobili funqciebi. zRvis 
fskerTan dinebis siCqaris samive komponenti da siTbosa da 
marilianobis nakadebi miRebulia nulis tolad. gverdiT 
sazRvarze, romelic zRvis akvatorias gamohyofs xmeleTisagan, 
ganixileba siCqaris horizontaluri komponentebisa da 
siTbosa da marilianobis nakadebis nulTan toloba. modelis 
gantolebaTa sistemis amoxsnas safuZvlad udevs gaxleCis 
orcikliani meTodi fizikuri procesebis, vertikaluri 
sakoordinato sibrtyeebisa da koordinatebis mixedviT [5]. 

Savi zRvis dinamikis modelis realizaciisas gamoiyeneboda 
sxvadasxva garCevisunarianobis saTvleli badeebi Sesabamisad 
37, 10 da 5 km horizontaluri bijebiT. Catarebulma mravalri-
cxovanma eqsperimentebma aCvena, rom modeli realurad asaxavs 
Savi zRvis cirkulaciisa da Termohalinuri velebis ZiriTad 
Taviseburebebs. kerZod, gamoTvlebis Sedegad miRebulia Savi 
zRvis ZiriTadi dineba, romelic periferiebSi gamavali 
ciklonuri rgolis saxiT gars uvlis zRvis auzs da ZiriTadi 
ciklonuri wrebrunvebi zRvis dasavleT da aRmosavleT Sida 
nawilebSi. garda amisa, modeli kargad aRwers dakvirvebebidan 
cnobil sanapiro anticiklonuri xasiaTis grigalebs, maga-
liTad e. w. baTumis anticiklons zRvis aqvatoriis samxreT-aR-
mosavleT nawilSi, stambolis anticiklonur grigals da sxv. 

nax.1-ze ilustraciis mizniT warmodgenilia modelis safuZ-
velze gaTvlili Savi zRvis cirkulaciis veli saSualo wli-
uri klimaturi monacemebis mixedviT sxvadasxva siRrmeebze [6].     

Sefasebulia calkeuli fizikuri faqtorebis roli Savi 
zRvis hidrologiuri reJimis CamoyalibebaSi, maT Soris mzis 
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jamuri radiaciis STanTqmisa Savi zRvis zeda fenis Termuli 
reJimis formirebaSi. gamoTvlebma aCvena, rom mzis jamuri mo-
kletalRovani radiaciis STanTqma iwvevs zRvis wylis tempera-
turis mcire dReRamur rxevebs 0.2 – 0.30C amplitudiT zeda 10-
15 m sisqis fenaSi. miuxedavad temperaturis mcire cvlilebisa, 
didi moculobiTi siTbotevadobis gamo Savi zRvis zeda fe-
nebi axdenen siTbos mniSvnelovani raodenobis akumulirebas. 
radiaciis STanTqmiT gamowveulma zeda fenis TboSemcvelobis 
nazrdis Sidawliuri msvlelobis analizma aCvena, rom mzis 
radiaciis energetikuli gavlena yvelaze metad mJRavndeba 
agvistoSi da am periodSi Savi zRvis zeda fenas radiaciis 
STanTqmiT SeuZlia SeiZinos siTburi energiis iseTi maragi, 
romelic sakmarisi iqneboda Savi zRvis auzis zemoT mdebare 
daaxloebiT 600 m sisqis haeris fenis gasaTbobad 100C –iT [7]. 
 

 (a)                                (b)                                                               

(g)                                 (d)  

 
nax.1. gamoTvlili Savi zRvis dinebis veli saSualo wliuri 
monacemebis mixedviT sxvadasxva siRrmeebze: (a) --- 5 m, (b)--- 15 m, 
(g) --- 55 m,   (d) --- 1005 m. 

 

gansakuTrebiT mniSvnelovania Savi zRvis cirkulaciaze  
atmosferuli zemoqmedebis gavlenis Seswavla zRvis auzis te-
ritoriaze ganviTarebuli atmosferuli cirkulaciuri tipe-
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bis uwyveti monacvleobis pirobebSi [8]. miRebuli Sedegebis 
analizis safuZvelze dadgenilia Savi zRvis cirkulaciis 
mTeli rigi Taviseburebani atmosferuli zemoqmedebis Zlieri 
arastacionarulobis pirobebSi. 

mniSvnelovania aRiniSnos, rom SemuSavebuli modeli amJamad 
gamoyenebas poulobs Savi zRvis Seswavlis saerTaSoriso pro-
eqtebiT gaTvaliswinebul samuSaoebSi, romelTa mizania Savi 
zRvis operatiuli prognozuli sistemis Seqmna.    

zRvis dinamikis modelis realizaciam Savi zRvis auzisa-
Tvis saSualeba mogvca SegvemuSavebina ekologiuri procesebis 
modelebi, romlebic dakavSirebulia Savi zRvis zedapirze 
avariulad daRvrili navTobisa da Savi zRvis Rrma fenebSi 
mdebare DdaWuWyianebis wyarodan arakonservatiuli minarevis 
gavrcelebasTan [9]. modelebi dafuZnebulia substanciis gada-
tana-difuziis or da samganzomilebian gantolebaTa amoxsnaze, 
xolo gantolebebSi Semavali zRvis dinebis komponentebad 
gamoiyeneba zRvis barotropuli da baroklinuri modelebis 
safuZvelze miRebuli mniSvnelobebi.           

navTobis CaRvris adgili zRvaSi ganixileboda rogorc 
wertilovani wyaro. ricxviTi eqsperimentebi Catarebuli iyo 
wyaros sxvadasxva mdebareobis SemTxvevebSi, roca  navTobis 
avariuli Cadineba toli iyo 10000 an 100000 t-isa. Catarebuli 
ricxviTi eqsperimentebis analizis Sedegebis safuZvelze SeiZ-
leba davaskvnaT, rom Sav zRvaSi navTobis didi raodenobiT 
CaRvrisas zRvis saSualo wliuri cirkulaciis pirobebSi ad-
gili aqvs navTobis koncentraciebis gavrcelebis Semdeg 
kanonzomierebebs: 

 Savi zRvis zedapiruli wylebis ciklonuri xasiaTi da 
saxeldobr, Savi zRvis ZiriTadi dineba mniSvnelovanwilad 
ganapirobebs navTobis gaWuWyianebis sivrciT-droiTi 
ganawilebis ZiriTad Taviseburebebs. 

 navTobis zRvaSi avariulad CaRvridan ramodenime aTeuli                
dRis ganmavlobaSi navTobis koncentraciebis gavrcelebis 
xasiaTi da masStabi mniSvnelovnadaa damokidebuli im   
faqtTan Tu zRvis romel raionSi moxda avariuli CaRvra. 
avariulad CaRvridan daaxloebiT 1,5-2 Tvis Semdeg navTobis 
koncentraciebis gavrcelebis procesi praqtikulad aRaraa 
damokidebuli navTobis wyaros adgilmdebareobaze.  
minarevebis gavrcelebis sivrciTi modelis realizaciisas 

radioaqtiuri minarevi stroncium-90 (
90

rS ) gamoiyofoda zRvis 

garemoSi wertilovani hipoTezuri wyarodan uwyvetad mTeli 
integrebis drois ganmavlobaSi 2000 kiuri raodenobiT 
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weliwadSi. gantolebis integreba xdeboda dinamikuri wonaswo-
robis damyarebamde. (aseTi mdgomareoba miiRweoda daaxloebiT 
39 modeluri wlis Semdeg). 
 nax.2-ze naCvenebia erT-erT ricxviT eqsperimentSi gaTvlili 

90

rS -is koncentraciis veli 39 modeluri wlis Semdeg, rodes-

ac wyaro mdebareobda 1805 m siRrmeze. Catarebuli gamokv-
levebis Sedegebma aCvena, rom Savi zRvis fskeris gamoyeneba 
toqsikur da radioaqtiur nivTierebaTa samarxad dauSvebelia 
(rogorc cnobilia, Savi zRva dro da dro gamoiyeneboda aseT 
nivTierebaTa samarxad).    

 
 nax. 2. minarevis koncentraciis izowirebi wyaros maxlobel 
vertikalur kveTebSi, rodesac wyaro mdebareobda 1805 m 
siRrmeze. 

