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Sesavali 
 

atmosferuli naleqebi warmoadgens havis 
umniSvnelovanes maxasiaTebels. monacemebi naleqebis 
Sesaxeb aucilebelia gaTvaliswinebul iqnas sasoflo 
sameurneo samuSaoebis warmoebaSi, hidroteqnikuri 
nagebobebis, saavtomobilo da sarkinigzo magistralebis, 
aeroportebis, sacxovrebeli saxlebis da sakurorto 
dawesebulebebis mSeneblobaSi, Ria cis qveS Casatarebeli 
taqtikuri da strategiuli daniSnulebis mTeli rigi 
amocanebis gadawyvetaSi. 
 sxvadasxva nagebobebis moqmedebis efeqturoba, 
xangrZlivoba da rentabeloba mniSvnelovnad aris 
damokidebuli maTze atmosferuli naleqebis zemoqmedebis 
xarisxze. Zlieri Tavsxma naleqebi did materialur 
zarals ayenebs meurneobas, isini zogjer moicaven did 
teritoriebs da mTavrdebian katastrofuli SedegebiT, 
xSirad iwveven wyaldidobebs, zvavebs da Rvarcoful 
nakadebs. 
 saxmeleTo transportis moZraoba, 
klimatoTerapiuli procedurebis da astronomiuli 
dakvirvebebis, Tu sxva RonisZiebebis dagegmva da Catareba 
arsebiTad aris damokidebuli atmosferuli naleqebis 
reJimze da xasiaTze. 
 dReisaTvis saqarTveloSi atmosferuli naleqebis 
klimatologiuri kvlevis dargSi sakmaod mdidari 
literaturaa dagrovili, romelTaganac gansakuTrebiT 
aRsaniSnavia a.voeikovis, i.figurovskis, o.drozdovis, 
m.korZaxias, g.WiraqaZis, m.xviCias, S.javaxiSvilis, 
l.papinaSvilis, i.sulaqveliZis, e.elizbaraSvilis da 
sxvaTa gamokvlevebi. maTSi sakmaod amomwuravad aris 
warmodgenili atmosferuli naleqebis wliuri, sezonuri 
da Tviuri jamebis teritoriuli ganawileba, maTi reJimis 
ZiriTadi Taviseburebani reliefTan da cirkulaciur 
procesebTan kavSirSi, agreTve naleqebis sxvadasxva 
maxasiaTeblis statistikuri struqtura, naleqebis 
mosvlis pirobebi, Tavsxma naleqebi da a.S. 
 miuxedavad amisa arsebuli gamokvlevebi veRar 
akmayofilebs Tanamerove moTxovnebs. Tanamedrove 
pirobebSi msoflios ganviTarebul qveynebSi did 
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interess iCenen geoinformaciuli teqnologiebis mimarT, 
rasac kartografia xarisxobrivad axal safexurze 
gadahyavs. geoinformaciuli teqnologiebi saSualebas 
iZleva sistemaSi moviyvanoT kolosaluri moculobis 
masalebi. 
 Zalze didia geoinformaciuli sistemebis roli 
qveynis socialur-ekonomikuri ganviTarebis saqmeSi. isini 
ganviTarebul qveynebSi gamoiyeneba ekonomikis TiTqmis 
yvela dargSi teritoriis dagegmarebidan dawyebuli, 
Tematuri rukebiT damTavrebuli. geoinformaciuli 
sistemebi gamoiyeneba informaciuli nakadebis sistemuri, 
analizuri da sinTezuri damuSavebisaTvis. 
 geoinformaciuli sistema warmoadgens informaciis 
marTvis eleqtronul sistemas, romelic Sedgeba 
erTmaneTisagan Tvisobrivad Serwymuli, erTis mxriv, 
geografiulad orientirebuli grafikuli da meores 
mxriv anbanur-cifruli monacemTa bazebisagan. sistemis 
erT-erTi mTavari gamosavalia cifruli Tematuri ruka. 
 TavisTavad cxadia, rom naleqebis aseTi cifruli 
ruka mTlianad pasuxobs farTo sazogadoebis moTxovnebs, 
romlebic dakavSirebulia garemos dacvis, ekologiuri 
eqspertizis, miwebis gamoyenebis da dagegmarebis, 
naleqebis sivrciTi modelirebis problemebTan, xels 
Seuwyobs hidrometeorologiis mTeli rigi amocanebis 
amoxsnas, romlebic dakavSirebulia naleqebis 
gasaSuloebasTan sivrcesa da droSi, teritoriis wylis 
balansis dazustebasTan, radiolokaciuri da 
Tanamgzavruli monacemebis swor interpretaciasTan, 
amindis ricxviT prognozirebasTan, klimaturi normebis 
dazustebasTan, klimatis mravalwliuri cvlilebis 
obieqtur SefasebasTan, naleqebis gaangariSebasTan 
maRalmTian zonaSi da sxva.  
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Tavi I. atmosferuli naleqebis geoinformaciuli 
 kartografireba 

 
1.1 programuli uzrunvelyofis SerCeva 

 Tanamedrove pirobebSi geografiul kvlevebSi 
farTod dainerga geoinformaciuli sistemebi, romelTa 
saSualebiTac sakmaod maRali sizustis da didi 
informaciis matarebeli rukebi miiReba. aseTi sistema 
Cven dagvWirda upirveles yovlisa rukebis SedgenisaTvis 
kartografiuli safuZvlis mosamzadeblad. 
 arsebobs uamravi geoinformaciuli sistemebi. maT 
Soris samagido da standartul geoinformaciul 
sistemebs miekuTvneba: MapInfo, Geomedea, ArcWiew da sxva. 
TiTeuli maTgani erTmaneTisgan gansxvavdeba mravali 
TaviseburebiT.  
 programa MapInfo warmoadgens erT_erT mZlavr 
geoinformaciul sistemas, romelSic kartografiuli 
amocanebis gadawyvetasTan erTad SesaZlebelia zusti 
maTematikuri gaangariSebebis Catareba rac Zalze 
mniSvnelovania sxvadasxva saxis modelirebisaTvis. 
MapInfo_s standartul sainstalacio paketSi Sedis yvela 
is funqcia rac saWiroa cifruli kartografirebisa da 
modelirebisaTvis: rastruli da veqtoruli 
gamosaxulebis registracia, veqtoruli rukebis Seqmna, 
Tematuri kartografireba, samganzomilebiani modelebis 
ageba, sxvadasxva saxis grafikebisa da diagramebis 
Sedgena da sxva. arastandartuli modulebi kidev ufro 
srulyofs programis funqciebs da rac mTavaria MapInfo 
Riaa programirebisaTvis. misTvis Seqmnilia programuli 
ena MapBasic, romelSic SeuzRudavad SeiZleba sxvadasxva 
funqciebis Seqmna. 
 MapInfo v7.5 advilad aRiqvams yvela  rastrul 
formats(*bil,.*sid,.*gen,.*ntf,.*ecw,.*url,.*tif,.*grc,.*bmp,.*gif,.*tga,.*j
pg,.*pcx,.*jp2,.*j2k,.*png,.*psd,.*wmf,.*emf), teqstur fails 
ASCII(.*txt), Microsoft Excel (.*xls), Microsoft Acces Database (.*mdb), 
Shapefile (.*shp), dBASE DBF (.*dbf). SesaZlebelia importireba 
*mif,.*dxf,.*mbi,.*mmi,.*img,.*gml failebis, da eqsportireba 
.*mif,.*dxf,.*txt,.*dbf formatSi. agreTve aRsaniSnavia funqcia 
Universal Translator  rac uzrunvelyofs AutoCad DWG\DXF, 
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ESRI ArcInfo Export (E00), ESRI Shape, Intergraph/MicroStation Design, 
MapInfo ( MID/MIF), MapInfo TAB, Spatial Data Transfer Standart 
(SDTS),Vector Product Format (VPF) formatebis urTierT 
gacvlas. 
 programa MapInfo_Si veqtoruli ruka 
warmodgenilia fenebis saxiT. TiToeul fenaSi SeiZleba 
gvqondes: xazovani, poligonaluri da wertilovani 
elementebi, amasTan programis erT_erT mniSvnelovan 
Taviseburebas warmoadgens is, rom nebismier fenaSi 
erTdroulad SeiZleba ganTavsdes samive saxis elementi, 
rac maTematikuri gaangariSebebis dros gadamwyvet rols 
TamaSobs. vizualizaciasa da droebiTi sayrdeni 
veqtorebis analizs sakmaod amartivebs is funqcia, rom 
erTidaigive fenaSi arsebul obieqtebs imisda miuxedavad 
aris Tu ara maTze mibmuli atributuli informacia, 
SeiZleba hqondeT sxvadasxva Seferiloba, xazis 
gansxvavebuli tipi da warmodgenili iyos gansxvavebuli 
simboloTa saxiT. 

MapInfo saSualebas iZleva samuSao fanjaraSi 
obieqtze dawkapunebiT (Click) miviRoT  ara atributuli, 
aramed realuri informacia obieqtis koordinatebze, 
farTobze, sigrZeze, perimetrze, obieqtis tipze da 
movaxdinoT zogierTi maTganis kopireba Windows_is sxva 
fanjrebSi.  
 sakmaod daxvewilia MapInfo_s grafikuli 
saSualebebi. martivad xdeba nebismier araaqtiur fenis 
elementze aqtiuri fenis elementebis miwebeba (Snap), 
aqtiuri fenis obieqtebidan araaqtiuri fenis obieqtebis 
amoWra (Erase, Erase Outside), gayofa (Split, Polyline Split ), 
wertilebis damateba gadakveTaze (Overlay Nodes). 
SesaZlebelia xazis an poligonis garkveuli monakveTis 
kopireba xazovan elemantad.  
 monacemTa bazebi sadac xdeba obieqtebze arsebuli 
atributuli informaciis Senaxva da marTva, SeiZleba 
Seiqmnas MapInfo_Si an importirebuli iyos sxva 
programidan. obieqtTa moniSvna monacemTa bazebidan 
xdeba: nebismieri velis mniSvnelobebidan (maTze 
maTematikuri operaciebis miTiTebiTac), ori sxvadasxva 
fenis geografiulad urTierTgadamfaravi obieqtebis 
parametrebiT (SemdgomSi am fenebis velebis ganaxlebiT), 
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yvela obieqtis, ukve moniSnuli obieqtebis gauqmeba da 
yvela danarCeni obieqtebis gaaqtiureba. aqve xdeba 
grafikul gamosaxulebaze an cxrilSi moniSnuli 
obieqtebis Zebna. velTa ganaxleba SesaZlebelia: fenis, 
cxrilSi arsebuli svetis, sxva araaqtiuri fenis 
svetebis, konkretuli alfanumeruli mniSvnelobis, 
maTematikuri formulis, egreT wodebuli Search Replase_is 
(Zebna da ganTavseba) miTiTebiT. cxrilSi SeiZleba 
gadatanili iqnes obieqtebis koordinatebi nebismieri 
koordinatTa sistemisaTvis, informacia obieqtis tipze 
da sxva. 
 zemoaRniSnulidan gamomdinare gadavwyviteT Cveni 
kvlevis ZiriTadi nawili Segvesrulebina programa 
MapInfo v7.5_is standartuli da arastandartuli paketis 
gamoyenebiT. 
 

1.2 kartografiuli safuZveli 
 geoinformaciuli kartografirebisa da 
modelirebisaTvis aucilebelia cifruli kartografiuli 
safuZvelis arseboba. igi miiReba aerogadaRebebis, 
kosmosuri gamosaxulebebis an ukve arsebuli rukebis 
digitalizaciiT masStabis Sesabamisi sizusteebis da 
fenebis koreqtulobis dacviT. 
 Cvens SemTxvevaSi sakvlevi teritoriebis 
digitalur rukebs safuZvlad daedo saqarTvelos 
1:500 000_iani masStabis topografiuli rukebi, romlebic 
Sedgenilia 1942 wlis koordinatTa sistemaSi. 
topografiuli rukebi skanirebulia rezoluciiT 400 
pixels\inch. programa MapInfo_Si moxda zemoaRniSnuli 
rastruli gamosaxulebebis registracia Longitude/Latitude 
(Pulkovo 1942) sistemaSi, geografiuli grZediTa da 
ganediT. sakontrolo wertilebi aRebulia rukis 
kuTxeebSi, koordinatebis badis gadakveTis adgilas, 
sadac advilad ganisazRvreba geografiuli koordinatebi 
da cdomileba TiToeul wertilze ar aRemateba 2 
piqsels, rac gamowveulia qaRaldis siZveliT da 
deformaciiT. rastrul safuZvelze acifrulia Semdegi 
xazovani fenebi: saxelmwifo sazRvrebi (Border), 
administraciuli sazRvrebi (Border_as), saavtomobilo 
gzebi (Roads), rkinigzebi (Railwais), nakrZalebi da daculi 
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teritoriebi (Reserve), hidrologiuri qseli (mdinareebi) 
(Rivers), Savi zRvis sanapiro zoli (Sea), horizontalebi 
(Iso), romlebic gatarebulia zRvispireTSi yovel 50 
xolo danarCen teritoriaze 100 metrSi. poligonaluri 
fenebi: myinvarebi (lasier), tbebi da wyalsacavebi (akes). 
wertilovani fenebi: dasaxlebuli punqtebi (Sitti) , 
mwvervalebi da uReltexilebi (Tops). atributuli 
informacia gaaCniaT: (Reserve) _ nakrZalebisa da daculi 
teritoriebis dasaxeleba, (Rivers) _ mdinareebis 
dasaxeleba, (Iso) _ simaRle zRvis donidan, (Sea) _ 
simaRle zRvis donidan, (Lakes) _ tbebis da wyalsacavebis 
dasaxeleba da simaRle zRvis donidan, (Sitti) _ 
dasaxlebuli punqtebis dasaxeleba, (Tops) _ mwvervalebis 
da uReltexilebis dasaxeleba da simaRle zRvis 
donidan. cifruli kartografiuli safuZvelis fragmenti 
analogiur rastrul gamosaxulebasTan erTad naCvenebia 
nax. 1.2.1_ze. digitaluri ruka Sedgenilia topografiuli 
rukebis furclebis mixedviT, amitom Semdgom etaps 
warmoadgens am failebis gaerTianeba, sakvlevi 
teritoriebisTvis cal_calke rukebis Sedgena, 
warwerebis, xazebis, poligonebis da simboloebisTvis 
stilis SerCeva, TiToeuli teritoriisaTvis 
Workspace_ebis Seqmna da arqivireba. aRniSnuli masala 
naCvenebia nax 1.2.2, 1.2.3, 1.2.4_ze. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax 1.2.1  cifruli kartografiuli safuZvelis fragmenti 
analogiur rastrul gamosaxulebasTan erTad 
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nax 1.2.2  aWaris avtonomiuri respublikis cifruli 
kartografiuli safuZveli 

 

 
nax 1.2.3. samxreT saqarTvelo, mesxeT javaxeTis cifruli 

kartografiuli safuZveli 
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nax 1.2.4. aRmosavleT kavkasionis(mTiuleTi, fSavi, 
xevi,xevsureTi) cifruli kartografiuli safuZveli 

 
 Seqmnili cifruli kartografiuli safuZvelis 
gamoyenebiT, sakvlev  teritoriebze acifrulia 
klimaturi barierebi (barieri, xazovani fena), romlebic 
emTxveva ZiriTad qedebs. datanilia landSaftebis 
digitaluri safuZveli n.beruCaSvilis mixedviT (Land, 
poligonaluri fena) da meteorologiuri sadgurebi 
(Sadgurebi, wertilovani fena), romlebic Seicaven 
atributul informacias Semdeg velebSi: Name – 
meteorologiuri sadguris dasaxeleba; Z- 
meteorologiuri sadguris simaRle zRvis donidan 
metrebSi; Longitude/Latitude – geografiuli koordinatebi: 
grZedi da ganedi gradusebSi; Naleqebi – naleqebis 
faqtiuri raodenoba mocemuli meteorologiuri 
sadgurisaTvis milimetrebSi; ID – meteorologiuri 
sadguris rigiTi nomeri klimaturi cnobaris mixedviT; 
Data – dakvirvebis welTa rigis raodenoba; Naleqebi-form da 
Region velebi romlebSic SemdgomSi Caiwereba formuliT 
gamoTvlili naleqebis raodenoba da raionis nomeri 
romelSic moTavsdeba meteorologiuri sadguri.  
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meteorologiur sadgurebSi naleqebis rodenobasa da 
simaRles Soris arsebuli calsaxa damokidebulebis, 
landSaftebis sazRvrebisa da klimaturi barierebis 
gaTvaliswinebiT movaxdineT sakvlevi teritoriebis 
daraioneba (region ) 

 
1.3 maTematikuri modeli  geoinformaciuli 

kartografirebisaTvis 
 
 aWaris avtonomiuri respublikis teritoriaze 
gamovyaviT sami raioni, sadac atmosferuli naleqebis 
ganawileba simaRlis mixedviT erTgvarovania. (nax.1.3.1.) 

 
nax.1.3.1 aWaris avtonomiuri respublikis daraioneba. 

 
 pirveli raioni vrceldeba Savi zRvis sanapirodan 
mesxeTis qedis dasavleT ferdobamde, am teritoriaze 
moTavsebulia 24 meteorologiuri sadguri. meore raions 
warmoadgens mdinare aWariswyalis da Woroxis xeoba 
zRvis donidan 700-m. simaRlemde. aq moTavsebulia 6 
meteorologiuri sadguri. mesame raioni moicavs mesxeTis 
qedis samxreT- aRmosavleT, SavSeTis qedis CrdiloeT da 
arsianis qedis dasavleT ferdobebs, mdinare 
aWariswyalis da Woroxis xeobas zRvis donidan 700-
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metris zemoT. am teritoriaze moTavsebulia 5 
meteorologiuri sadguri. naleqebis cvlileba simaRlis 
mixedviT, Sesabamisi polinomi da korelaciis 
koeficienti naCvenebia nax.1.3.2 , 1.3.3 , 1.3.4 -ze. 

 
nax.1.3.2. naleqebis cvlileba simaRlis mixedviT.  

aWara, 1- raioni. 
 

 
nax.1.3.3. naleqebis cvlileba simaRlis mixedviT.  

aWara, 2- raioni. 
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nax.1.3.4. naleqebis cvlileba simaRlis mixedviT.  

aWara, 3- raioni. 
 

 imisda mixedviT YTu romel raionSi mdebareoben 
meteorologiuri sadgurebi, Sesabamisi gantolebebiT 
gamoTvlilia atmosferuli naleqebis raodenoba 
TiTeuli maTganisaTvis, romlebic karg TanxmobaSia maT 
faqtiur monacemebTan. cxril 1.3.1_Si mocemulia 
meteorologiuri sadgurebis fenis yvela atributuli 
informacia. rogorc aRvniSneT Naleqebi-form velSi 
moTavsebulia atmosferuli naleqebis gamoTvliTi 
mniSvnelobebi. 

samxreT saqarTvelo, mesxeT-javaxeTis teritoria 
dayofilia 5 raionad. (nax. 1.3.5.) 
 pirveli raionis aRmosavleT sazRvari gadis 
mdinare mtkvris xeobis marjvena mxares zRvis donidan 
1500-1700 m simaRleze, samxreTiT da dasavleTiT 
SemosazRvrulia eruSeTis da arsianis qedebiT , xolo 
CrdiloeTiT mesxeTis qediT. am teritoriaze 
moTavsebulia 12 meteorologiuri sadguri.   
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cxr. 1.3.1.  aWaris meteorologiuri sadgurebis 

atributuli informacia 
Name Z Longitude Latitude Naleqebi Naleqebi_form ID Region Data
Suaxevi 650 42.1986 41.6151 1076 996 430 2 19
xul o 923 42.314 41.6481 1321 1294 426 3 42
Caqvi sTavi 315 41.8727 41.6806 2730 3057 420 1 28
ci xi szi r i 67 41.7638 41.7653 2732 2695 413 1 17
Caqva,agr o 30 41.7395 41.7291 2788 2641 416 1 49
mwvane_koncxi ,z 94 41.7161 41.6969 2787 2734 418 1 56
boboyvaTi 70 41.799 41.7771 2650 2699 412 1 29
j i xanj i r i 107 41.9061 41.8868 2670 2753 405 1 12
oCxamur i 11 41.8417 41.8553 2530 2613 409 1 28
qeda 256 41.9484 41.5984 1652 1761 431 2 32
qvemo_mar adi di 90 41.7161 41.5063 1900 1982 441 2 11
sar f i 40 41.5555 41.5321 3145 2655 439 1 10
axal Seni 150 41.7314 41.6321 2721 2816 429 1 22
qobul eTi 7 41.7781 41.8112 2514 2607 408 1 33
maxi nj aur i 15 41.7109 41.6715 2754 2619 421 1 18
baTumi ,qal aqi 5 41.6401 41.6506 2718 2604 423 1 14
goder Zi s uR. 2025 42.517 41.6314 1822 1771 428 3 6
dagva 200 41.8 41.75 3171 2889 414 1 30
koxi 112 41.918 41.803 2719 2761 411 1 22
pur t i o 565 42.27 41.6 1034 889 432 3 8
maxunceTi 138 41.85 41.58 1979 1918 433 2 8
si ndi eTi 70 41.7188 41.5221 2102 2009 440 2 19
xal a 115 41.8176 41.7056 2960 2765 415 1 19
si xal i Zeebi 550 41.9668 41.5775 1407 1370 437 2 13
ci skar a 1210 41.8201 41.6198 4519 4363 425 1 7
cecxl aur i 82 41.799 41.89 2356 2717 406 1 12
al ambar i 192 41.8939 41.8199 2431 2877 407 1 13
qobul eTi ,r k 10 41.7753 41.8065 2757 2612 410 1 28
baTumi ,al f onsi 72 41.7016 41.6864 2589 2702 417 1 8
mwvane_koncxi ,q 70 41.7439 41.685 2897 2699 419 1 11
di daWar a 940 42.3749 41.6792 1224 1310 422 3 18
baTumi ,Suqur a 2 41.6564 41.6494 2685 2600 424 1 69
Car nal i 310 41.5921 41.5566 3082 3050 434 1 14
maxo 180 41.6348 41.5634 2484 2860 435 1 11
xi xaZi r i 1300 42.1534 41.5566 1449 1588 438 3 4
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nax.1.3.5. samxreT saqarTvelo, mesxeT-javaxeTis daraioneba. 
 
meore raioni aRmosavleTiT da dasavleTiT 
SemosazRvrulia javaxeTisa da samsaris qedebiT, samxreT 
dasavleTiT miuyveba mdinare faravnis xeobas, xolo 
Crdilo aRmosavleTiT 135-e gvaris landSaftis sazRvars. 
am raionSi mdebareobs 7 meteorologiuri sadguri. mesame 
raioni moicavs mdinare gujareTiswyalis xeobas zRvis 
donidan 1000m. simaRlidan 1800-2000m. simaRlemde. am 
raionSi 6 meteorologiuri sadguria. meoTxe raionis 
samxreT sazRvari gadis TrialeTis qedze, samxreT 
dasavleTiT  135-e gvaris landSaftis sazRvarze da 
Semdgom samxreT aRmosavleTiT da aRmosavleTiT miuyveba 
walkis raionis administraciul sazRvars, CrdiloeTidan 
kvlav akravs TrialeTis qedi da  mdinare 
gujareTiswyalis xeobis nawili zRvis donidan 1800 m. 
simaRlis zemoT. am raionSi 5 meteorologiuri sadguria. 
mexuTe raioni aRmosavleTidan SemosazRvrulia samsaris 
qediT da mdinare faravanis xeobiT, samxreTiT 
saqarTvelos administraciuli sazRvriT, dasavleTiT 
sazRvari gadis mdinare mtkvris xeobis zRvis donidan 
1500 m. simaRleze da CrdiloeTidan TrialeTis Qqedze. aq 
ganlagebulia 9 meteorologiuri sadguri. naleqebis 

 18

cvlileba simaRlis mixedviT, Sesabamisi polinomi da 
korelaciis koeficienti naCvenebia nax. 1.3.6, 1.3.7, 1.3.8, 1.3.9, 
1.3.10  -ze. 

 
nax.1.3.6. naleqebis cvlileba simaRlis mixedviT.  

mesxeT-javaxeTi, 1- raioni 

 
nax.1.3.7. naleqebis cvlileba simaRlis mixedviT.  