   
 mniSvnelovani praqtikuli Rirebuleba gaaCnia zRvis auzSi 
daWuWyianebis wyaros mdebareobis dadgenis Teoriul meTods 
zRvis zeda fenis calkeul wertilebSi minarevis cnobili 
koncentraciebis mixedviT, romelsac safuZvlad udevs gada-
tana-difuziis SeuRlebul gantolebaTa amoxsna [10]. meTodi 
aprobirebulia im SemTxvevebSi, roca wyaro mdebareobda Savi 
zRvis Rrma fenebSi (3 ganzomilebiani amocana) da zRvis zeda-
pirze (navTobis daRvris SemTxveva, organzomilebiani amocana). 
gamokvleulia meTodis mgrZnobiaroba amocanaSi Semavali 
parametrebis mimarT. 
 atmosferuli procesebis Seswavlis mizniT Catarebul  
Cvens kvlevebSi ZiriTadi yuradReba gamaxvilebulia mezomas-
Staburi procesebis ricxviTi modelebis SemuSavebasa da maT 
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realizaciaze saqarTvelos teritoriisaTvis. aseTi modelebis 
SemuSaveba gansakuTrebiT mniSvnelovania saqarTvelosaTvis, 
radgan misi reliefi mkveTrad gamoxatuli sxvadasxva masS-
tabisa da orientaciis mqone orografiuli elementebis siux-
viT mniSvnelovanwilad ganapirobebs mezomasStaburi cirkula-
ciuri sistemebis Camoyalibebasa da evolucias. es ukanaskne-
lni viTardebian sinoptikuri procesebis fonze da mniSvne-
lovani wvlili SeaqvT saqarTvelos teritoriaze amindis gan-
msazRvreli parametrebis sivrciT-droiT ganawilebaSi. Cvens 
mier SemuSavebulia planetaruli sasazRvro fena-niadagis qva-
zierTgvarovani hidroTermodinamikuri modeli [11] da loka-
luri procesebis arastacionaruli sivrciTi modeli hidro-
statikur miaxloebaSi [12]. Ppirveli modeli saSualebas iZ-
leva miviRoT calkeul punqtebSi meteorologiur sidideTa 
vertikaluri profilebi maTi dRe-Ramuri msvlelobis gaTva-
liswinebiT, xolo meore modeliT miiReba meteorologiuri 
velebis sivrciT-droiTi ganawileba mTel troposferoSi oro-
grafiulad da Termulad araerTgvarovani qvefenili zeda-
piris zemoT. AamasTanave, garda imisa, rom pirvel models dam-
oukidebeli mniSvneloba gaaCnia, igi  calkeuli blokis saxiT 
Semadgeneli nawilia meore – ufro zogadi modelisa. nax. 3-ze 
naCvenebia pirveli modeliT gaTvlili miwispira temperaturis 
prognozi q. TbilisisaTvis 1986 wlis 17-18, 18-19 da 20-21 ivniss. 
prognozis gaTvlisaTvis saWiro informacia fonuri proces-
ebis maxasiaTeblebis Sesaxeb miiReboda saqarTvelos hidro-

metcentrSi operatiul reJimSi momuSave amindis moklevadiani 
prognozis qvazierTgvarovani ricxviTi sqemidan. 
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nax.3. miwispira temperaturis (z=2m) dRe-Ramuri msvleloba 
q.TbilisisaTvis (1986w). 1 – prognozi,  2 --- diRomis metsa-
dguris monacemebiT, 3 --- aeroportis metsadguris monacemebiT. 
   dasasruls SeiZleba iTqvas, rom Semdgomi samecniero-
kvleviTi samuSaoebi bunebriv garemoSi mimdinare dinamikuri 
da ekologiuri procesebis modelirebis dargSi mimarTuli 
iqneba aRniSnuli  modelebis srulyofisa da maTi praqtikuli 
gamoyenebisaken am procesebis saimedo prognozis meTodebis  
SemuSavebis mizniT. aseT samuSaoTa nusxaSi mecnieruli da 
praqtikuli gamoyenebis TvalsazrisiT metad mniSvnelovania 
iseTi modelebis SemuSaveba, romlebSic bunebrivi garemo 
ganixileba erTianobaSi garemos obieqtebs Soris (atmosfero, 
hidrosfero, niadagis aqtiuri fena) urTierTqmedebis 
gaTvaliswinebiT. 
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V. meteorologiis problemebi. Tanamgzavruli informaciis 
gamoyeneba. 
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V. Проблемы метеорологии. Ислользование спутниковой информации. 
 

hidrometeorologiis institutis Sromebi, tomi #114 
TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

uak 551 
k.TavarTqilaZe,  
hidrometeorologiis instituti 
a.qiqava,r.solomoniZe, n.gogatiSvili 
vaxuSti bagrationis sax. geografiis instituti 

haeris miwispira temperaturis regionaluri cvlilebis 

Taviseburebani saqarTveloSi 

globaluri daTbobis fonze regionaluri havis cvlileba 
gansakuTrebuli TaviseburebebiT SeiZleba xasiaTdebodes. es 
Taviseburebebi ZiriTadad vlindeba iseT regionebSi, romlebic 
daTbobisa da acivebis sasazRvro zonaSi imyofebian. cnobilia, 
rom kaspiisa da Savi zRvis auzebSi havis cvlilebis urTierT 
sawinaaRmdego, daTbobisa da acivebis tendenciebi SeiniSneba. am 
urTierT sawinaaRmdego procesebis sazRvari saqarTvelos te-
ritoriaze unda gadiodes. rom es asea mravali gamokvlevebi 
adasturebs [1-7 da sxv.]. aRsaniSnavia, rom sasazRvro zonaSi da-
Tbobidan acivebaSi an piriqiT gadasvla monotonurad ar xdeba. 
sazRvrTan axlos, rogorc daTbobis ise acivebis zonaSi, 
Cndeba mcire teritoriuli monakveTebi, sadac temperaturuli 
velis cvlileba sawinaaRmdego mimarTulebiT mkveTradaa gamo-
xatuli. aseTi faqti uSualod daikvirveba saqarTvelos teri-
toriazec [2], es ki arTulebs havis cvlilebis WeSmariti sura-
Tis dadgenas.  

saqarTveloSi regionaluri havis cvlileba mravalricxovan 
literaturul wyaroebSia asaxuli. Sedgenilia rukebi, romle-
bic havis cvlilebis rogorc mravalwliur, aseve sezonur su-
raTsac iZlevian. dadgenilia rigi procesebisa, romlebic sa-
qarTveloSi regionaluri havis cvlilebam gamoiwvia, an mo-
mavalSi SeiZleba gamoiwvios. winamdebare naSromis amocanas Se-
adgens daadginos jer Seuswavleli zogierTi procesi, rome-
lic regionaluri havis cvlilebam gamoiwvia, an SeiZleba ga-
moiwvios. kerZod, aqvs Tu ara temperaturuli velis cvlilebis 
process raime kanonzomiereba zRvis donidan adgilmdebareobis 
simaRlesTan kavSirSi da mimdinare temperaturuli velis 
cvlilebis fonze ra cvlilebas ganicdis saSualo Tviuri maq-
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simaluri da minimaluri temperaturebi da Sidawliuri va-
riaciebis dispersia. 

dasmuli amocanebis gadasaWrelad gamoyenebulia saqarT-
veloSi dakvirvebis 89 punqtis Tvis saSualo temperaturebi 
1906-1995 wlebSi. yoveli punqtisTvis miwispiruli temperaturis 
saSualo wliuri mniSvnelobebis mixedviT cvlileba dadgenili 
iqna monacemTa mwkrivis wrfivi aproqsimaciiT [2]. temperaturis 
cvlilebis mimarTulebebidan gamomdinare, cvlilebis intensiu-
robis gaTvaliswinebis gareSe, dakvirvebis punqtebi gaiyo or 
jgufad daTbobisa da acivebis mixedviT. TiToeul jgufSi mo-
nacemebi ganlagda sam qvejgufad zRvis donidan adgilmdeba-
reobis simaRlis mixedviT: 300 metramde; 300-dan 1000 metramde 
da 1000 metrs zeviT. 

cxril 1-Si mocemulia qvejgufebSi moxvedrili punqtebis 
raodenoba, temperaturis cvlilebis saSualo sidide, daTbo-
bisa da acivebis maqsimaluri da minimaluri mniSvnelobebi da 
Sesabamisi dakvirvebis punqtebi, sadac aRniSnul maqsimums an 
minimums hqonda adgili. rogorc crilidan Cans ganxiluli 89 
punqtidan 45-Si daTboba da 44-Si acivebas hqonda adgili. 
amasTan daTbobis saSualo intensiuroba (39 0c/100weli) gaci-
lebiT didia vidre acivebis (-0.22 0c/100weli). maqsimaluri da-
Tboba aRiniSna borjomSi, xolo aciveba – axalcixeSi. aRsa-
niSnavia, rom temperaturis cvlilebis saSualo intensiuroba, 
rogorc daTbobis, aseve acivebis zonaSi, 300-dan 1000 metramde 
ganlagebuli dakvirvebis punqtebisTvisaa gamokveTili.  

amrigad, cxrili 1  zogadad axasiaTebs saqarTveloSi saSua-
lo wliuri temperaturuli velis cvlilebis suraTs adgil-
mdebareobis simaRlis mixedviT da uCvenebs, rom daTbobisa da 
acivebis procesi adgilmdebareobis simaRleze naklebadaa 
damokidebuli. 

saSualo wliuri temperaturuli velis cvlilebis fonze, 
garkveul interess Seadgens imis dadgena, Tu ra cvlilebebs 
ganicdis temperaturis ukiduresi.  

maqsimaluri da minimaluri saSualo Tviuri temperaturebi. 
agreTve, icvleba Tu ara saSualo Tviuri temperaturebis 
Sidawliuri variaciebis dispersia. amisaTvis Sedgenili iqna 
yovelwliuri monacemebis sami mwkrivi. mwkrivis wevrebi 
miRebuli iyo dakvirvebis 89 punqtis monacemTa gasaSualebiT. 
amrigad, miRebuli mwkrivebi asaxavda saSualo Tviuri 
temperaturebis maqsimaluri da minimaluri mniSvnelobebis da 
yoveli wlis saSualo Tviur temperaturaTa dispersiebis 
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cvlilebebs 1906-1995 wlebSi, saSualod saqarTvelos mTeli 
teritoriisTvis. 
cxrili 1. temperaturis cvlilebis (0c/100weli) ganawileba 
zRvis donidan adgilmdebareobis simaRlis mixedviT cvli-
lebis intensiuroba rogorc daTbobis aseve acivebis zonaSi 
minimaluria dakvirvebis punqtebisTvis, romlebic zRvis 
donidan 300 metramde mdebareoben. 
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miRebuli mwkrivebis wevrTa mniSvnelobebi wlebis mixedviT 
datanilia nax.1-ze. rogorc suraTebidan Cans wlebis mixedviT 
dispersia Zalian didia. Cven mainc SevecadeT dagvedgina 
arsebobs Tu ara  cvlilebis tendenciuri mimarTuleba. 
amisaTvis movaxdineT TiToeuli mwkrivis monacemTa wrfivi 
aproqsimacia umcires kvadratTa meTodiT [8]. miRebuli wrfeTa 
gantolebebi maqsimaluri, minimaluri temperaturebisa da 
dispersiisTvis mocemulia Sesabamisad formulebiT (1-3), sadac 
n aRniSnavs wlebis gadaTvlas dawyebuli 1906 wlidan. 
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nax.1. saSualo Tviur temperaturaTa (a) yovelwliuri maqsi-
mumebis (*), minimumebis (o) da dispersiis (b) cvlilebebi 1906-
1995 wlebSi saqarTvelos dakvirvebis punqtebisTvis. 
 

dTmax=0.213-0.000480 n                                                         (1) 

dTmin=-0.0565+0.000144 n                                                      (2) 

dTdis=0.0107+0.000152 n                                                      (3) 

rogorc formulebidan Cans samive parametris (dTmax, dTmin, dTdis) 

cvlileba wlebis mixedviT Zalze umniSvneloa (<0.05 0c/100 we-
li), e.i praqtikulad cvlilebas ar ganicdis. es mosalodneli 
iyo, radgan gaerTianebulia dakvirvebis punqtebis monacemebi, 
romlebic daTbobasac da acivebasac uCvenebdnen. 

sruliad gansxvavebul suraTs miviRebT Tu aRniSnuli 
parametrebis yovelwliur mniSvnelobebs saSualo wliuri 
temperaturebis cvlilebis intensiurobaTa zrdis (ranJirebis) 
mixedviT davalagebT. 

nax.2-ze saqarTvelos dakvirvebis punqtebis saSualo 
wliur 
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nax.2. 1906-1995 wlebSi saqarTvelos dakvirvebis punqtebis 
saSualo wliur temperaturaTa wrfivi cvlilebis ranJirebul 
mniSvnelobaTa  (1) mixedviT dalagebuli maqsimaluri (2) da 
minimaluri (3) temperaturebis da dispersiis (4) cvlilebebi. 
 

temperaturaTa cvlilebis sidideebi, dalagebuli zrdis 
mixedviT, (1) mrudis saxes Rebulobs. rogorc ukve iyo aRniS-
nuli, igi iwyeba -0.65 0c/100weli mniSvnelobidan, anu dakvirveb-
is punqtis – axalcixis monacemiT da mTavrdeba +1.17 0c/100weli 
– borjomis monacemiT. saSualo wliur temperaturaTa cvli-
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lebis ranjirebul mniSvnelobaTa Sesabamisi maqsimaluri da 
minimaluri temperaturebis cvlileba (2) da (4) mrudis saxes 
Rebulobs. aRniSnuli mrudebi daaxloebiT (1) mrudis saxes 
imeoreben, e.i. dakvirvebis punqtebSi maqsimalur da minimalur 
temperaturaTa cvlilebis mimarTulebebi TiTqmis emTxveva 
saSualo wliuri temperaturis cvlilebis mimarTulebas. rac 
Seexeba cvlilebaTa sidideebs, ranjirebuli mrudis sawyissa 
da bolo monakveTebSi, (2) da(4) mrudebi ufro intensiuria, 
xolo Sua monakveTSi – piriqiT. 

rac Seexeba saSualo Tviur temperaturaTa Sidawliur dis-
persias (mrudi 3), regionaluri temperaturuli velis cvli-
lebis fonze, igi cvlil;ebas TiTqmis ar ganicdis. 
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temperaturuli velis cvlilebis kavSiri adgilmdebareobis 
simaRlesTan zRvis donidan. miRebulia, rom cvlileba rogorc 
daTbobis aseve acivebis zonaSi intensiurad mimdinareobs dakvirvebis 
punqtebisTvis, romlebic ganTavsebulia zRvis donidan 300-1000 metris 
farglebSi. 
maqsimaluri da minimaluri saSualo Tviuri temperaturebis 
cvlileba msgavsia ranJirebuli saSualo wliuri temperaturis 
cvlilebis. xolo temperaturis Sidawliur variaciaTa dispersia 
cvlilebas ar ganicdis 
 

UDC 551 

Peculiarities of air surface temperature change in Georgia./K.Tavartkiladze, A.Kikava, 

R.Solomonidze, N.Gogatishvili/.Transactions of the Georgian Institute of Hydro-

meteorology. -2007. - т.114. – p..  - Georg.; Summ. Georg.; Eng.; Russ.  

Based on the monthly mean temperature change values of 1906-1995 year 89 observation 

posts of Georgia, the relation of temperature field with the point elevation from the sea level 

has been studied.  It has been established that change as in warming as in cooling zone 

intensively takes place for observation post that are located within 300-1000m from the sea 

level. The maximal and minimal monthly mean temperature change is similar to the ranged 

annual mean temperature change, and interannual variation dispersion hasn‟t been changed. 

 

УДК 551 

Особенности регионального изменения приземной  температуры воздуха в 

Грузии./К.Таварткиладзе, А.Кикава, Р.Соломонидзе, Н.Гогатишвили/ Сб.Трудов 

Института Гидрометеорологии Грузии. –2007. – т.114. – с.. – Груз.; рез. Груз., 

Анг.,Русск 

Опираясь на величины изменения среднемесячных температур 89 пунктов 

наблюдений 1906-1995 годов, изучена связь между  изменением температурного поля 

и высотой местоположения над уровнем моря. Выявлено, что изменение как в зоне 

потепления, так и в зоне похолодания интенсивно протекает для пунктов наблюдений, 

которые расположены в пределах 300-1000 метров над уровнем моря. 

Максимальное и минимальное изменение среднемесячной температуры похоже на 

изменение ранжированной среднегодовой температуры. А среднегодовая дисперсия 

вариации температуры не претерпевает изменения. 
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TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.114 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 

         r. samukaSvili 
hidrometeorologiis instituti 
uak 551. 584. 

mdinare enguris da galis wyalsacavebis gavlena haeris 

temperaturaze 

sakvlev raionSi gaTvaliswinebuli iyo 7 wyalsacavis (ga-
li, jvari, xudoni, xaiSi, latali, fari da ifari) mSenebloba. 
aqedan eqsploataciaSi gadaeca galis (1969w) da jvris (1978w) 
wyalsacavebi. xudonis wyalsacavis mSenebloba daiwyo 1980 
wels da Sewyda 1989 wels. am wyalsacavis mSeneblobis wina-
aRmdeg wayenebuli ZiriTadi argumenti mdgomareobda imaSi, 
rom TiTqos am proeqtis realizaciis Sedegad katastrofulad 
gauaresdeboda raionis ekologiuri mdgomareoba erT-erTi 
klimatwarmomqneli faqtoris_auzis burebrivi qvefenili zed-
apiris sruliad gansxvavebuli fizikuri Tvisebebis mqone 
wylis zedapiriT Secvlis Sedegad. bunebrivia, rom mdinaris 
auzis qvefenili zedapiris fizikuri Tvisebebis mkveTrma 
cvlam garkveuli gavlena unda moaxdinos wyalsacavis mimde-
bare teritoriis klimaturi maxasiaTeblebis (maT Soris hae-
ris temperaturis) sidideze, romlis raodenobrivi Sefaseba 
kvlevis saTanado meTodebis gamoyenebiT warmoadgens gansaz-
Rvruli aqtualobis mqone ekologiur problemas. wyalsa-
cavebis gavlena mimdebare teritoris Termul reJimze ganpi-
robebulia maTSi arsebuli wylis masis gacivebisa da gaTbo-
bis periodebis xangrZlivobaiT, rac damokidebulia wylis did 
siTbotevadobaze, haerisa da wylis temperaturebis sxvaobaze. 
wyalsacavebisa farTobisa da siRrmis zrdisas misi gamacive-
beli da gamaTbobeli efeqtis intevsivoba matulobs. wyalsa-
cavebis garemos Termul reJimze gavlenis sidideze garkveul 
zemoqmedebas axdens maTi ganlagebis raionis geomorfologi-
uri da klimaturi pirobebi, sinoptikuri situaciebis (sicivisa 
da siTbos adveqcia) da kvebis reJimis Taviseburebebi. 

rogorc cnobilia, wyalsacavis zedapiris siTburi ba-
lansis gantolebas aqva Semdegi saxe: 

sadac, B aris wylis zedapiris radiaciuli balansi, P_siTbos 
turbulenturi nakadi,. LE kondensaciis an aorTqlebis Sedegad 
gamoyofili (an daxarjuli) siTbos raodenoba Q_siTbos 
nakadi wylis zedapirsa da wylis masas Soris. am 
gamosaxulebaSi mxedvelobaSi ar aris miRebuli siTbos is 