mesxeT-javaxeTi, 2- raioni 
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nax.1.3.8. naleqebis cvlileba simaRlis mixedviT.  

mesxeT-javaxeTi, 3- raioni 

 
nax.1.3.9. naleqebis cvlileba simaRlis mixedviT.  

mesxeT-javaxeTi, 4- raioni 
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nax.1.3.10. naleqebis cvlileba simaRlis mixedviT.  

mesxeT-javaxeTi, 5- raioni 
 
 mocemuli meore da mesame rigis polinomebiT 
gamoTvlilia meteorologiur sadgurebSi atmosferuli 
naleqebis raodenoba, romelic karg TanxmobaSia faqtiur 
monacemebTan. cxril 1.3.2.-Si mocemulia samxreT 
saqarTvelos teritoriaze arsebuli meteorologiuri 
sadgurebis fenis yvela atributuli informacia. 
analogiurad Nnaleqebi-form velSi moTavsebulia 
atmosferuli naleqebis gamoTvliTi mniSvnelobebi. 
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cxr. 1.3.2.  samxreT saqarTvelos, mesxeT-javaxeTis 
teritoriis meteorologiuri sadgurebis atributuli 

informacia 
name Z Longitude Latitude naleqebinaleqebi_form ID Region Data

adi geni 1185 42.7025 41.6778 594 617 260 1 25
abasTumani 1265 42.8333 41.75 688 651 236 1 26

ar al i 1010 42.8333 41.65 502 539 273 1 14
axal ci xe 982 43 41.6333 554 526 276 1 17
awyur i 970 43.1667 41.7333 576 520 240 1 32

bakur i ani  r k.gza 1654 43.5076 41.7486 829 893 237 3 15
oSor a 1250 43.2501 41.6206 582 644 280 1 15
aspi nZa 1098 43.2563 41.5749 520 578 286 1 25

xer Tvi si 1124 43.3296 41.4138 498 590 296 1 23
sul da 2124 43.328 41.2722 731 718 321 5 18

bor j omi 789 43.3916 41.8351 653 434 218 1 73
l i bani 1368 43.4578 41.7559 826 814 232 3 10

ci xi sj var i 1643 43.4535 41.7291 893 891 241 3 12
cemi 1117 43.4651 41.799 740 719 226 3 50

waRver i 1028 43.4833 41.8 653 679 227 3 13
axal qal aqi 1716 43.4867 41.3955 621 616 307 5 17

kondur a 2000 43.5249 41.2864 701 698 318 5 20
ar akva 1650 43.4976 41.484 546 592 297 5 20

bakur i ani  agr o 1665 43.51 41.7398 949 896 243 3 53
bogdanovka 2077 43.6555 41.2398 733 712 324 5 37
t abawyur i 1995 43.6272 41.6652 643 696 267 5 24

abul i 1984 43.6167 41.4 653 694 308 5 9
or oj ol ar i 1847 43.6329 41.292 607 636 319 2 17

saTxe 1839 43.65 41.2833 636 634 322 2 13
ar agi al 1900 43.7597 41.3128 660 646 316 2 25

ef r emovka 2112 43.75 41.2 722 717 327 5 39
saRamo 1995 43.7616 41.2996 690 659 320 2 6
f oka 2080 43.8 41.4 659 665 309 2 27
kuSi 1500 43.8941 41.6116 595 690 281 4 22

maRar osxevi 2100 43.8333 41.4 651 666 310 2 8
r odi onovka 2100 43.8514 41.4677 667 666 300 2 18

wal ka 1457 44.0906 41.5985 736 668 283 4 35
t ej i si 1500 44.137 41.6544 685 690 250 4 25

wi Tel i _saydar i 1991 43.6299 41.7399 1002 955 244 4 4
ml aSe 1166 42.6923 41.6765 569 608 259 1 11
mi naZe 970 43.056 41.6335 507 520 278 1 11

cxr awyar o 2466 43.5021 41.6674 1212 1230 261 4 8
mer eni a 1797 43.5667 41.55 735 643 291 5 15

zekar i s.uR 2180 42.8641 41.8229 1004 974 217 1 5

 
 aRmosavleT kavkasionis teritoria dayofilia 5 
raionad (nax. 1.3.11.). pirveli raioni aRmosavleTidan 
SemosazRvrulia QkaxeTis qediT, dasavleTidan 
gudamayris qediT da mdinare aragvis xeobiT. 
CrdiloeTiT sazRvari gadis kavkasionis mTavar qedze, 
xolo samxreTiT TianeTisa da duSeTis raionis 
administraciul sazRvarze. am raionSi moTavsebulia 6 
meteorologiuri sadguri. meore raioni moicavs mdinare 
aragvis xeobas zRvis donidan 1000 m. simaRlemde. aq 
mdebareobs 4 meteorologiuri sadguri. 
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nax.1.3.11. aRmosavleT kavkasionis daraioneba 

 
 mesame raioni aRmosavleTiT, dasavleTiT da 
CrdiloeTiT SemosazRvrulia gudamayris, lomisis da 
mTiuleTis qedebiT, samxreTiT ki moicavs mdinare aragvis 
xeobas zRvis donidan 1000 m. simaRlis zemoT. am raionSi 
7 meteorologiuri sadguria. meoTxe raioni moicavs 
mdinare Tergis da snoswyalis xeobebs zRvis donidan 
2200 m. simaRlemde da mdinare assas da arRunis xeobebs 
zRvis donidan 1900 m. simaRlemde. am raionSi 7 
meteorologiuri sadguria moTavsebuli. mexuTe raioni 
vrceldeba kavkasionis mTavari qedis CrdiloeTiT 
saqarTvelos saxelmwifo sazRvramde mdinare Tergis, 
snoswyalis, assas da arRunis xeobebis aRniSnuli 
teritoriebis gamoklebiT. am raionSi 3 meteorologiuri 
sadguria. naleqebis cvlileba simaRlis mixedviT, 
Sesabamisi polinomi da korelaciis koeficienti 
naCvenebia nax. 1.3.12 , 1.3.13 , 1.3.14 , 1.3.15 , 1.3.16 -ze. 
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nax.1.3.12. naleqebis cvlileba simaRlis mixedviT.  

aRmosavleT kavkasioni, 1- raioni 
 

     

 
nax.1.3.13. naleqebis cvlileba simaRlis mixedviT.  

aRmosavleT kavkasioni, 2- raioni 
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nax.1.3.14. naleqebis cvlileba simaRlis mixedviT.  

aRmosavleT kavkasioni, 3- raioni 
 

 
nax.1.3.15. naleqebis cvlileba simaRlis mixedviT.  

aRmosavleT kavkasioni, 4- raioni 
 

 
nax.1.3.16. naleqebis cvlileba simaRlis mixedviT.  

aRmosavleT kavkasioni, 5- raioni 
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 mocemuli meore da mesame rigis polinomebiT 
gamoTvlilia meteorologiur sadgurebSi atmosferuli 
naleqebis raodenoba, romelic karg TanxmobaSia faqtiur 
monacemebTan. cxril 1.3.3.-Si mocemulia aragvis xeobaSi 
arsebuli meteorologiuri sadgurebis fenis yvela 
atributuli informacia. analogiurad Naleqebi-form velSi 
moTavsebulia atmosferuli naleqebis gamoTvliTi 
mniSvnelobebi. 

cxrili. 1.3.3.  aRmosavleT kavkasionis teritoriis 
meteorologiuri sadgurebis atributuli informacia 

Name Z Longitude Latitude naleqebi naleqebi_form ID Region
t epi 2100 44.3548 42.614 1031 1161 31 5

j vr i s uR. 2395 44.45 42.5 1733 1695 57 3
kuml i sci xe 1860 44.5 42.45 1354 1462 71 3

gudaur i 2194 44.5 42.467 1585 1617 63 3
wyer e 1895 44.4742 42.4758 1557 1480 59 3
kobi 1962 44.517 42.567 1160 924 50 4
si oni 1829 44.583 42.6 759 876 40 4
ar Sa 1800 44.617 42.633 762 864 35 4

Tandi l aanT kar i 976 44.6636 42.1395 797 787 130 2
yazbegi  qvemo 1744 44.6471 42.6671 786 838 28 4

ananur i 1000 44.6817 42.2504 806 787 111 2
duSeTi 922 44.7034 42.0882 739 782 141 2

f asanaur i 1070 44.7 42.35 999 965 95 3
Ji nval i 727 44.783 42.133 740 726 131 2

si onmSeni 1000 45.0289 42.0005 794 810 168 1
Ti aneTi 1099 44.967 42.117 878 881 133 1
wi nxadu 1910 44.967 42.567 1380 1404 47 1
or xevi 950 45.033 41.967 768 774 183 1

oqr oyana 2180 44.4602 42.5882 892 972 43 4
ml eTa 1580 44.5206 42.4372 1315 1307 78 3

sno 1750 44.631 42.6471 866 841 41 4
bar i saxo 1325 44.9311 42.467 1136 1038 64 1

bur saCi l i 1760 44.7318 42.492 1400 1409 60 3
axi el i 1810 44.9411 42.6762 951 868 29 4

ukuRmar Ti (l el ovani ) 1000 44.9833 42.05 752 810 154 1
yazbegi  zemo 3656 44.5333 42.6833 1404 1392 27 5
r oka zeda 1795 44.7833 42.6 1180 1053 328 5

 
 

1.4 atmosferuli naleqebis geoinformaciuli  
kartografireba  

 
 Cven movaxdineT atmosferuli naleqebis 
gaangariSeba konkretuli meteorologiuri 
sadgurebisaTvis. kartografirebisa da Tematuri rukebis 
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Sesadgenad saWiroa maTi sivrciTi ganzogadeba, anu maTi 
gaangariSeba gacilebiT meti wertilisaTvis, romlebic 
mogvcems suraTs konkretuli teritoriisaTvis. radganac 
kvleva dafuZnebulia atmosferuli naleqebis upirveles 
yovlisa  reliefTan damokidebulebaze, amitom saWiroa 
gvqondes reliefis cifruli modeli. marTalia Cven 
gvaqvs izoxazebis fena romelsac gaaCnia agreTve 
informacia zRvis donidan simaRlis Sesaxeb, magram 
interpolirebisaTvis aucilebelia reliefis 
wertilovani fenis arseboba radganac izohietebis 
gatareba moxdes wertilze arsebuli informaciis 
saSualebiT. ZiriTadad cnobilia aseTi modelis ori 
saxe: DTM – igi warmoadgens reliefis regularul 
models, sadac wertilebs Soris manZili mkacradaa 
gansazRvruli da yvela mimarTulebiT erTnaeria. aseTi 
modelis ageba SesaZlebelia kosmosuri an aero 
fotosuraTebis fotogrammetriuli damuSavebis gziT; TIN 
– reliefis araregularuli modelia, sadac wertilebs 
Soris manZili winaswar ar aris gansazRvruli da  
icvleba reliefis formis mixedviT. aseTi modelis ageba 
SesaZlebelia rogorc kosmosuri an aero fotosuraTebis 
fotogrammetriuli damuSavebis gziT, aseve ukve 
arsebuli topografiuli rukebis digitalizaciis 
saSualebiT. Cvens SemTxvevaSi amocanis gadasaWrelad 
daveyrdnobiT reliefis araregulerul models (TIN ). 
 reliefis cifruli modelis asagebad, SevqmeniT 
fena iso_line sadac moTvsebulia yvela is fena romlebsac 
gaaCniaT simaRlis atributuli informacia ( iso, lakes, sea, 
tops) . fena lakes rogorc aRvniSneT poligonaluria, 
amitom pirvel rigSi moxda misi obieqtebis  konvertireba 
xazovan obieqtebad. SemdgomSi MapInfo v.7.5 –is 
arastandartuli modul OBJ_CONV – is gamoyenebiT, 
romlis funqciaa xazovani obieqtebis konvertireba 
wertilovan elementebad, ise rom SenarCunebuli iyos 
obieqtze arsebuli atributuli informacia, Seiqmna 
reliefis wertilovani fena iso_point.  sadac izohifsebis, 
tbebis da zRvis sanapiro zolis  yovel sakvanZo 
wertilSi miRebulia wertilovani obieqti, masze 
arsebuli geografiuli koordinatebiTa da simaRlis 
atributuli informaciiT. aseTi wertilebis raodenoba 
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da maT Soris manZili sakvlevi teritoriebis mixedviT 
moyvanilia cxril 1.4.1 –Si. wertilebs Soris manZili 
rogorc aRvniSneT icvleba reliefis formisa da 
ferdobis eqspoziciis mixedviT. amdenad, miRebulia 
reliefis araregularuli modeli (TIN). 