(1)                                        , QPLEB 
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nakadi, romlebic dakavSirebulia siTbos an sicivis 
adveqciasTan, an wylis fizikur gardaqmnebTan (gayinva, dnoba). 
weliwadis sezonis mixedviT (1) gamosaxulebis mdgenelebis 
roli icvleba, rac ganapirobebs wyalsacavis gamaTbobel an 
gamacivebel efeqts. rodesac P>0 maSin wyalsacavze haeris 
fena Tbeba, Tu P<0_maSin civdeba. analogourad Tu Q>0 maSon 
adgili aqvs wylis temperaturis zrdas, rodesac Q<0 maSin 
saxezea wylis temperaturis Semcireba. mdgeneli LE gansaz-
Rvravs wylispira haeris fenaSi tenianobis cvlilebas (matebas 
aorTqlebis da Semcirebas kondensaciis pirobebSi). am proce-
sebis Sedegad weliwadis ganmavlobaSi wyalsacavis sanapiro 
zonaSi haeris temperatura ganicdis garkveul transformacias. 
haeris temperaturis sawyisi (xmeleTze) da transformirebuli 
(wylis akvatoriaze) mniSvnelobebis Sedareba saTanado meTo-
debis gamoyenebiT saSualebas iZleva raodenobrivad Sefasdes 
wyalsacavis gavlenis efeqti  mimdebare teritoriis Termul 
reJimze. am meTodebidan aRsaniSnavia:  
1. temperaturis cvlileba wyalsacavis savaraudo gavlenis 
raionSi ganixileba im periodTan SedarebiT, romelic win 
uswrebda wyalsacavis eqsploataciaSi gadacemis moments. 
2. ganixileba haeris temperaturis saSualo sidideebis sxva-
oba wyalacavis gavlenis zonaSi da mis farglebs gareT 
ganlagebul ramdenime punqtSi. 
3. ganixileba “sivrcul-sxvaobaTa meTodi”, romlis gamoyeneb-
iT xdeba gavlenis zonisa da Sesadarebeli zonis haeris tempe-
raturis saSulo mniSvrnelobebis Sedareba dakvirvebaTa rige-
bis ori periodisaTvis: wyalsacavis aSenebamde da aSenebis Sem-
deg. 

jvris da galis wyalsacavebis mimdebare teritoriaze 
haeris temperaturaze gavlenis raodenobrivi Sefasebis mizniT 
gamoyenebuli iqna “sivrcul sxvaobaTa meTodi”, romelic 
emyareba im daSvebas, rom Tuki wyalsacavi axdens gavlenas 
haeris temperaturaze, maSin unda dairRves am meteoelementze 
dakvirvebebis mravalwliuri rigis erTgvarovneba wyalsacavis 
aSenebis Semdeg. jvris da galis wyalsacavebis ganlagebis 
raionSi haeris temperaturaze dakvirvebebi warmoebda 
wyalsacavebis aSenebamde da aSenebis Semdeg. amitom maTi 
savaraudo gavlenis zonaSi meteosadgurebad aRebuli iqna 
jvari, gali da xaiSi. am sadgurebze temperaturaze dak-
virvebebis mravalwliuri rigebi dayofili iqna or nawilad: 
wyalsacavebis aSenebamde da aSenebis Semdgom periodebad. 
amasTanave wyalsacavebis haeris temperaturaze gavlenis 
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sandoobis Sefaseba Catarda dakvirvebaTa rigebis analiziT 
stiudentis parametris gamoyenebiT. am mizniT dakvirvebaTa 
rigebis nawilebisaTvis gamoTvlili iqna saSualo mravalwli-

uri mniSvnelobebi 1t da 2t , saSualo kvadratuli gadaxrebi 

1 da 2 . t

 parametri, romelic emorCileba stiudentis ga-

nawilebis kanons m+n-2 Tavisuflebis xarisxiT gamoiTvleba 
Semdegi gamosaxulebebidan: 

(2)                           ,
)2(

2

2

2

1
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  

romelSic  m  da n arian rigis nawilebis wevrTa ricxvebi t

 

parametris im mniSvnelobebis SemTxvevaSi, romlebic aRema-

tebian t

krit. mniSvnelobebs (Tavisuflebis mocemuli xarisxisa 

da donisaTvis) uaryofili iqneba nul-hipoTeza imis Sesaxeb, 

rom 1t  da 2t  ekuTvnian erTi da igive generalur erTobli-

obas, e. i. 1t  da 2t  saSualoebs Soris gansxvaveba arsebiTia da 
rom gansazRvruli albaTobiT SeiZleba mtkiceba wyalsacavis 
mimdebare teritoriis haeris temperaturaze gavlenis efeqtis 
Sesaxeb. stiudentis kriteriumis gamoyenebiT gaanalizebuli 
iqna haeris temperaturis rigebi xaiSis, jvrisa da galis 
meteosadgurebisaTvis, romlebic ganlagebulia aRniSnuli 
wyalsacavebis gavlenis zonaSi (cxr.1). haeris temperaturis 
rigi sadgur xaiSSi xasiaTdeba sadguris adgilmdebareobis 
SecvliT ganpirobebuli araerTgvarovnebiT amis garda, 
mkafiod fiqsirdeba haeris temperaturis rigis araerT-
gvarovneba, ganpirobebuli jvris wyalsacavis gavleniT 1978 

wlis noembridan. 1978-90 wlebis periodisaTvis t

-s yvela gamo-

Tvlili mniSvneloba aRemateba t

krit.=2, ris Sedegad SeiZleba 

imis mtkiceba, rom arsebobs wyalsacavis gavlena haeris tempe-
raturaze sadgur xaiSSi, iseve rogorc jvarSi da mestiaSi. 
analogiur movlenas 1969 wlidan adgili aqvs sadgur galSi.  

rogorc cxr. 1-Si moyvanili monecemebis analizi gviCvenebs, 
wyalsacavebis aSenebis Sedegad sadgur jvarSi ukanasknel 
periodSi (1979-90ww) haeris temperaturis saSualoTviuri mniSv-
nelobebi 10 Tvis (VII-IV) ganmavlobaSi aRmoCnda naklebi, xolo 
maisSi da ivnisSi meti wina periodis (1959-79) Sesabamis mni-
Svnelobebze. temperaturis mniSvnelobebs Soris gansxvavebis 
sidide maqsimaluria martSi da aprilSi (-0,60). saSualowliuri 
temperatura ukanasknel periodSi wina periodTan SedarebiT 
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jvarSi da xaiSSi daeca 0,20-iT, mestiaSi 0,10-iT xolo galSi 
moimata 0,40-iT. aRsaniSnavia, rom oqtomber-aprilSi jvarSi 
wyalsacavis aSenebis Semdeg periodSi aRiniSna temperaturis 
dabali mniSvnelobebi wina periodTan SedarebiT, rac ar 
Seesabameba wyalsacavSi mimdinare siTburi procesebis 
(Termuli reJimis) fizikur arss. magram, rogorc adgilobrivi 
qarebis (gansakuTrebiT fionebis) reJimuli maxasiaTeblebis 
analizi gviCvenebs, sadgur jvarSi siTbos am damatebiTi 
wyaros gavleniT haeris miwispira fenis temperatura ufro 
mkveTrad izrdeba, vidre wylis zedapiris temperatura, rac 
konkretul gamovlinebas poulobs wyalsacavis gamagrilebel 
efeqtSi, amave process ufro intensiurs xdis Savi zRvis 
siaxlovec. sadgur xaiSSi wyalsacavis gamagrilebel efeqts 
adgili aqvs noember-Tebervlis, mestiaSi oqtombet-aprilis, 
galSi ki_noember-ianvris ganmavlobaSi. aRsaniSnavia, rom 
xudonis wyalsacavis aSenebis SemTxvevaSi haeris temperaturis 
cvlileba sadgur xaiSSi gaxdeba ufro intensiuri, vinaidan 
igi praqtikulad ganlagebulia xudonis mSenebare wyalsacavis 
sanapiro zolSi. 

 

cxrili 1. haeris temperaturis (t0) saSualo mniSvnelobebi 
wyalsacavebis aSenebamde (t0

2) da aSenebis Semdeg (t0
1)  

sadgurebi jvari, xaiSi, mestia, gali 

 I II III IV V VI VII VIII IX X XI XII 

w
l
iu

r
i 

jvari (t1, 1979-1990;   t2, 1959-1978) 
t1 5.0 5.4 8.0 12.6 17.3 20.1 21.5 22.2 19.0 15.9 10.9 7.5 13.8 

t2 5.3 5.6 8.6 13.2 17.1 20.0 21.9 21.9 19.4 15.6 11.4 7.9 14.0 

t1-t2 -0.3 -0.2 -0.6 -0.6 0.2 0.1 -0.4 -0.3 -0.4 -0.3 -0.5 -0.4 -0.2 

xaiSi (t1, 1979-1990;   t2, 1959-1978) 

t1 -0.5 1.5 5.2 10.8 15.3 18.1 20.6 20.3 16.7 11.0 5.9 1.3 10.5 

t2 -0.4 1.8 5.2 10.8 15.2 18.0 20.6 20.2 16.3 10.9 6.0 1.5 10.7 

t1-t2 -0.1 -0.3 0.0 0.0 0.1 0.1 0.0 0.1 0.4 0.1 -0.1 -0.2 -0.2 

mestia (t1, 1979-1990;   t2, 1959-1978) 

t1 -5.8 -4.4 -0.2 5.7 10.6 13.8 16.8 16.1 12.0 6.5 1.6 -4.0 5.7 

t2 -5.5 -3.9 0.0 5.8 10.2 13.5 16.4 15.5 11.7 6.7 1.8 -3.3 5.8 

t1-t2 -0.3 -0.5 -0.2 -0.1 0.4 0.3 0.4 0.5 0.3 -0.2 -0.2 -0.7 -0.1 

gali (t1, 1979-1990;   t2, 1959-1978) 

t1 4.9 5.8 7.9 12.2 16.5 20.2 22.3 22.5 19.5 14.6 10.3 6.8 13.6 

t2 4.6 6.8 9.2 13.3 16.9 20.2 22.3 22.7 19.8 15.0 9.7 6.4 14.0 

t1-t2 -0.3 1.0 1.3 1.1 0.4 0.0 0.6 0.2 0.3 0.4 -0.6 -0.4 0.4 
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sakvlevi wyalsacavebis gavlena mimdebare teritoriis 
haeris tmperaturaze raodenobrivad Sefasda agreTve ruseTis 
mTavar geofizikur observatoriaSi damuSavebuli naxevradem-
piriuli meTodiT (Рекомендации по расчѐту изменения темрературы 
и влажности воздуха на побережье водоѐмов, 1981), romlis Tanaxmad 
weliwadis ganmavlobaSi jvris wyalsacavis gavlenis Sedegad 
haeris temperatura saSualod ecema 0,30-iT. gamacivebeli peri-
odis didi xangrZlivoba (III-XI) ganpirobebulia wyalsacavis 
didi siRrmiT da Tovl-myinvarebis dnobis Sedegad masSi civi 
wylis didi masis formirebiT. haeris saSualoTviuri tempera-
turis cvlileba wyalsacavze da sanapirodan sxvadasxva man-
Zilze damokidebulia wylis doneze: wyalsacavis gavlenis 
zona weliwadis ganmavlobaSi icvleba 0-1,5km-is sazRvrebSi. 
zamTarSi, Semodgomis Sua ricxvebSi da zafxulis bolos igi 
vrceldeba 1km-de, gazafxulze da Semodgomis dasawyisSi 0,5km-
de. wewliwadis Tbili da civi sezonebis cvlis periodSi hae-
ris temperaturaze wyalsacavis gavlenis zona Semoifargleba 
mxolod wyalsacavis akvatoriiT. aqve xazi unda gaesvas im ga-
remoebas, rom aRniSnuli ori meTodiT gamoTvlebis Sedegad 
miRebuli wyalsacavis gamaTbobeli (gamacivebeli) gavlenis 
xangrZlivoba da intensivoba mniSvnelovnad gansxvavdeba erT-
maneTisagan: imaze damokidebulebiT, Tu romeli meTodiT aris 
gansazRvruli wyalsacavSi wylis zedapiris temperatura (in-
strumentalurad, analog-wyalsacavebis gamoyenebiT, wyalsa-
cavebis ganlagebis raionisaTvis wylis zedapirisa da haeris 
temperaturebs Soris dadgenili damokidebulebiT) gamoTvle-
bis Sedegad SesaZloa miRebuli iqnes wyasacavebis gamaTbo-
beli an gamacivebeli efeqtis xangrZlivobisa da intensivobis 
gansxvavebuli variantebi, romlebic problemis koreqtulad 
gadaWris mizniT dRis wesrigSi ayenebs sakvlevi wyalsacavebis 
akvatoriaze wylis zedapiris temperaturaze xistematuri 
instrumentaluri dakvirvebebis organizaciis aucileblobas, 
rac uzrunvelyofs obieqturi Sedegebis miRebas. 

 

literatura_REFERENCES_ЛИТЕРАТУРА 
1. Рекомендации по расчѐту изменения темрературы и влажности 

воздуха на побережье водоѐмов, 1981, Изд. ГГО, Л., 16с. 
 

uak 551. 584. 
mdinare enguris da galis wyalsacavebis gavlena haeris tempera-
turaze /r. samukaSvili/ hmi-s SromaTa krebuli- 2007,t.114, gv.,   qarT., 
rez._qarT., ingl., rus. 
Sefasebulia jvrisa da galis wyalsacavebis gavlena mimdebare 
teritoriis haeris temperaturaze. jvris, mestiis, xaiSisa da galis 
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meteosadgurebis monacemebis analizis safuZvelze. wyalsa-
cavebisaTvis dadgenilia gamaTbobeli da gamacivebeli periodebis 
xangrZlivoba da maTi intensivoba. cxr. 1, lit. das.1. 
 
 

UDC 551. 584. 

The ifluence of reservoirs the riv. Inguri and Gali on the air temperature /R. 

Samukashvili/ Transactions of the Georgian Institute of  Hydrometeorology. 2007. v.114,p.        

Georg, Summ., Eng., Russ. 

The nfluense Djvari and Gali  reservoirs on the air temperature-for the adjoining territory on 

base of analysis of information (date) of meteorological stations of  Djvari, Khaishi, Mestia 

and Gali is estimated. 

For the reservoirs is settled the duration of heating and cooling periods and their intensivity. 

Tab. 1, Ref. 1. 
 
УДК 551. 584. 

Влияние водохронилищ реки  Ингури и Гали на температуру  воздуха. 

./Р.Самукашвили/.Сб. Трудов Института гидрометеорологии Грузии-2007,т.,114,с.            

Груз., Анг., Русск. 

Оценено влияние водохранилищ Джвари и Гали  на температуру воздуха прилегаю-

щей территории. На аснове анализа данных метеостанции Джвари. Хаиши, Местиа и 

Гали для водахранилищ установлены продалжительности периодов нагревания и ох-

лаждения и их интенсивность. Таб. 1, Лит. 1.             
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hidrometeorologiis institutis Sromebi, tomi #114  
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 114 
l.Sengelia, g.korZaxia,  
m.tatiSvili, i.mkurnaliZe 
hidrometeorologiis instituti 
g.Tvauri 

m. nodias geofizikis instituti, 
uak 551.50.501.7 
    Savi zRvis saqarTvelos akvatoriis ekologiuri       

usafrTxoebisaTvis  Tanamgzavruli  informaciis  

gamoyenebis perspeqtivebi 

   evrokavSiris programiT ,,traseka‟‟ (satransporto derefani 
evropa-kavkasia-azia)  didi  abreSumis  gzis  da  navTobisa  da     
gazis milsadenebis amoqmedebasTan dakavSirebiT, metad aqtua-
luria Savi zRvis ekologiur usafrTxoebasTan dakavSirebuli 
yvela sakiTxi. maT Soris  gansakuTrebuli mniSvneloba eniWeba 
ricxviTi modelebis saSualebiT sazRvao da ekologiuri prog-
nozebis gamoTvlas. sazRvao prognozis gamoTvla realur dro-
Si uzrunvelyofs zRvis dinebebis dadgenas, rasac didi mni-
Svneloba aqvs zRvaze gadazidvebis usafrTxoebis gazrdisTvis. 
amavdroulad es ukanaskneli aucilebelia navTobis CaRvrebis 
SemTxvevaSi e.w. ekologiuri prognozebis gamoTvlisaTvis da 
xels uwyobs anTropogenuli zemoqmedebis da aseve  bunebrivi 
katastrofuli movlenebis prevencias da/an  Serbilebas. 
   XX  saukunis miwurulidan msoflios  sxvadasxva samecniero  
centrebSi mimdinareobs muSaoba Tanamgzavruli informaciis ga-
moyenebiT zRvis zedapiris temperaturis (zzt) saimedo monace-
mebis misaRebad da am informaciis prognostikul modelebSi  ga-
mosayeneblad amJamad SemuSavebulia Savi zRvis dinamikis maTe-
matikuri modelebi, romlebic dafuZnebulia hidro-dinamikis ga-
ntolebaTa srul sistemaze [1,2,3]. maT Soris aRsa-niSnavia m. no-
dias geofizikis institutis Savi zRvis dinamikis baroklinuri 
modeli [3]. unda aRiniSnos, rom igi gamoiyeneboda evrokavSiris 
komisiis mier dafinanansebul proeqtSi ,,ARENA“, romelic aer-
Tianebda Savi zRvis auzis qveynebis (rumineTi, uk-raina, ruseTi, 
saqarTvelo, TurqeTi, bulgareTi) wamyvan specia-listebs. 
    orwliani erToblivi  muSaobis  Sedegad 2005 wlis ivlisSi 
Catarda unikaluri samecniero-teqnikuri eqsperimenti. Catarebu-
lma gamoTvlebma daadastures saqarTveloSi damuSavebuli ma-
Tematikuri modelis efeqturoba sazRvao prognozebis gamoTv-
lisaTvis 48 saaTis winaswarobiT. 