iso_point fenaSi arsebul wertilovan obieqtebs 
aqvT atributuli informacia Semdeg velebSi: Elev- 
simaRle zRvis donidan metrebSi; region- im raionis nomeri 
romelSiac moTavsebulia konkretuli wertili; 
Longitude\Latitude geografiuli koordinatebi, grZedi da 
ganedi. reliefis cifruli modelis fragmenti naCvenebia 
nax.1.4.1. –ze. 
 
cxr. 1.4.1. wertilebis raodenoba da maT Soris manZili 

sakvlevi (iso_ point fenaSi) teritoriebis mixedviT 
            sakvlevi teritoria wertilebis 

raodenoba 
manZili wertilebs 
Soris (km) 

            aWaris avtonomiuri  
           respublika 

43442 0.2 – 11 

            samxreT saqarTvelo,  
            mesxeT-javaxeTi 

51988 0.2 - 14 

             aRmosavleT kavkasioni  42823 0.2 - 5 
 
  

 
 
nax. 1.4.1. reliefis cifruli modeli, md. mtkvris xeoba 

samxreT saqarTveloSi 
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 atmosferuli naleqebis gamoTvliTi mniSvnelobebi, 
romlebic miviReT konkretuli meteorologiuri 
sadgurebisTvis, unda ganvavrcoT mTeli 
teritoriebisaTvis reliefis cifrul modelze 
dayrdnobiT. amisaTvis iso_point fenas atributul cxrilSi 
davamateT veli naleqebi . am velSi imisda mixedviT Tu 
romel raionSi mdebareobs mocemuli wertili, Sesabamisi 
gantolebis saSualebiT daviangariSeT atmosferuli 
naleqebis raodenoba. fena gadayvanilia UTM_84 
koordinatTa sistemaSi, radgan programuli 
uzrunvelyofebi romlebic akeTeben interpolirebas 
wertilebs Soris muSaoben mxolod metruli 
koordinatTa sistemebisaTvis, Longitude\Latitude velebSi 
geografiuli koordinatebi grZedi da ganedi romlebic 
mocemulia gradusebSi modul Coordinate Extractor- is 
gamoyenebiT Secvlilia metruli koordinatebiT da fena  
eqsportirebulia MapInfo Interchange (*mif)  formatSi.  
 Tanamedrove cifrul kartografiaSi izoxazebis 
avtomatur gatarebas didi mniSvneloba aqvs, raTa 
gamoiricxos mkvlevaris subieqturi azri. aseTi 
programebi , romlebic akeTeben interpolirebas 
wertilebs Soris, dReisaTvis mravlad arseboben. Cveni 
kvlevis am nawilis Sesruleba ki gadavwyviteT kompania 
Leica-s produqt ERDAS IMAGINE 8.7-is gamoyenebiT. ERDAS 
IMAGINE wertilovani fenis safuZvelze, atributuli 
informaciis nebismieri velis miTiTebiT qmnis rogorc 
izoxazebis xazovan fenas, aseve sakvlevi teritoriis 
samganzomilebian sivrciT models. aRsaniSnavia agreTve, 
rom programas SeuZlia TiTqmis yvela gafarToebis 
grafikuli failis import-eqsporti. 
 sakvlevi teritoriebisaTvis arsebuli mif-
formatis failebi importirebulia ERDAS IMAGINE-Si Arc 
Coverage gafarToebiT, ris safuZvelzec agebulia 
izohietebis (Shapefile) da atmosferuli naleqebis 
samganzomilebiani rukebi (IMAGINE image). Sedegebi 
naCvenebia nax.1.4.2, 1.4.3, 1.4.4–ze. 
 



 29

 
 
Nnax. 1.4.2 atmosferuli naleqebis samganzomilebiani da 

izohietebis ruka ERDAS IMAGINE 8.7 Si.aRmosavleT 
kavkasioni 

 
 

 
Nnax. 1.4.3 atmosferuli naleqebis samganzomilebiani da 

izohietebis ruka ERDAS IMAGINE 8.7 Si. aWaris 
avtonomiuri respublika 
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 Nnax. 1.4.4 atmosferuli naleqebis 
samganzomilebiani da izohietebis ruka ERDAS IMAGINE 8.7 

Si. samxreT saqarTvelo, mesxeT javaxeTi 
 
miRebuli izohietebis rukebi, warmoadgens xazovan fenas 
cnobili Shapefile-is saxiT. igi ar aris srulyofili 
grafikuli masala, radganac masSi arsebuli obieqtebi 
moiTxoven redaqtirebas. amitom programa Autocad 2000i-s 
gamoyenebiT movaxdineT xazovani fenis elementebis 
daxvewa, topologiuri Secdomebis gasworeba ris 
Semdegac fena kvlav iqna eqsportirebuli Map Info –Si. aq 
ukve xazovani fenidan Seiqmna poligonaluri fena da 
avageT atmosferuli naleqebis Tematuri rukebi, 
romlebic naCvenebia nax. 1.4.5, 1.4.6, 1.4.7-ze. 
N 
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nax. 1.4.5 atmosferuli naleqebis Tematuri ruka, 

aRmosavleT kavkasioni 
 

 
 
 

 
 

 
nax. 1.4.6 atmosferuli naleqebis Tematuri ruka, aWaris 

avtonomiuri respublika 
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nax. 1.4.7 atmosferuli naleqebis Tematuri ruka, samxreT 

saqarTvelo, mesxeT javaxeTi 
 

 
1.5 geoinformaciuli rukis Sesabamisoba izohietebis  

rukebTan 
 

imisaTvis, rom davadginoT, Tu ramdenad 
Seesabameba realobas Cvens mier miRebuli 
geoinformaciuli rukebi, saWiroa SevadaroT isini 
manamde arsebul izohietebis rukebs, romlebic dRemde 
saimedod iTvlebodnen da gamoiyenebodnen samecniero-
praqtikul amocanebSi. aseTi rukebi saqarTvelos 
teritoriisaTvis mravalia da Sedgenilia sxvadasxva 
dros S. javaxiSvilis, k. gogiSvilis, m. xviCias, e. 
elizbaraSvilis, l. papinaSvilis da sxvaTa mier. am  
rukebze aWaris teritoria Zalze wvril masStabSia 
warmodgenili da cxadia, rom misi safuZvlad aReba 
mizanSeuwonelia. amitom Cven miznad davisaxeT 
Cveulebrivi klasikuri meTodebis gamoyenebiT Segvedgina 
aWaris teritoriis izohietebis ruka SedarebiT msxvil 
masStabSi (1:350 000) (nax.1.5.1). 

am rukis mixedviT naleqebis wliuri jamebi aWaris 
teritoriaze did farglebSi meryeobs – 1000 mm-dan 4500 
mm-mde. zRvis sanapiro zolSi naleqebis raodenoba 
Seadgens 2400-3000 mm-s. zRvidan daSorebisas da simaRlis 
zrdasTan erTad naleqebis raodenoba izrdeba da 
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maqsimums – 4000-4500 mm-s – aRwevs mesxeTis qedis samxreT-
dasavleT kalTebze. umciresi naleqebi modis mdinare 
aWariswylis zemo welSi, sadac naleqebis wliuri jami 
klebulobs 1000 mm-mde. mesxeTis, SavSeTis da arsianis 
qedebis zeda sartylebSi naleqebi izrdeba 1800 mm-mde. 
geoinformaciuli kartografirebis safuZvelze Sedgenil 
ruka (nax. 1.4.6) ZiriTadad gamosaxavs naleqebis 
ganawilebis igive kanonzomierebebs. 

amave dros teritoriis calkeul raionebSi 
gansxvavebuli suraTi aRiniSneba. ase magaliTad zRvis 
sanapiro zolSi naleqebis raodenoba 2550-3150 mm-ia, xolo 
mesxeTis qedis samxreT-dasavleT kalTebze maqsimumi 5100 
mm-s aRwevs. minimumi mdinare aWariswylis xeobaSi 
gvxvdeba, aRsaniSnavia, rom aq naleqebis raodenoba zRvis 
donidan 200-250 metramde 1800-1950 mm-s Seadgens, Semdgom  

zRvis donidan 800 metramde mcirdeba da minimums 600-800 
metr simaRleze 1050 mm-s da naklebs Seadgens, ris 
Semdegac atmosferuli naleqebi simaRlis zrdasTan 
erTad izrdeba. mesxeTis, SavSeTis da arsianis qedebis 
zeda sartylebSi naleqebi izrdeba 2250 mm-mde. 

Tu davubrundebiT geoniformaciuli meTodebiT  
nax.1.5.1 atmosferuli naleqebi. mm. weli 

 
nax.1.5.1 atmosferuli naleqebi. mm. weli 

da Cvens mier Sedgenil rukas (nax. 1.4.6) davrwmundebiT 
rom am orive rukaze naleqebis ganawilebis ZiriTadi 
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niSnebi erTnairia. magram amave dros geoinformaciuli 
ruka ufro detaluria radganac iTvaliswinebs mTis 
reliefis rTul morfometrias da ZiriTad klimatur 
barierebs. amrigad SegviZlia davaskvnaT, rom 
geoinformaciuli kartografireba saSualebas gvaZlevs 
SevadginoT naleqebis sakmaod zusti rukebi rTuli 
reliefis pirobebSi. 
 

1.6 saqarTvelos teritoriaze atmosferuli 
naleqebis sivrciTi ganawilebis modeli 

 
saqarTvelos calkeuli mTiani raionebisaTvis 

naleqebis detaluri modeluri velebis Sedgenis Semdeg 
miznad davisaxeT arsebuli izohietebis rukis 
safuZvelze, pirvel miaxlovebaSi, Segvedgina 
saqarTvelos teritoriaze naleqebis ganawilebis zogadi 
modeli. amisaTvis sawyis masalad gamoviyeneT 
saqarTvelos mecnierebaTa akademiis hidrometeorologiis 
institutSi Sedgenili izohietebis rukebi masStabSi 1 : 1 
000 000  (avtorebi e. elizbaraSvili, l. papinaSvili). 

izohietebis rukebis martivi analizi gviCvenebs, 
rom naleqebis cvlilebas dasavleTidan aRmosavleTiT 
paralelis gaswvriv da agreTve samxreTidan CrdiloeTiT 
meridianis gaswvriv talRovani xasiaTi gaaCnia, rac 
upirveles yovlisa reliefis mier gamowveuli 
SeSfoTebebis Sedegia. magaliTad, aseTi SeSfoTebebi 
Seesabameba mesxeTis, arsianis, samsaris, gomboris da sxv. 
qedebs. amrigad, yvela SemTxvevaSi, swored reliefis 
Sedegad gamowveuli SeSfoTebebis Sedegad, naleqebis 
ganawileba paralelebisa da meridianebis gaswvriv 
arawrfiv xasiaTs atarebs. 

naleqebis ganawileba paralelis gaswvriv 
dasavleTidan aRmosavleTiT zogadad warmovidginoT 
Semdegi modeliT: 

                          Q=


n

i

i
ia

1
,           1.6.1 

      sadac –  geografiuli grZedia, xolo ia  – 

regresiis koeficientebia. es ukanasknelni icvlebian 



 35

geografiul ganedze damokidebulebiT da amdenad ganedis 
funqcias warmoadgenen. regresiis  
cvlileba geografiul ganedze damokidebulebiT 
SeiZleba aRweril iqnas agreTve analogiuri 
gamosaxulebis mravalwevriT: 

            



m

k

k
ki ba

0
 ,            1.6.2 

 sadac  - geografiuli ganedia, xolo kb  –

regresiis koeficientebia. 
(1.6.1) da (1.6.2)-is gaTvaliswinebiT naleqebis sivrciTi 
velis modeli zogadi saxiT Caiwereba Semdegnairad: 