zRvis dinamikis modelis gamosaTvlelad aucilebelia zzt- 



 160 

is  codna  regularuli badis kvanZebSi.  aseTi monacemebis  ar 
arsebobis gamo geofizikis institutis Savi zRvis dinamikis 
baroklinur modelSi maTi Secvla xdeba siTbos  nakadis 
Sesaxeb informaciiT. 
  Savi  zRvis  zedapiris  temperaturis  realuri  monacemebis 
mosapoveblad  yvelaze efeqturia Tanamgzavruli  informaciis  
gamoyeneba [4], rac saSualebas mogvcems realur droSi ga-
moviTvaloT zzt-is mniSvnelobebi regularuli badis kvanZebSi. 
aseTi monacemebis  miRebis SemTxvevaSi SesaZlebeli gaxdeba 
zRvis dinamikis prognozis gamoTvla.   
  internetis Ria wyaroebis (5,6,7,) gamoyenebiT SesaZlebelia  
Tanamgzavruli informaciis miRebaExilul da infrawiTel di-
apazonSi. speqtris xilul diapazonSi miRebul suraTebze si-
kaSkaSeTa sxvaoba dakavSirebulia obieqtis amrekladobis una-
rTan, xolo infrawiTel diapazonSi _ gamosxivebis temperatu-
rebs Soris sxvaobasTan. infrawiTel speqtrSi gadaRebuli  su-
raTebi miiReba  rogorc  dRisiT,  aseve RamiT (gansxvavebiT xi-
lul speqtrSi miRebuli suraTebisagan, romlebic mxolod dRi-
siT miiReba). 
  dadginda, rom zzt-is realuri monacemebis misaRebad  mi-
zanSewonilia infrawiTel speqtrSi miRebuli Tanamgzavruli 
suraTebis gamoyeneba, romlebic moiTxoven garkveul Seswore-
bebs da Sesabamisi cdomilebebis dadgenas. regularuli badis 
kvanZebSi zzt-is saimedo Tanamgzavruli monacemebis misaRebad 
aucilebelia monacemTa xarisxis Sefaseba da kontroli. am-
isaTvis unda damuSavdes specialuri meTodologia,   rogorc  
piqselis (wertilis, badis kvanZis), aseve badur doneze. 
  amasTan dakavSirebiT aucilebelia Semdegi amocanebis Ses-
ruleba: 
1. zzt-is Tanamgzavruli informaciis miReba internetis 

daxmarebiT; 
2. Tanamgzavruli monacemebis damuSavebis Sedegad gamoTvlili 

zzt-is mniSvnelobebis realur temperaturasTan Sesa-bamiso-
bis dadgenis mizniT maTi hidrometeorologiur mo-nace-
mebTan Sedareba statistikuri analizis safuZvelze; 

3. Savi zRvis saqarTvelos akvatoriisaTvis zzt-is Tanamgzav-
rul da hidrometeorologiur monacemTa bazis Seqmna rota-
ciuli (ganaxlebadi) failebis gamoyenebiT statistikuri ana-
lizisaTvis; 

4. zzt-is Tanamgzavrul monacemTa xarisxis Sefasebis da kon-
trolis meTodologiis damuSaveba piqselis da badur  do-
neze; 
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5. Savi zRvis zedapiris temperaturis Tanamgzavrul monacemTa 
xarisxis Sefasebis da kontrolisaTvis hidrometeorologi-
ur monacemebis garda zzt-is Tanamedrove gazomvis saSua-
lebebis_drifterebis monacemebis gamoyeneba; 

6. Savi zRvis zedapiris temperaturis mniSvnelobebis gamoTvla 
regularuli badis kvanZebSi; 

7. Savi zRvis dinamikis hidrodinamikur modelSi gamoTvlebis 
srulyofisaTvis sawyisi monacemebis saxiT zzt-is Tanamgzav-
ruli mniSvnelobebis gamoyeneba. 

  zRvis dinamikis modeli amJamad gamoiyeneba mxolod kvleve-
bisaTvis. dasmuli amocanebis gadawyvetis  SemTxvevaSi modeli 
gaxdeba operatiulad  gamosayenebeli anu  SesaZlebeli gaxdeba  
realur droSi Semavali informaciis, maT Soris Tanamgzavru-
lis aTviseba da hidrofizikuri  velebis  operatiul  reJimSi  
gamoTvla, rac realurs gaxdis zRvis dinamikis modeliT pro-
gnozirebas. 
  evrokavSiris proeqtis ,,trasekas” mniSvnelobis Sefaseba sa-
qarTvelos ekonomikisa da socialuri sferosTvis albaT SeuZ-
lebelia. es aris proeqti, romelic emsaxureba Cveni qveynis 
evrokavSirSi Sesvlas. igi Seesabameba evrokavSiris globalur 
strategias pirveladi partniori qveynebis (xuTi centraluri  
aziis da sami samxreT kavkasiis - saqarTvelo, azerbaijani,  sa-
somxeTi) mimarT. 
  didi abreSumis gzis aRdgena evropidan – aziis mimarTu-
lebiT, Savi zRvis, kavkasiis da kaspiis zRvis gavliT  centra-
luri aziisken, iTvaliswinebs am qveynebSi Sesabamisi infra-
struqturis ganviTarebas, adamianebis dasaqmebas da maTi socia-
luri  mdgomareobis  gaumjobesebas. 
  ,,trasekas” ekonomikuri efeqturoba didad aris damokidebuli 
satransporto saSualebebis moZraobis usafrTxoebaze da tvi-
rTebis SenarCunebaze marSrutis mTel sigrZeze. Sesabamisi  sa-
prognozo modelebis ganviTareba pirdapir kavSirSia erovnuli 
hidrometeorologiuri samsaxuris efeqtur saqmianobasTan am 
kuTxiT. 
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mdinare enguris da galis wyalsacavebis gavlena qaris 

siCqaris, haeris tenianobisa da naleqebis sidideebze 

rogorc cnobilia, wyalsacavebis aSenebis Sedegad mkveTrad 
icvleba qvefenili cedapiris ficikuri Tvisebebi, rac 
gavlenas axdena qaris siCqareze, haeris tenianobaze da 
naleqebis raodenobaze, rac ganpirobebulia sixistis pa-
rametris, aorTqlebis intensivobisa da siTbos turbulenturi 
nakadis cvlilebebiT. qaris siCqaris, haeris tenianobis, 
naleqebis sawyis da wyalsacavis mier transformirebuli 
mniSvnelobebis gamoyenebiT SesaZloa raodenobrivad Sefasdes 
wyalsacavis gavlena aRniSnul meteoelementebze. dakvirvebis 
rigebis ori periodisaTvis (wyalsacavis aSenebamde da 
aSenebis Semdeg) aRniSnuli meteoelementebis sidideebis 
cvlileba dgindeba “sivrcul sxvaobaTa meTodis” gamoyenebiT, 
romelic gulisxmobs wyalsacavis gavlenisa da gavlenisagan 
Tavisufal zonaSi (sadac galagebulia sadguri_etaloni) 
meteoelementebis mniSvnelobebis Sedarebas. meore meTodiT 
meteoelementebis sidideebis cvlileba uSualod wyalsacavis 
gavlenis zonaSi ganixileba im periodTan SedarebiT, romelic 
win uswrebda mis eqsploataciaSi gadacemis moments. jvrisa da 
galis wyalsacavebis gavlenis zonaSi dakvirvebebis qaris 
siCqareze, haeris absolutur da fardobiT tenianobaze, 
naleqebze warmoebda da warmoebs rogorc wyalsacavebis 
aSenebamde, aseve aSenebis Semdeg (sadgurebi_jvari, gali, 
xaiSi). am sadgurebisaTvis sadgur_analogad SerCeuli iqna 
kodoris xeobaSi ganlagebuli meteosadguri lata. 
meteoelementebze dakvirvebebis mravalwliuri rigebi 
dayofili iqna wyalsacavebis aSenebamde da aSenebis Semdeg 
periodebad: 1959-78 da 1979-88ww (sadguri jvari). 1937-68ww. da 
1969-90ww.(sadguri gali). 

rogorc cxr.1-Si mocemuli sidideebis analixi gviCvenebs, 
qaris saSualo wliuri siCqare ukanasknel periodSi wina 
periodTan SedarebiT Semcirda jvarSi_1,1m/wm-iT, galSi_0,3m/wm-
iT, xaiSSi_0.9m/wm-iT, mestiaSi_0,5m/wm-iT, rac dakavSirebulia 
jvris wyalsacavis SevsebiT ganpirobebuli xeobis profilis 
cvlilebasTan da mTa-xeobis qarebis SesustebasTan. jvris 
wyalsacavis Sevsebis Sedegad xeobis profilis gasworebas da 
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reliefis simaRleTa gansxvavebis Semcirebas 27km manZilze 
mohyva mTa-xeobis qarebis siCqaris kleba. naleqis 
saSualowliuri raodenoba yvela raionSi gaizarda, aseve 
adgili aqvs haeris absoluturi da fardobiTi tenianobis 
zrdas (maqsimumiT-jvarSi, minimumiT-galSi da xaiSSi). 

 
cxrili 1. qaris siCqaris v, haeris absoluturi e da far-
dobiTi tenianobis, naleqebis raodenobis P saSualoTviuri da 
wliuri mniSvnelobebis sxvaobebi ∆v , ∆e, ∆E, ∆P jvaris da galis 
wyalsacavebis aSenebamde da aSenebis Semdeg 

T
ve
 

I II III IV V VI VII VIII IX X XI XII 

w
l
iu

r
i 

gali 

∆v , 
m/wm 

-0.3 -0.4 -0.5 -04 -0.2 -0.3 -0.2 -0.1 -0.2 -0.2 -0.4 -0.4 -0.3 

∆P, mm 7 9 3 18 22 25 13 18 1 27 36 41 234 

∆e, mb 0.7 0.8 0.9 1 0.2 -1.3 -0.4 -0.6 0.4 0.5 0.5 -0.3 0.2 

∆E, % 4.5 0.4 0.7 4.7 0.8 -2.9 3.2 23 -4.2 -1.7 1.5 3.5 0.8 
jvari 

∆v , 
m/wm 

0.3 0.6 -0.5 -0.3 -1.6 -1.9 -2 -2.3 2 -1.5 -0.1 -1.2 -1.1 

∆P, mm 41 -18 -4 22 11 -3 147 31 7 -30 66 -6.9 201 

∆e, mb 0.9 0.8 0.6 0.7 0.4 0.8 0.2 0.8 1.4 1 1.3 0.8 0.8 

∆E, % 9 9 5 2 1 2 0 1 4 5 11 8 8 
xaiSi 

∆v , 
m/wm 

-0.7 -0.6 -0.6 -0.6 -0.2 -0.2 -0.2 0 -01 -0.2 -0.3 -0.6 -0.3 

∆P, mm 45 -20 -21 22 2 25 16 14 0 10 88 -8 173 

∆e, mb 0.2 0.1 0.1 0.5 0.1 -0.1 0.1 0 0.1 0 0.4 0.1 0.1 

∆E, % 4 4 1 3 2 0 1 -1 -3 0 7 7 2 

 
jvrisa da galis wyalsacavebis gavlena garemos klimatur 

maxasiaTeblebze raodenobrivad Sefasebuli iqna agreTve ru-
seTis mTavar geofizikur observatoriaSi damuSavebuli naxev-
radempiriyli meTodiT. Sesabamisi formulebiT gamoTvlebis 
procesSi garkveul siZneles warmoadgens wyalsacavebSi wylis 
zedapiris temperaturis gansazRvra dakvirvebebis masalis ar 
arsebobis Sedegad, ris gamoc am parametris sidideebs saWiro 
informaciis arsebobis SemTxvevaSi adgenen interpolaciis me-
TodiT mocemuli raionisaTvis saTanadod agebuli grafike-
bidan: tw=f(H), sadac t da H arian Sesabamisad wylis zedapiris 
temperatura da wyalsacavis absoluturi simaRle (Рекоменда-