                             Q  Q= 
 

n

i

m

k

ik
kb

0 0
                1.6.3 

    (1.6.3.) modeliT SeiZleba atmosferuli naleqebis 
sivrciTi velis aRwera da gamokvleva nebismier, maT 
Soris mTian pirobebSi. formulaSi adgilis simaRle 
cxadi saxiT ar Sedis, magram is gaTvaliswinebulia 
regresiis koeficientebSi, radganac naleqebis raodenoba 
uSualod dedamiwis zedapirze izomeba. empiriuli 
modeliT velis aRweris sizustes gansazRvravs 
mravalwevris rigi, magram amave dros maRali rigis 
mravalwevris modelad gamoyenebis praqtikuli 
SesaZleblobebi Zalze SezRudulia, xolo dabali rigis 
mravalwevrs didi cdomilebebi Seaqvs modelSi. 
 swored amitom Cven SemovisazRvreT meore rigis 
funqciebiT da miviReT Semdegi modeli: 

        Q=58825-39008 +6240
2 -22576 +11628  -         

          816 2 +461
2 +1012

2 -528
22      1.6.4 

sadac,  .40,40 00    

  modeli 1.6.4 Sedgenilia izohietebis rukis 
safuZvelze bijiT 0,5 da cxadia masSi reliefi Zalze 
zogadad aris gaTvaliswinebuli. amitomac, is ver 
gamosaxavs naleqebis raodenobas konkretul punqtSi, 
aramed iZleva mxolod naleqebis zogad fons da 
naleqebis ganawilebis zogad suraTs. gansxvavebani 
modelur da faqtur monacemebs Soris ganpirobebulia im 
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mezo- da mikroklimaturi pirobebiT, rac ar aris 
gaTvaliswinebuli modelSi. 
 SedarebiT kargi modelis miReba SeiZleba Tu 
gavzrdiT mravalwevris rigs 6-8 mde, rac praqtikulad 
mizanSeuwonelia, an mas safuZvlad davudebT Sesabamis 
kartografiul safuZvels, romlis Sedgena 
gaTvaliswinebulia momavalSi. 
 miuxedavad amisa miRebuli modeli savsebiT 
damakmayofilebulad asaxavs saqarTvelos teritoriaze 
naleqebis fonur vels da am velisaTvis damaxasiaTebel 
ZiriTad kanonzomierebebs. es kargad Cans nax. 1.6.1-ze 
warmodgenili modeluri velidan, romelic agebulia 1.6.4. 
modeliT. nax-ze warmodgenili modeluri zedapiri 
xarisxobrivad gamosaxavs yvela im ZiriTad Tvisebebs, 
rac damaxasiaTebelia atmosferuli naleqebis sivrciTi 
ganawilebisaTvis saqarTvelos teritoriaze.  

 
 

nax.1.6.1   atmosferuli naleqebis modeluri veli 
saqarTvelos teritoriisaTvis 
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kerZod, naleqebis dabali done kolxeTis sanapiro 
zolSi aWarasa da afxazeTTan SedarebiT, naleqebis 
kleba aRmosavleT saqarTveloSi da Semdeg zrda 
aRmosavleT kavkasionze, agreTve Zalian mcire naleqebi 
Siraqis vakeze da naleqebis kleba mTaTuSeTSi da a. S. 
 

Tavi II. Aatmosferuli naleqebis mravalwliuri 
cvlilebis maTematikuri modelireba 

 
2.1 atmosferuli naleqebis globaluri cvlileba 

 
 arsebuli mravalricxovani gamokvlevebis Tanaxmad 
atmosferuli naleqebis globaluri cvlileba 
eqvemdebareba zogad debulebas, romlis Tanaxmadac 
temperaturis meridianuli gradientis  Secvlisas, rac 
dakavSirebulia globaluri daTbobis an acivebis 
procesebis gaaqtiurebasTan, icvleba okeaneebidan wylis 
orTqlis gadmotanis intensivoba. kerZod, gradientis 
Semcireba iwvevs wylis orTqlis nakadebis Semcirebas da 
Sesabamisad naleqebis daklebas, xolo gradientis gazrda 
– piriqiT, iwvevs wylis orTqlis nakadebis da 
Sesabamisad naleqebis gazrdas. swored am debulebis 
Tanaxmad iqna axsnili nakadebis Semcireba zomier 
ganedebSi 1891-1973 wlebSi.  
 naleqebis cvlilebis es meqanizmi m. budikom (1974) 
Seamowma aRmosavleT evropisa da CrdiloeT amerikis 
magaliTebze. kavSiri am ori regionis danestianebis 
reJimebs Soris aRmoCnda sakmaod mWidro, korelaciis 
koeficienti udrida 0.74-s. am meqanizmis siswore 
daadastura agreTve h. landcbergma ( 1970 ). man miiRo, 
rom naleqebis raodenoba amerikis SeerTebuli Statebis 
teritoriis did nawilze 1906-1930 wlebSi gacilebiT meti 
iyo, vidre 1931-1955 wlebSi, rac temperaturis gradientis 
cvlilebiT axsna. 
 Semdgomma gamolvlevebma cxadhyves, rom naleqebis 
cvlilebis wamoyenebuli meqanizmi Zalze martivia 
(М.И.Будыко и др., 1978., Н.Н.Ламв, 1972.,И.С.Глух, Н.К.Конова, 
1978., Г.В.Груза, Е.Н.Апасова, 1981., Г.В.Груза, и др.,1977) da rom 
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kavSiri temperaturasa da naleqebs Soris calsaxa ar 
aris. 
  temperaturisa da naleqebis ryevadobas Soris 
arsebuli aseTi rTuli kavSirebis axsna scada o. 
drozdovma (1977). man naleqebis raodenoba daukavSira 
cirkulaciur meqanizmebs da atmosferos tenSemcvelobas: 

                                                     Q=αωφ(H),                 2.1.1 
sadac Q – naleqebis raodenobaa, α – cirkulaciuri 
parametria, ω – tenSemcvelobaa atmosferos vertikalur 
svetSi, φ(H) - SefardebiTi sinotivis funqciaa, romelic 
gansazRvravs kondensaciis donis simaRles. 
 danestianebis mdgradi pirobebisaTvis, rodesac α 
da φ mudmivebia, temperaturis zrdasTan erTad cxadia 
izrdeba atmosferos tenSemcvelobac, rac Tavis mxriv 
naleqebis zrdas iwevevs. magram xSirad temperaturis 
zrdasTan erTad icvleba kondensaciis donec da TviT 
cirkulaciis pirobebic, amitom am SemTxvevaSi naleqebis 
cvlileba damokidebulia procesis konkretul 
struqturaze da geografiul pirobebze. 
 Termuli reJimis gavlenis Sefasebas naleqebze o. 
drozdovma SemdgomSic dauTmo yuradReba. 1983 wels 
gamoqveynebul SromaSi man daasabuTa, rom globaluri 
temperaturis 20 – iT gazrdisas naleqebi klebulobs, 
xolo temperaturis ufro did farglebSi cvlilebisas, 
naleqebi izrdeba, rac konveqciuri procesebis 
gaZlierebiT axsna (О.А.Дроздов,1983). ). 
 amdenad urTierTkavSiri temperaturasa da 
naleqebs Soris Zalze rTulia, rac aZnelebs naleqebis 
mravalwliani cvlilebis srulfasovani meqanizmis 
SemuSavebas. 
 msoflio meteorologiuri organizaciis egidiT 
Catarebuli uaxlesi gamokvlevebis Tanaxmad naleqebi 
izrdeba aratropikul zonaSi, xolo subtropikebSi 
klebulobs (IPCC.  Climate change,1990;1996). mTlianad 
dedamiwisaTvis SeimCneva naleqebis zrda globaluri 
trendiT 1 % - is sididiT saukunis ganmavlobaSi. 
 p. groismanisa da sxvebis gamokvlevebis Tanaxmad, 
yofili sabWoTa kavSiris teritoriaze naleqebi izrdeba 
saSualod 10 % - iT yovel 100 weliwadSi, Tumca 
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calkeul regionebSi aRiniSneba naleqebis kleba (P.V. 
Groisman, D.R. Easterling,1974). 
 igive p. groismanisa da misi Tanaavtorebis 
monacemebiT naleqebi izrdeba CrdiloeT amerikaSi, 
kanadasa da aliaskaze ( T.R.Kazal, 1993; R.brasin, 1992). 
 naleqebis zrda dafiqsirebulia agreTve evropis 
CrdiloeT nawilSi, norvegiis arqtikul kunZulebze, 
islandiaSi, farelis kunZulebze, daniaSi, skandinaviaSi, 
SotlandiaSi (R.Brasin,1992; P.Frich,1994; I.Haunssen,1990,1994; 
T.Ionson,1994; K.Smitt,1995). 
 naleqebis dakleba aRiniSneba fineTSi, centralur 
da samxreT evropaSi, CrdiloeT da aRmosavleT afrikaSi, 
samxreT da samxreT-dasavleT aziaSi, indoneziaSi, 
centralur amerikaSi, aRmosavleT avstraliaSi, axal 
zelandiaSi (IPCC. Climatechange, 1996; R.Brazil,1992; T.I.Lans,1993; 
R.I.Allan,1993; S.E. Nicholson,1994). 
 aris mTeli rigi raionebi, sadac naleqebis 
mniSvnelovani cvlileba ar aRiniSneba. maT miekuTvneba 
cantraluri evropa, samxreT amerika, Crdilo-
aRmosavleTi afrika, arabeTis naxevarkunZuli da sxva 
(IPCC. Climate change, 1996; I.Bauer-Hanssen, 1994; S.E. Nicholson, 
1995). 
 amrigad, atmosferuli naleqebis mravalwliuri 
cvlileba Zalze rTuli procesia da ar ganisazRvreba 
temperaturis cvlilebiT, aramed damokidebulia mraval 
faqtorze, maT Soris upirveles yovlisa geografiul 
pirobebze da am pirobebisaTvis damaxasiaTebel 
atmosferos cirkulaciur faqtorebze. 
 

2.2 saqarTveloSi atmosferuli naleqebis 
mravalwliuri cvlilebis Seswavlis Tanamedrove 

mdgomareoba 
 

 atmosferuli naleqebis mravalwliuri ryevadobis 
da cvlilebis kvlevas Tavisi istoria gaaCnia 
saqarTveloSic. 1971 wels gamoqveynebul koleqtiur 
monografiaSi “ saqarTvelos hava da klimaturi 
resursebi “ ( 1971 ) agebuli iyo naleqebis 10-wliani 
mcocavebis svla saqarTvelos 4 punqtisaTvis – foTi, 
samtredia, saqara da Tbilisi, instrumentuli 
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dakvirvebebis dawyebdan 1965 wlamde periodisaTvis da 
Sefasebuli iyo maTi ryevadobis ciklebi, didwyliani da 
mcirewyliani periodebi. 
 k. gogiSvilis ( 1974 ) gamokvlevis Tanaxmad 
naleqebis maRali donis epoqas Seesabameba dabali 
temperaturuli foni, da piriqiT – naleqebis dabali 
donis epoqas Seesabameba maRali temperaturuli foni, 
amrigad is Tvlida, rom kavSiri naleqebsa da 
temperaturas Soris saqarTveloSi calsaxaa. 
 l. papinaSvilma ( 1980 ) gamoikvlia atmosferuli 
naleqebis ryevadoba mTlianad amierkavkasiis regionSi. 
man miiRo, rom mTian da maRalmTian raionebSi, mTiani 
afxazeTis gamoklebiT, agreTve sanapiro zolSi 
naleqebis svlas gaaCnia dadebiTi tendencia. uaryofiTi 
tendencia aRiniSneba naleqebis svlaSi qarTlis vakeze. 
manve ganixila naleqebis sxvadasxva parametrebis 
Tanamedrove ryevadobis xasiaTi da Seadgina prognozi 
kolxeTis dablobisaTvis (Прогноз гидрометеорологических 
условий Колхидской низменности,1983). S. javaxiSvilma 
(1991) Tbilisis da foTis dakvirvebaTa monacemebis 
safuZvelze Seafasa aTwliuri mcocavebis dinamika da 
gamohyo didi da mcire naleqiani periodebi, romlebic 
ganxilul punqtebSi erTmaneTs ar emTxveva. 
 J. alibegovas da e. elizbaraSvilis monigrafiaSi 
(1980) miRebulia naleqebis droiTi variaciis sivrciTi 
velebi, romelTa ganxilvidan Cans, rom naleqebis wlidan 
wlamde ryevadobis xarisxi saqarTveloSi dasavleTidan 
aRmosavleTis mimarTulebiT izrdeba. 
 d. mumlaZem (1992) gamoavlina, rom dasavleT 
saqarTvelos Warbad notio raionebSi naleqebis wliuri 
jamebis mravalwliur svlas zrdis tendencia gaaCnia, 
xolo aRmosavleT saqarTveloSi – klebis. 
 koleqtiur monografiaSi “ Tbilisis hava “ (1992) 
l. papinaSvilma gamoavlina Tovlis safaris dReTa 
ricxvis da dekaduri simaRlis kanonzomieri kleba, rac 
qalaqis tempereturuli fonis gazrdiT axsna. 
 atmosferuli naleqebis mravalwliuri svlis 
analizisaTvis originaluri midgoma ganaxorieles 
v.xorguanma da r.gvazavam  
     maT aages integraluri gasaSualoebuli droiT 
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intervalSi naleqebis raodenobis funqcia da 
gamoavlines periodebi, rodesac naleqebi aRemateboda an 
naklebi iyo klimatur normaze. 
 e.elizbaraSvilma, j.vaCnaZem da T.aladaSvilma 
naleqebis mravalwliuri revadoba TbilisSi ganixiles 
atmosferos cirkulaciis ZiriTadi formebisa 
(e.elizbaraSvili, j.vaCnaZe, T.aladaSvili, 1998) da mzis 
aqtivobis saukunovani ryevadobebis fonze (E.Elizbarashvili, 
T.Aladashvili, 1997). 
 n.beruCaSvilma (1995) Caatara klimatis cvlilebis 
kompiuteruli eqsperimentebi landSafturi struqturis 
ucvlelobis gaTvaliswinebiT.  
 miuxedavad zemod ganxilul sakmaod 
mravalricxovani literaturisa, saqarTvelos 
teritoriaze atmosferuli naleqebis mravalwliuri 
cvlilebis pirveli sivrciTi ganzogadoeba moxerxda 
mxolod ukanasknel wlebSi “ klimatis cvlilebis 
kvlevis erovnuli programis “ Sesabamisad Catarebul 
samuSaoebSi. Catarebuli samuSaos Sedegebi, romlebic 
gamoqveynda 2 statiaSi ( e. elizbaraSvili, l.papinaSvili, 
T.xelaZe, 1997; e.elizbaraSvili T.xelaZe, 1993 ) SemdegSi 
mdgomareobs: 
1. naleqebis wliuri jamebis mniSvnelovan zrdas 