ции, 1981). 
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wyalsacavSi wylis zedapirisa da haeris temperaturis 
sidideebs Soris sxvaobebis (tw- th) mniSvnelobebi da maTi ni-
Sani gansazRvravs wyalsacavis gavlenis xarisxs wylispira da 
miwispira haeris fenebze. jvris wyalsacavisaTvis aRniSnuli 
meTodiT gamoTvlili meteoelementebis sidideebi mocemulia 
cxril 2-Si. 
 

cxrili 2.jvris wyalsacavis akvatoriaze haeris temperaturis 
(grad), absoluturi (hpa) da fardobiTi (%) tenianobis 
gamoTvlili sidideebi (pirqaris SemTxvevaSi) 

meteo-
elementi 

T v e 
weli 

I IV VII X 

twy 3.1 1.0.4 20.0 12.4 11.6 

t‟ 1.8 11.5 21.4 13.7 12.3 

twy- t
‟ 1.3 1.1 -1.4 -1.3  

∆th=(tw-t‟)F tF 0.5 -0.7 -0.7 -0.4  

∆ tpr=t‟+∆t 2.3 10.8 20.7 13.5 11.8 
e0 7.6 12.6 20.4 14.4 14.7 
e‟ 5.3 8.6 13.3 10.8 11.1 

e0 - e
‟ 2.3 4.0 4.1 3.8  

∆e=(e0-e
‟)Fe 0.7 2.4 1.7 1.0  

∆e/e, % 1.3 2.8 9.0 9  
e=e‟+∆e 6.0 11.0 21.0 11.8  

E 76 64 76 69 72 
E‟ 84 85 86 77 83 

∆E=E-E‟ 8 21 10 8 11 

am cxrilSi: tw-aris wylis zedapiris temperatura, t‟-haeris 
temperaturis saSualoTviuri mniSvnelobebi normaluri dat-
borvis doneze (510m) wyalsacavSi. ∆th=(tw-t

‟
)Ft_haeris temperatu-

ris cvlileba, ∆tpr=t
‟
+∆t_wyalsacavis akvatoriaze haeris pro-

gnozuli temperatura pirqaris SemTxvevaSi, e0 _wylis zedapi-
ris temperaturiT gamoTvlili absoluturi tenianobis saS-
ualoTviuri mniSvnelobebi, ∆e=(e0-e

‟
)Fe_absoluturi tenianobis 

cvlileba, e=e
‟
+∆e_absoluturi tenianobis prognozuli mniSv-

neloba, E‟_fardobiTi tenianobis prognozuli sidide (ganisa-
zRvreba t 

„ da e
‟ mniSvnelobebiT), ∆E=E-E

‟_wyalsacavis gavleniT 
gamowveuli fardobiTi tenianobis cvlileba. aqve unda aRi-
niSnos, rom jvris wyalsacavze gamoTvlebSi gamoyenebuli ha-
eris ganarbenis sigrZe Seadgens 27km-s. qaris upiratesi mimar-
Tulebis (CrdiloeTi) albaToba meryeobs 80-85%-is farglebSi. 
cxrilSi mocemuli F t, Fe mniSvnelobebi aRebulia Sesabamisi 
grafikebidan. 
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rogorc cxr.2-dan Cans, zamTris periodSi jvris wyalsa-
cavi mimdebare tritoriis klimatze axdens gamaTbobel, xolo 
martidan dawyebuli noembris CaTvliT_gamacivebel gavlenas. 
weliwadis ganmavlobaSi wyalsacavis akvatoriaze e-s sidide 
saSualod matulobs 1,5hpa-iT. jvris wyalsacavis gavlena 
wylis orTqlis drekadobaze haeris temperatura asTan Seda-
rebiT vrceldeba gacilebiT met manZilze: zafxulSi e-s 
cvlileba aRiniSneba sanapiro xazidan 10km manZilze. oqtom-
ber-dekemberSi gavlenis zona mcirdeba 5km-mde, ianvar-maisSi ki 
3km-mde. 

weliwadis ganmavlobSi e-s fardobiTi zrdis maqsimumi aR-
iniSneba martSi da aprilSi (27-28%), minimumi_agvisto-seqtembe-
rSi (8%). haeris fardobiTi tenianobis cvlileba maqsimaluria 
gazafxulze (19-21%), minimaluria seqtember-TebervalSi (7-9%). 
zafxulSi igi icvleba 10-12%-is sazRvrebSi. weliwadis ganma-
vlobaSi E-s zrda saSualod Seadgens 11%. Tu fardobiTi te-
nianobis gazomvis sizustis mniSvnelobad miviRebT 2%-s, maSin 
wyalsacavis gavlenis areali vrceldeba 5km-mde, 1%-is sizu-
stis SemTxvevaSi ki 10km-mde. 

amave meTodiT raodenonrivad Sefasda xudonis mSenebare 
wyalsacavis gavlena aRniSnul meteoelementebze wyalsacavi-
dan 0-10km manZilis farglebSi. aRmoCnda, rom gamaTbobeli da 
gamacivebeli periodebis xangrZlivoba jvris da xudonis wya-
lsacavebisaTvis Seadgens 4 da 8 Tves. gamaTbobeli efeqtis 
intensivoba jvris wyalsacavisaTvis TiTqmis 2-jer metia xu-
donis wyalsacavTan SedarebiT, gamacivebeli efeqtis intensi-
voba ki maTTvis TiTqmis erTnairia, miuxedavad maTi zomebis 
(wylis masis) gansxvavebisa, rac ganpirobebulia xudonis wyal-
sacavis SedarebiT dabali Termuli reJimiT. 

jvris wyalsacavis gavlena haeris absolutur tenianobaze 
zamTarSi aRiniSneba 10km-mde, zafxulSi_5km-mde, xudonis wyal-
sacavisa ki Sesabamisad 5 da 1km-ze. ivlis-seqtemberSi orive 
wyalsacavze aRiniSneba absoluturi tenianobis Semcirebis 
procesi, rac ganpirobebulia wylis orTqlis kondensaciiT. 
fardobiTi tenianobis sidide sanapiro xazze izrdeba 11%-dan 
20%-mde jvris wyalsacavze da 5%-dan 18%-mde xudonis wyal-
sacavze. 

garda aRniSnuli variantisa (pirqaris SemTxveva), jvris, ga-
lisa da xudonis wyalsacavebisaTvis gamoTvlili iqna wylis 
orTqlis drekadobisa (e,hpa) da fardobiTi tenianobis (E,%) 
cvlilebebis sidideebi sanapiro xazidan manZilze damokide-
bulebiT wyalsacavebis mTlian akvatoriaze haeris nakadis sa-
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Sualo ganarbenis sigrZis gaTvaliswinebiT, romelic gamoiTv-
leba yvela 8 rumbisaTvis qaris mimarTulebis ganmeoradobis 
albaTobis gamoyenebiT dakvirvebebis mravalwliuri monaceme-
bis analizis safuZvelze. am meTodiT miRebuli Sedegebi gaci-
lebiT zustad asaxaven wyalsacavis akvatoriaze mimdinare me-
teorologiuri procesebis arss, vidre romelime mimarTule-
biT aRebuli haeris nakadis ganarbenis sididiT gamiTvlili 
Sedegebi. rogorc gamoTvlis analizi gviCvenebs, meteoele-
mentebis cvlilebebis sidideebze gadamwyvet gavlenas axdens 
wyalsacavebis akvatoriaze haeris nakadis saSualo ganarbenis 
sigrZe (romelic jvris wyalsacavisaTvis meryeobs 0,9-1,2km-is 
sazRvrebSi), rac ganapirobebs meteoelementebis sidideebis 
transformaciis intensivobis da wyalsacavis gavlenis are-
alis Semcirebas. haeris nakadis maqsimaluri da saSualo ga-
narbenis sidideebis gaTvaliswinebiT gamoTvlili wylis orT-
qlis drekadobis mniSvnelobebi rogorc jvris, asve sxva 
wyalsacavebis SemTxvevaSi sagrZnoblad gansxvavdebian erT-
maneTisagan. magaliTad, jvris wyalsacavis sanapiro xazze 
pirvel SemTxvevaSi (rodesac haeris nakadis saSualo ganar-
benis sidide meryeobs 0,9-1,2km-is sazRvrebSi) ∆e tolia 0,2(I), 
0,4(IV), 0,5(VII), 0,5(X) hpa-isa. meore SemTxvevaSi ki rodesac 
wyalsacavis akvatoriaze qaris mimarTuleba emTxveva wyal-
sacavis sigrZis orientacias (27km), adgili hqonda ∆e-s maqsi-
malur mniSvnelobebs: 0,7(I), 2,4(IV), 1,7(VII) da 1,0(X) hpa. sa-
gulisxmoa, rom ganxiluli wyalsacavebis garemos klimatur 
maxasiaTeblebze gavleniT miRebuli Sedegebi, rogorc gamaci-
vebeli da gamaTbobeli periodebis xangrZlivobis siaxloviT, 
aseve maTi intensivobis identurobiT da moqmedebis arealis 
sididiT, imyofebian im sazRvrebSi, romlebic dadgenilia 
zomier ganedebSi analogiur fizikur-gerografiul pirobebSi 
ganlagebuli SedarebiT mcire zomis wyalsacavebisaTvis.  
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distanciuri zondirebis gamoyenebiT saqarTvelos Savi 