adgili aqvs aWaris mTian raionebSi da Siraqis 
velze. aq  bolo 25 wlis manZilze wina 25 welTan 
SedarebiT wliuri naleqebi gaizarda 11 – 13 % - iT. 
naleqebis zrdis siCqare maqsimaluria xuloSi da 
yovelwliurad saSualod aRemateba 9 mm. s. wliuri 
naleqebis mniSvnelovani kleba SeiniSneba calkeul 
maRalmTian raionebSi – yazbegi (19%), gagris qedi da 
aWara-guriis mTebi (10-15%). aq naleqebis klebis 
siCqare agreTve 9 mm.ia weliwadSi. saqarTvelos 
danarCen teritoriaze wliuri naleqebis cvlileba 
ar aRemateba 10%-s. 

2. wlis civi periodis naleqebi Siraqis vakeze da 
aWaris mTian raionebSi gaizarda 25-30%-iT. naleqebis 
zrdis siCqare 9mm-s udris wlis ganmavlobaSi. 
naleqebi mniSvnelovnad Semcirda gagris qedze (20%), 
sadac naleqebis klebis siCqarem Seadgina 6 mm. 
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3. wlis Tbili periodis ganmavlobaSi naleqebis zrdis 
ZiriTadi kera gadanacvlebulia kolxeTis dablobis 
centralur nawilSi da enguris xeobaSi. aq naleqebi 
bolo 25 weliwadSi wina 25 welTan SedarebiT 
saSualod gaizarda 15%-iT, xolo naleqebis zrdis 
siCqarem Seadgina 6 mm. weliwadSi. saqarTvelos 
teritoriis udides nawilze Tbili periodis 
naleqebis kleba aRiniSneba, yvelaze mkveTri 
Semcireba (25%-mde) dafiqsirebulia maRalmTian 
yazbegSi. 

Catarebuli samuSaos ZiriTad naklad, ramac 
mniSvnelovani gavlena moaxdina saboloo Sedegebze, 
gveCveneba 25 wliani periodebis SerCeva naleqebis 
cvlilebis Sesafaseblad. es periodi Zalze mcirea 
gabeduli daskvnebis misaRebad iseTi rTuli elementis 
ryevadobis SefasebaSi, rogoric atmosferuli 
naleqebia. naleqebis saimedo klimaturi normebis 
misaRebad, iseTi avtoritetuli mecnierebi, rogorebic 
arian o. drozdovi, a. aleqsandriani, c. Sveri, da 
sxvani asabuTebdnen 70-80 wliani da ufro meti 
xangrZlivobis periodis aucileblobas (О.А.Дроздов, 
А.С.Григоръева, 1971., Ц.А.Швер, 1976., Г.А.Александрян, 1971., 
О.А.Дроздов, 1964).  

 saeWvoa agreTve naleqebis cvlilebis siCqaris 
gansazRvra mTel intervalSi wrfivi aproqsimaciis 
safuZvelze. es SeniSvna Tanabrad exeba yvela adreul 
Sromebsac, romlebSic naleqebis cvlilebis tendenciebi 
Sefasebulia wrfivi funqciis safuZvelze (Климат и 
климатические ресурсы Грузии, 1971., К.С.Гогишвили, 1974., 
S.javaxiSvili, 1991., Л.К.Папинашвили, 1980., А.Б.Багдасарян, 
1958).  
 temperaturisagan gansxvavebiT atmosferuli 
naleqebi wlidan wlamde did farglebSi meryeobs. misi  
cvlileba calsaxad ar ganisazRvreba temperaturis, an 
sxva raime faqtoris cvlilebiT. naleqebis mosvlis an 
armosvlis faqti, misi raodenoba, ganisazRvreba mravali 
faqtoris erTdrouli moqmedebiT da eqvemdebareba 
stoqastikur process, amitom misi cvlilebis wrfivobis 
daSveba uxeSi Secdomaa. 
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 aqedan gamomdinare miznad davisaxeT SegverCia 
iseTi zogadi modeli, romelic obieqturad asaxavda 
naleqebis cvlilebas droSi da gangvexorcielebina is 
saqarTvelos pirobebisaTvis. 
 

2.3. atmosferuli naleqebis mravalwliuri 
cvlileba saqarTvelos mTian raionebSi 

  
 wina paragrafSi motanili SeniSvnebis 
gaTvaliswinebiT, miznad davisaxeT Cvens mier SerCeuli 
mTiani raionebisaTvis safuZvlianad gamogvekvlia 
atmosferuli naleqebis mravalwliuri cvlileba, 
specialuri statistikuri parametrebis gamoyenebiT da 
Segvefasebina am cvlilebebis statistikuri niSnadoba. 
 SevarCieT iseTi sadgurebi, romelTac SedarebiT 
xangrZlivi da saimedo rigi gaaCnia. aseTebia aWaraSi qeda 
da xulo, kavkasionis samxreT ferdobze-TianeTi da 
barisaxo, xolo samxreT saqarTveloSi-walka, bakuriani 
da axalcixe. 
 dakvirvebaTa monacemebis aRwera xdeboda wrfivi 
funqciisa da me-4,me-5 rigis polinomebis gamoyenebiT. 
miRebuli grafikuli Sedegebi warmodgenilia nax.nax. 2.3.1-
2.3.7. aq =1 Seesabameba 1936 wels. 

imisaTvis, rom davadginoT, Tu ramdenad saimedoa 
esa Tu is korelaciis koeficienti, maTematikur 
statistikaSi cnobilia misi niSnadobis Sefasebis meTodi. 
afaseben parametrs: 

                             H=r (n-1)1/2 ,                                           2.3.1 
sadac  r-korelaciis koeficientia, xolo  n-dakvirvebaTa 
rigia. 
   H -is gamoangariSebul mniSvnelobebs adareben 
misive Sesabamis kritikul mniSvnelobas, romelic 
mocemulia specialur cxrilSi da adgenen Tu 
uzrunvelyofis ra doneze kmayofildeba, an ar 
kmayofildeba niSnadobis piroba. A 
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nax. 2.3.1. atmosferuli naleqebis mravalwliuri 
cvlileba qedaSi wrfivi aproqsimaciiT da polinomiT: 1-

wliuri; 2-Tbili periodi; 3-civi periodi 
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nax. 2.3.2. atmosferuli naleqebis mravalwliuri 
cvlileba xuloSi. aRniSvnebi ix. Nnax. 2.3.1. 
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nax. 2.3.3. atmosferuli naleqebis mravalwliuri 
cvlileba TianeTSi. aRniSvnebi ix. Nnax. 2.3.1. 
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nax. 2.3.4. atmosferuli naleqebis mravalwliuri 
cvlileba barisaxoSi. aRniSvnebi ix. Nnax. 2.3.1. 
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nax. 2.3.5. atmosferuli naleqebis mravalwliuri 
cvlileba walkaSi. aRniSvnebi ix. Nnax. 2.3.1. 
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nax. 2.3.6. atmosferuli naleqebis mravalwliuri 
cvlileba bakurianSi. aRniSvnebi ix. Nnax. 2.3.1 
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nax. 2.3.7. atmosferuli naleqebis mravalwliuri 
cvlileba axalcixeSi. aRniSvnebi ix. Nnax. 2.3.1 
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 aseTi midgomis safuZvelze miRebuli korelaciis 
koeficientebis niSnadobis doneebis analizis 
safuZvelzedavadgineT, rom korelaciis koeficientebis 
niSnadoba kavkasionis samxreT ferdobze da samxreT 
saqarTveloSi dasaSveb doneze gacilebiT dablaa, amitom 
am raionebSi naleqebis reJimis cvlilebaze saubari 
saerTod ar SeiZleba. naleqebis reJimis realuri 
cvlileba mxolod aWaris teritoriazea, kerZod qedasa 
da xuloSi. am sadgurebSi niSnadia naleqebis wliuri 
jamebis cvlileba, rac ganpirobebulia wlis civi 
periodis naleqebis cvlilebiT. aWaris teritoriaze 
naleqebis wliuri jamebi gasuli saukunis ganmavlobaSi 
izrdeboda. naleqebis zrdis siCqare wlis ganmavlobaSi 
Seadgenda qedaSi daaxloebiT 8 mm-s, xolo xuloSi-14 mm-
s., rac procentulad Seadgens Sesabamisad 0,6 da 1,2%-s. 
wlis civi periodis naleqebis zrdis siCqarea qedaSi 7,0 
mm, xolo xuloSi 13 mm. weliwadSi, procentulad es 
Seadgens 1,2 da 2,3%-s. 
 rodesac naleqebis mravalwliur cvlilebas 
aRvwerT me-4 rigis polinomiT korelaciis koeficienti 
izrdeba da Sesabamisad izrdeba niSnadobis donec. 
polinomebi warmoadgenen atmosferuli naleqebis 
mravalwliuri cvlilebis modelur funqciebs, romlebic 
SeiZleba gamoyenebul iqnas naleqebis mravalwliur 
cvlilebis procesis SeswavlisaTvis. 

naleqebis mravalwliuri svlis polinomiT 
aRweris Sedegebis safuZvelze SegviZlia davaskvnaT, rom 
Cvens mier ganxilul saqarTvelos mTian raionebSi 
atmosferuli naleqebis wliur jams gasul saukuneSi 
maqsimumi gaaCnda 80-90 –ian wlebSi. minimumis dadgomis 
wlebi sxvadasxva punqtSi sxvadasxvaa. Tbili periodis 
naleqebis jamis maqsimumi agreTve 80-90-ian wlebze modis, 
gamonaklisia axalcixe da qeda, sadac maqsimumi 30-iani 
wlebis Sua periods Seesabameba. naleqebis minimumic 
sxvadasxva punqtebSi gansxvavebulia. civi periodis 
naleqebis maqsimumi agreTve 80-90-ian wlebSi aRiniSneba, 
minimumi ki TiTqmis yvelgan 30-iani wlebis meore 
naxevarze modis. 
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Tavi III atmosferuli naleqebis geoinformaciuli 
kartografirebis da modelirebis Sedegebis 

praqtikuli gamoyeneba maTi velebis sivrciTi da 
droiTi gasaSualoebis amocanebSi 

       
 3.1. atmosferuli naleqebis gasaSualoeba 
sivrceSi  
 

mTeli rigi praqtikuli amocanebis gadawyveta 
moiTxovs atmosferuli naleqebis monacemebs ara 
diskretul wertilebSi, aramed gasaSualoebuls 
sivrceSi, raime teritoriaze. amis erT-erTi mizezi imaSi 
mdgomareobs, rom naleqebi Zalze cvalebadi elementia da 
monacemebi erTeulovan punqtebSi ar arian 
reprezentatulni, anu ar iZlevian saSualebas vimsjeloT 
naleqebis mniSvnelobis Sesaxeb velis sxva punqtebSi. 
aseTi pirobebi iqmneba gansakuTrebiT mTagorian 
raionebSi, sadac naleqebis raodenobaTa toloba 
sxvadasxva punqtebSi ganisazRvreba ara imdenad manZiliT 
maT Soris, ramdenadac fizikur-geografiuli pirobebis 
siaxloviT-adgilis simaRliT, ferdobis eqspoziciiT da 
daxrilobiT, tyianobiT da a. S. swored amitom 
hidrometeorologiuri xasiaTis amocanebSi upiratesobas 
aniWeben raime farTobze gasaSualoebul sidideebs, 
romlebic iZlevian naTel warmodgenas sakvlevi velis 
Sesaxeb ama Tu im sivrciT areSi. aseTi mdgomareoba 
iqmneba raime teritoriis wylis balansis gamokvlevisas, 
rodesac ainteresebT balansis komponentebis 
mniSvnelobebi teritoriis ara calkeul punqtebSi, 
aramed gasaSualoebuli mTel teritoriaze.amitomac 
teritoriis wylis balansis koreqtuli gansazRvrisaTvis 
ukanasknel wlebSi didi mniSvneloba eniWeba farTobze 
gasaSualoebuli naleqebis jamebis, Tovlis safaris 
maxasiaTeblebis da sxva parametrebis Sefasebas. 
 amindis ricxviTi prognozis amocanebis 
ganxilvisas hidrodinamikis gantolebaTa sistema iwereba 
da amoixsneba velis konkretuli punqtebidan aRebuli 
meteorologiuri elementebis mniSvnelobebis 
gaTvaliswinebiT, rac principulad arasworia da dRes 
ewinaaRmdegeba prognozis ricxviTi meTodebis 



 53

ganviTarebas. swored ricxviTi prognozis amocanis 
fizikuri arsi moiTxovs upirveles yovlisa elementebis 
gasaSualoebuli mniSvnelobebis gamoyenebas. aseTi 
midgoma arsebiTad aamaRlebs gamosaangariSebeli sqemebis 
efeqturobas, rogorc fizikuri, ise wminda gamoTvliTi 
TvalsazrisiT.     
 meteorologiuri, maT Soris atmosferuli 
naleqebis, velebis gasaSualoebis problema aqtualuri 
xdeba Tanamedrove radiolokaciuri da Tanamgzavruli 
gazomvebis swori interpretaciisaTvis. aseTi gazomvebis 
Sedegad miiReba sivrceSi gasaSualoebuli  sidideebi, 
romelTa swori aRqmac SesaZlebelia mxolod miwispira 
gasaSualoebul velebTan Sedarebis safuZvelze.   
 dReisaTvis cnobilia meteorologiuri velebis 
sivrciTi gasaSualoebis sxvadasxva meTodebi. maT Soris 
umravlesobas safuZvlad udevs am velebis 
interpolaciis cdomilebebis Sefasebebi da informacia 
statistikuri struqturis Sesaxeb. aseT midgomas 
safuZveli Caeyara m. omSanskis (1936) da o. drozdovis, da 
a. Sepelevskis (1946) cnobili SromebiT. mogvianebiT es 
sakiTxebi safuZvlianad gamoikvlies l. gandinma (1963) da 
r. kaganma (1979). 
 ganvixiloT am mimarTulebis ganviTarebis 
ZiriTadi niSnebi. jer kidev Cveni saukunis dasawyisSi v. 
meinandrusma (1900) SemogvTavaza naleqebis gasaSualoebis 
kvadratebis meTodi. meTodi iTvaliswinebs teritoriis 
dayofas rac SeiZleba met kvadratebad. TiToeuli 
maTganisaTvis gamoiyofa elementis saSualo mniSvneloba 
da Semdeg woniTi koeficientebis gaTvaliswinebiT xdeba 
maTi gasaSualoeba. 
 z.darmanma (1949) daamuSava meteorologiuri 
velebis gasaSualoebis samkuTxedebis meTodi. mTeli 
teritoria samkuTxedebad iyofa. elementis veli 
samkuTxedSi aRiwereba pirveli rigis polinomiT. wrfivi 
interpolaciis gziT samkuTxedis simZimis centrSi 
gamoiTvleba velis sidide, rogorc saSualo 
ariTmetikuli. calkeuli samkuTxedebisaTvis miRebuli 
velis mniSvnelobani jamdeba samkuTxedebis farTobebis 
proporciuli wonebis gaTvaliswinebiT. 
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 sivrciTi velebis gasaSualoebis poligonebis 
meTodi daamuSava a.tismenma (1911). meTodi gulisxmobs 
mTeli teritoriis elementarul farTobebad dayofas da 
TiToeuli sadgurisTvis poligonis gamoyofas. 
 meteorologiuri velebis sivrciTi gasaSualoebis 
erT-erTi cnobili meTodia izoxazebis meTodi. es meTodi 
gamoirCeva Tavisi subieqturobiT da mniSvnelovnad aris 
damokidebuli specialistis codnaze da gamocdilebaze. 
 gasaSualoebis zemoT ganxiluli meTodebi 
formaluria, maTSi ar aris gaTvaliswinebuli velis 
specifiuri Taviseburebani, woniTi koeficientebi yvela 
elementisTvis erTi da igivea. am mxriv upiratesoba 
gaaCnia l. gandinis (1963) mier damuSavebul optimaluri 
interpolaciis meTods. woniTi koeficientebi miiReba 
algebrul gantolebaTa sistemebis amoxsnis Sedegad. 
 yvela ganxiluli meTodi damuSavebulia 
erTgvarovani teritoriebisaTvis da mTagoriani raionebis 
Taviseburebebs ar iTvaliswinebs, amitom maTi gamoyeneba 
mTiani qveynis pirobebSi dauSvebelia. amave dros 
CamoTvlili gasaSualoebis meTodebis gamoyeneba mTian 
raionebSi SezRudulia meteorologiur sadgurTa Zalze 
iSviaTi qselis gamo. 
 

3.2. atmosferuli naleqebis sivrceSi gasaSualoebis 
meTodi mTiani reliefis pirobebSi da misi realizacia 

saqarTvelos zogierTi raionisaTvisDDDD 
  
 davuSvaT, rom SemosazRvrul mTian teritoriaze, 
romlis farTobia S, atmosferuli naleqebi mxolod 
adgilis simaRlis funqciaa. aseTi piroba, Cveulebriv 
iqmneba SedarebiT mcire teritoriis xeobebSi, 
ferdobebze da platoebze. vTqvaT naleqebis ganawileba 
reliefis CamoTvlil formebSi simaRlis mixedviT 
zogadad aRiwereba raime n-xarisxis mravalwevriT:  

                       Q=



n

1


 ,                            3.2.1. 

 sadac Q-naleqebis jamia,  -regresiis 
koeficientebia, i=1,2...n. 
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 SemovitanoT cneba elementarul vertikaluri 

zonis Sesaxeb simaRliT iii  1  da farTobiT S i , 

sadac  1 i  da i - zonis qveda da zeda sazRvrebia 

Sesabamisad, romlis farglebSic naleqebis cvlileba 
Seesabameba mis mravalwliur cvalebadobas, rac 

xasiaTdeba saSualo kvadratuli gadaxriT . cxadia, rom 
i-ur vertikalur zonaSi mosuli atmosferuli naleqebis 
saSualo mniSvneloba ganisazRvreba formuliT: 

              


 



i

i

QdzQ
ii

i

1

,1

1

                    3.2.2. 

 xolo naleqebis saxiT mosuli wylis moculoba 
iqneba: 

         



i

i

Z

Zii
i Qdz

ZZ
SiW

1

,
1

                 3.2.3. 

 mTlianad S farTobze mosuli wylis 
moculobisaTvis gveqneba: 

                            



k

i
iWW

1
                      3.2.4, 

 sadac K-elementarul vertikalur zonaTa ricxvia, 
xolo teritoriaze mosuli naleqebis gasaSualoebuli 
mniSvneloba ganisazRvreba formuliT: 

            i

k

i
W

S
Q 




1

1  ,                  3.2.5. 

 Camoyalibebuli meTodis konkretul pirobebSi 
realizaciisaTvis sakvanZo sakiTxs warmoadgens 
elementaruli vertikaluri zonebis simaRlis SerCeva. am 
dros gaTvaliswinebuli unda iqnas naleqebis 
ganawilebis xasiaTi simaRlis mixedviT da naleqebis 
mravalwliuri ryevadoba.mizanSewonilad gvesaxeba 
davayenoT moTxovna , rom elementaruli vertikaluri 
zonis ganmartebis Tanaxmad,  mis farglebSi 
atmosferuli naleqebis cvlileba ar aRematebodes mis 
mravalwliur ryevadobas, rac xasiaTdeba saSualo 
kvadratuli gadaxriT. 
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 damuSavebuli meTodi gamoyenebul iqna aWaris 
teritoriisaTvis. disertaciis II TavSi Catarebuli 
analizis Sedegad aWaris teritoriaze gamoyofili iyo 3 
raioni atmosferuli naleqebis simaRlis mixedviT 
ganawilebis TvalsazrisiT. am raionebisaTvis Catarebuli 
gamoTvlebi warmodgenilia cxrilSi 3.2.1. 
 cxrilSi warmodgenili monacemebidan Cans, rom 
wylis moculoba, romelic aRwevs dedamiwis zedapirze I 
raionSi Seadgens daaxloebiT 2,8 kub.km-s,me-2 raionSi -  
0,41kub. km. da IIIraionSi-2,89kub.km., xolo atmosferuli 
naleqebis saSualo fena Sesabamisad Seadgens 3277mm., 
1444mm. da 1648mm. mTlianad aWaris teritoriaze wlis 
ganmavlobaSi modis wylis moculoba 6,1kub.km., xolo 
atmosferuli naleqebis gasaSualoebuli mniSvneloba 
daaxloebiT 2110mm-ia. amis garda cxrilidan Cans, rom 
Iraioni, romlis farTobic 2-jer naklebia III raionze 
wlis ganmavlobaSi wylis igive moculobas Rebulobs. 
aseTi dawvrilebiTi monacemebis miReba moxerxda mxolod 
Cvens mier SemuSavebuli naleqebis gasaSualoebis axali 
meTodis safuZvelze.  
miRebuli Sedegebis saimedobaze miuTiTebs korelaciis 
koeficientebis maRali mniSvnelobebi (ix. Tavi II), da 
agreTve velebis gasaSualoebis saSualo kvadratuli 
cdomilebebi, gamoangariSebuli warmodgenili meTodis 
safuZvelze, romelic iTvaliswinebs woniT 
koeficientebs, kerZod, warmodgenili meTodiT 
gasaSualoebis saSualo kvadratuli cdomileba I 
raionisaTvis Seadgens 550mm.s, maSin, rodesac cdomileba 
ariTmetikuli gasaSualoebiT 610mm.ia. II raionisaTvis 
Sesabamisad gvaqvs 290mm. da 355mm., III raionisaTvis-250mm da 
264mm, mTlianad aWaris teritoriisaTvis-364mm da 410mm. 
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cxrili 3.2.1. atmosferuli naleqebis gasaSualoebuli 
mniSvnelobisa da wylis saerTo moculobis gaangariSeba 

aWaris teritoriisaTvis 

r
ai
o
n
i 

elementaruli 
vertikaluri zona 

ii  1 m. 

farTobi 

iS  kv. km 

naleqebis 
gasaSualoebu

li 
mniSvneloba 

iQ mm.  

mosuli wylis  
moculoba 

iW kub. km. 