zRvis sanapiro zolis konturis dadgena zRvis zedapiris 

temperaturis Tanamgzavruli monacemebis xarisxis 

Sefasebisa da kontrolisaTvis 
sazRvao prognozis gamoTvla realur droSi uzrunvelyofs 

zRvis dinebebis dadgenas, rasac didi mniSvneloba aqvs zRvaze 
gadazidvebis usafrTxoebis gazrdisTvis da xels Seuwyobs 
anTropogenuli zemoqmedebis da aseve bunebrivi katastrofuli 
movlenebis prevencias da/an Serbilebas.  

literaturulma wyaroebis [1-7] analizma gamoavlina, rom 
Savi zRvis zzt-is realuri monacemebis mosapoveblad yvelaze 
efeqturia Tanamgzavruli informaciis gamoyeneba, rac saSual-
ebas iZleva Aes monacemebi realur droSi gamoviTvaloT regu-
laruli badis kvanZebSi. sur.1-ze warmodgenilia geofizikis 
institutSi SemuSavebuli Savi zRvis dinamikis baroklinur 
modelSi [1] gamoyenebuli regularuli bade. badis saTavis ko-
ordinatebia aRmosavleT grZedis 270 57‟ da CrdiloeT ganedis 
400 51„, biji _ 5 km.  

 
sur. 1. Savi zRvis zedapiris regularuli bade.  
    SeirCa im Tanamgzavrebis tipebi, romelTa gamoyeneba 

efeqturi da xelmisawvdomia dasmuli amocanis gadasawyvetad. 
esenia NOAA –s seriis 15-19 da Metop-A Tanamgzavrebi [8].         

speqtris xilul diapazonSi miRebul suraTebze sikaSkaSeTa 
sxvaoba dakavSirebulia obieqtis amrekvladobis unarTan, 
xolo infrawiTel diapazonSi _ gamosxivebis temperaturebs 
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Soris sxvaobasTan. infrawiTel speqtrSi gadaRebuli 
suraTebi miiReba rogorc dRisiT, aseve RamiT (gansxvavebiT 
xilul speqtrSi miRebuli suraTebisagan, romlebic mxolod 
dRisiT miiReba). 

Ddadginda, rom zzt-is realuri monacemebis mosapoveblad 
mizanSewonilia infrawiTel speqtrSi miRebuli Tanamgzavruli 
suraTebis gamoyeneba, romlebic faqtiurad asaxaven zRvis ze-
dapiris siTburi gamosxivebis vels. kvlevis Sedegad SesaZle-
belia Tanamgzavrul monacemebsa da zRvis zedapiris realur 
temperaturebs Soris korelaciuri kavSirebis da Sesabamisi 
Sesworebebis dadgena, rac saSualebas mogvcems ganvsazRvroT 
zzt regularuli badis kvanZebSi.  

Savi zRvis temperaturis Ddistanciuri zondirebis monace-
mebi moiTxovs garkveul Sesworebebs da Sesabamisi cdomile-
bebis dadgenas. amisaTvis tardeba Sesabamisi kvlevebi da muSa-
vdeba Tanamgzavruli monacemebis xarisxis Sefasebis da kont-
rolis (xS/xk) procedurebis ganxorcielebis meTodologia, 
romlis erT-erTi nawili qvemoT aris warmodgenili. 

Ddistanciuri zondirebis monacemebis [9] geolokaciis sizu-
ste sakmaod maRalia, magram rig SemTxvevaSi Tanamgzavrul 
suraTebze sanapiro zolTan 2-3 piqselis sididis acdena Sei-
niSneba, rac NOAA-s Tanamgzavris AVHRR sensoris  (gaumjobe-
sebuli, SedarebiT maRali garCevadobis radiometri, romlis  
garCevadobaa 1,09 km, xolo dafarvis zoli Seadgens 2253 km-s) 
garCevadobis gaTvaliswinebiT ramdenime kilometrs SeiZleba 
aRwevdes.  

am mdgomareobis gamosasworeblad da saqarTvelos Savi 
zRvis sanapiro zolis konturis dasazusteblad damatebiT 
distanciuri zondirebis Tanamgzavr “Landsat”-is arqivuli sur-
aTebi iqna gamoyenebuli. mravalarxiani skanirebadi radio-
metri Landsat TM (TM - Tematuri rukebi) “Landsat”-is seriis me-4 
da me-5 Tanamgzavrebze 1982 wlis ivlisidan moqmedebs da 
Tanamgzavrul informacias mudmivad gadmoscems. Landsat ETM 
(gaumjobesebuli varianti) Landsat-7 Tanamgzavrze moqmedebs da 
axdens dedamiwis zedapiris skanirebas xiluli da infrawi-
Teli diapazonebis e.w. axlo, mokle da siTburtalRovani ar-
xebiT. Landsat ETM Tanamgzavruli suraTebis SerCeva ganpi-
robebuli iyo im garemoebiT, rom es monacemebi geolokaciuri 
formatiT vrceldeba anu nebismieri wertilis koordinati sa-
kmaod didi sizustiT aris mocemuli.  

Tanamgzavr “Landsat”-is arqivuli monacemebi internetiT [10] 
aris xelmisawvdomi. Landsat-7 ETM sensori dedamiwis zedapiris 
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skanirebas rva sixSirul diapazonSi axdens. maTgan panqro-
matuli (VIII) arxis sivrciTi garCeviTobaa 15 m, Termuli inf-
rawiTeli (VI) arxisa _ 60 m, danarCenebis (I-V, VII) _ 30 m. kvle-
vaSi zRvis sanapiro konturis dasazusteblad gamoviyeneT V, 
e.w. mokletalRovani infrawiTeli arxi, radgan am diapazonSi 
wylis zedapiridan arekvla minimaluria da suraTze wyalsa-
tevebi, (mdinareebi, tbebi, zRva) ufro kontrastulad Cans. 

sanapiro zolis Landsat ETM Tanamgzavruli failebis damu-
Savebis Sedegad aigo Savi zRvis mTeli sanapiros mozaikuri 
suraTi (azovis  zRvis gamoklebiT), reperuli qalaqis, 
baTumis  sanapiro zolis miTiTebiT (ix. sur.2).  

 

 
 

 sur. 2. Landsat ETM-is Tanamgzavruli suraTis damuSavebiT  
miRebuli Savi zRvis sanapiro zolis mozaikuri suraTi  
       

Semdeg etapze gamoiyo saqarTvelos sanapiro zoli, 
risTvisac mozaikuri suraTidan amoiWra 39-e meridianis 
aRmosavleTiT mdebare akvatoria. akvatoriis gamoyofis Semdeg 
AVHRR sensoris sivrcul garCevadobasTan (1.09 km) miaxloebis 
mizniT “Landsat”-is suraTebis sivrciTi garCevadoba 30 m-dan 1 
km-mde xelovnurad gauaresda da sanapiro zolis konturi ai-
gegma. sur.3-ze mocemulia Catarebuli samuSaos etapebis Sede-
gi. amdenad, Tanamgzavruli informaciiT sargeblobisas im Ta-
namgzavruli suraTebisaTvis, romelTa garCevadoba 30 m-is to-
lia an ufro dabalia, saqarTvelos Savi zRvis sanapiro zol-
is konturi sur.3-ze gansazRvruli saxiT unda iyos warmodge-
nili. 

 
sur. 3. Tanamgzavruli monacemebiT gansazRvruli saqarTvelos  

       Savi zRvis sanapiro zolis konturi. 
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zemoT aRwerilis safuZvelze Tanamgzavruli monacemebis 
xS/xk procedurebis ganxorcielebis meTodologiis erT-erTi 
punqti Semdegnairad yalibdeba: 

 geolokaciis maRali sizustis misaRwevad Tanamgzavruli 
suraTebisaTvis, romelTa garCevadoba 30 m an ufro dabalia 
(mag. NOAA-saTvis _ 1,09km), saqarTvelos Savi zRvis sanapiro 
zolis konturi sur. 3- ze moyvanili  saxiT  unda iyos war-
modgenili.  
samuSao Sesrulda saqarTvelos erovnuli samecniero fon-

dis saxelmwifo samecniero  grantis # GNSF/St08/5-432 “Ta-
namgzavruli informaciis gamoyenebis sistemis Seqmna saqa-
rTveloSi sazRvao gadazidvebisa da zRvis ekologiuri 
usafrTxoebisaTvis” farglebSi. 
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