I 

0-200 
200-400 
400-600 
600-800 
800-1000 
1000-1200 

1200-da meti 

 
352,1 
113,9 
100,8 
82,8 
80,6 
70,6 
54,2 
 

2746 
3032 
3327 
3619 
3911 
4203 
4495 

0,9668666 
0,3453448 
0,3353616 
0,2996532 
0,3152266 
0,2967318 
0,2436290 

  4,8551 S
 

32771 Q .m

m. 

8028136,21 W  

 

II 

0-200 
200-400 
400-600 

600 da meti 

34,O0 
70,0 
109,4 
68,7 
 

1977 
1673 
1369 
1065 
 

0,0672180 
0,1171100 
0,1497686 
0,0731655 

  S2=282,1 2Q .1444mm 
W2=0,4072621 
 

III 

400-800 
800-1200 
1200-1600 
1600-2000 
2000-2400 

2400-da meti 

35,7 
373,7 
418,7 
457,8 
387,9 
80,3 

1176 
1304 
1520 
1736 
1952 
2150 

0,0419832 
0,4873048 
0,6364240 
0,7947408 
0,7571808 
0,1726450 

  S3=1754,1 16483 Q mm 
W3=2,8902786 
 

  S=2891,6 2110
S

WQ
mm 

W=6,1003543 
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      dasasruls avRniSnavT, rom naleqebis velis 
gasaSualoebis damuSavebuli meTodi SeiZleba 
gamoyenebul iqnas dedamiwis sxva mTian raionebSi wyal-
balansur gamoTvlebTan, amindis prognozTan, klimatis 
cvlilebasTan da sxva. dakavSirebul amocanebis 
gadawyvetaSi. meTodi SeiZleba gamoyenebul iyos sxva 
meteorologiuri elementebis velebis 
gasaSualoebisTvisac. 
 

3.3. saqarTvelos teritoriaze mosuli atmosferuli 

naleqebis gasaSualoebuli mniSvneloba da wylis 

moculoba 
 
 Cvens mier mTlianad saqarTvelosaTvis miRebuli 
atmosferuli naleqebis sivrciTi velis modeluri 
funqcia saSualebas iZleva ganvsazRvroT velis 
gasaSualoebuli sidideebi da Sesabamisad atmosferodan 
mosuli naleqebis saerTo raodenoba teritoriis 
nebismier monakveTze, SedarebiT naklebi sizustiT, vidre 
wina paragrafSi Camoyalibebuli meTodis saSualebiT. 
 integraluri aRricxvis elementaluri 
mosazrebebidan gamomdinare raime S teritoriaze mosuli 
atmosferuli naleqebis saSualo raodenoba 
ganisazRvreba formuliT: 
                                             

                     
S

dQd
S

SQ  .1)(  .    3.3.1. 

 Tu am formulaSi CavsvamT naleqebis –modelis 
gamosaxulebas da S-teritoriis sazRvrebs gamovsaxavT 
geografiuli grZedis da ganedis saSualebiT, maSin 
miviRebT: 

                  



2

1

2

1

2257662403900858825(
))((

1)( 2

1212












SQ  

 dd)528101246181611628 22222     3.3.2. 

  

 sadac, 40   da  40  . 
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(3.3.2.) formuliT gamoTvlili Sedegebi dasavleT da 
aRmosavleT saqarTvelosaTvis cal-calke warmodgenilia 
cxrilSi 3.3.1.-Si. 
 

cxrili 3.3.1. naleqebis gasaSualoebuli sidide )(SQ  da 

wylis mTliani moculoba SSQ ).( . 

   
 

rogorc cxrilidan Cans wliuri naleqebis 
sivrceSi gasaSualoebuli sidide dasavleT 
saqarTveloSi Seadgens 1700mm-s, xolo aRmosavleT 
saqarTveloSi - 900mm-s. Tu gadaviangariSebT 
farTobze  miviRebT, rom wlis ganmavlobaSi 
atmosferodan dasavleT saqarTvelo Rebulobs 65kub, km. 
wyals, xolo aRmosavleT saqarTvelo-29kub. km. wyals, 
mTlianad saqarTvelo-94 kub.km. wyals. es sidideebi 
SeiZleba iyos miaxloebiTi, magram realur suraTs 
iZlevian saqarTveloSi atmosferodan miRebuli wylis 
resursebis Sesaxeb. aseTi Sefasebebi moxerxda mxolod 
atmosferuli naleqebis velis maTematikuri modelis 
agebis safuZvelze. 
 
 
         3.4.  atmosferuli naleqebis gasaSualoeba droSi 
   
 naleqebis sivrceSi gasaSualoebis analogiurad, 
didi praqtikuli gamoyeneba aqvs maT droSi koreqtul 
gasaSualoebas. es sakiTxi gansakuTrebiT aqtualuri 
gaxda klimatis cvlilebis problemis kvlevasTan 
dakavSirebiT. kerZod, klimatis cvlilebis kvlevisas 
droiTi gasaSualoebis masStabis gazrda saSualebas 
iZleva ganxilvidan gamovricxoT wvrilmasStabiani 
procesebi da yuradReba gavamaxviloT msxvilmasStabiani 
procesebis kvlevaze. amasTan dakavSirebiT Tu 

raioni   )(SQ mm   )(SQ Skm3 
dasavleT saqarTvelo 
aRmosavleT saqarTvelo 
saqarTvelo 

     1700 
      900 
     1350 

        65 
        29 
        94 
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grZelvadiani prognozebis amocanebSi Cveulebriv 
ganixileba dekadaSi an TveebSi gasaSualoebuli 
elementebi, klimatis cvlilebis kvlevisas droiTi 
gasaSualoebis masStabi aRwevs aTeul da aseul wlebs. 
 droiTi gasaSualoebis periodis SerCevas 
gadamwyveti mniSvneloba aqvs saimedo klimaturi normebis 
miRebisaTvis da Sesabamisad obieqturi daskvnebis 
gakeTebisaTvis klimatis mravalwliuri cvlilebis 
Sesaxeb. 
 ganvixiloT es sakiTxi dawvrilebiT. 
 atmosferuli naleqebis mravalwliuri svlis 
modeluri funqciebi, romlebic warmodgenilia cxril 
3.3.1.Si saSualebas iZlevian sawyisi saarqivo masalisagan 
damoukideblad gansazRvrul iqnas klimaturi normebi 
drois nebismieri intervalisaTvis, samuSao formulas 
Semdegi saxe aqvs: 

                  
 2

1

,)(1

12

t

t
dttQ

tt
Q               3.4.1  

 sadac Q Q-atmosferuli naleqebis normaa t1, t2- 

periodisaTvis,  Q(t)-naleqebis droSi cvlilebis 
funqciaa(ix. cxrili3.3.1). 
 ganvixiloT naleqebis normebis sakiTxi 
xulosaTvis, sadac cxril 3.3.1-Si moyvanili Sefasebebis 
Tanaxmad naleqebis cvlileba niSnadia. gvaqvs amave 
cxrilSi 2formula, romlebic aRweren naleqebis 
cvlilebas droSi- wrfivi da me-4 xarisxis polinomi. 
qvemod, cxril 3.4.1Si warmodgenilia naleqebis 
normebi xulosaTvis sxvadasxva droiTi 
intervalebisaTvis gamoangariSebuli wrfivi funqciiT, me-
4 rigis polinomiT 3.4.1. formulis gamoyenebiT da 
faqtobrivi monacemebiT. 

cxrili 3.4.1. naleqebis wliuri normebi xuloSi wrfivi 
funqciisa da me-4 rigis polinomis integrirebiT, da faqtobrivi 

monacemebiT. mm. 

 
funqcia 

periodi w.w. 

1965-1975 1965-1985 1965-1995 

wrfivi funqcia 1244 1300 1386 
me-4rigis polinomi 1133 1273 1343 

faqtobrivi 
monacemebiT 

1223 1330 1351 
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 cxrilidan Cans, rom gansxvaveba sxvadasxva xerxiT 
miRebul naleqebis normebs Soris miT metia, rac 
xanmoklea periodi, xangrZlivi periodisaTvis ki 
gamoTvili sidideebi erTmaneTs uaxlovdeba. amave 
cxrilidan Cans, rom SedarebiT 
xangrZliviGperiodisaTvis gamoTvlili klimaturi 
normebi(me-3 grafa e.i. 1965-1995w.w) didad ar gansxvavdeba 
erTmaneTisagan, magram faqtobrivi monacemebis 
safuZvelze gamoTvlil normasTan ufro axlos me-4 
rigis polinomiT gamoTvlili normaa, vidre wrfivi 
funqciiT. es imaze miuTiTebs, rom klimaturi 
elementebis,kerZod ki atmosferuli naleqebis wrfivi 
funqciiT aRweris safuZvelze miRebul daskvnebs didi 
sifrTxiliT unda movekidoT. 
 amrigad, atmosferuli naleqebis mravalwliuri 
cvlilebis modeluri funqciebi warmatebiT SeiZleba 
gamoyenebul iqnas naleqebis droiTi gasaSualoebis 
amocanebSi. 
 

3.5. velis nebismier wertilSi atmosferuli naleqebis 
gansazRvris modeli 

      
 atmosferuli naleqebis geoinformaciuli 
kartografirebisa da modelirebisas miRebuli Sedegebi 
SeiZleba gamoyenebul iqnas agreTve sxva praqtikuli 
amocanebis gadawyvetisaTvis. daskvniT nawilSi Cven 
yuradRebas SevaCerebT erT-erT maTganze, romelic 
saSualebas mogvcems ganvsazRvroT atmosferuli 
naleqebis raodenoba da agreTve landSaftis tipi Cveni 
sakvlevi regionebis nebismier wertilSi. 
 DdamuSavebul iqna modeli, romelic angariSobs 
atmosferuli naleqebis raodenobas nebismier wertilSi 
(geografiuli grZedis, ganedis da simaRlis miTiTebiT). 
amisaTvis sakvlevi teritoria davyaviT 350 m. sigrZis 
kvadratebad. maTi raodenoba mTel teritoriaze 39554-ia. 
TiToeul maTgans aqvs informacia: minimaluri da 
maqsimaluri grZedi da ganedi (X1,X2,Y1,Y2-velebSia 
moTavsebuli), formula, romliTac xdeba atmosferuli 
naleqebis gamoangariSeba am kvadratebisaTvis (Formula 1 

 62

velSi) da landSaftis tipi n.beruCaSvilis (1995) 
mixedviT, romelSiac obieqti xvdeba (Formula 2 velSi) 
(ix.cxrili 3.5.1.). mocemuli cxrili gadayvanilia dBASE 
DBF formatSi da mibmulia programa Visual FoxPro 6.0-Si 
winaswar damzadebul formatze. aqve damzadebulia 
sainstalacio paketi programa Aragvi MOD-isaTvis (ase 
vuwodeT Seqmnil produqts), romelic muSaobs Windous 95-
Si da maRal operatiul sistemebze (nax.3.5.1). 
 modelis muSaobis xarisxi Semowmebul iqna konkretul 
monacemebze meteorologiuri sadgurebis dakvirvebebis 
mixedviT, da kargi Sedegi aCvena. 
 

 
cxrili 3.5.1 monacemTa baza programirebisaTvis 

 

 
 

nax. 3.5.1. programa  Aragvi MOD 
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3.6. niadagebis klimatis daraioneba da geoinformaciuli 
kartografireba 

 Catarebuli kvlevis Sedegebis praqtikuli mniSvneloba 
ar Semoifargleba zemod ganxiluli amocanebiT. maTi 
gamoyeneba perspeqtiulia agreTve mravali 
zogadgeografiuli da specialuri daniSnulebis 
amocanis gadasawyvetad. qvemod ganvixilavT maTi 
gamoyenebis 2 magaliTs niadagebis klimatologiidan. 
1. niadagebis klimaturi daraioneba. niadagebis klimaturi 
daraioneba gulisxmobs teritoriis dayofas niadagis 
havis damaxasiaTebeli elementebis safuZvelze niadag-
klimaturi resursebis sasoflo-sameurneo Sefasebisa da 
racionaluri gamoyenebis mizniT. niadagebis klimaturi 
daraioneba warmoadgens agroklimaturi da ufro zogadi 
kompleqsuri fizikur-geografiuli daraionebis 
Semadgenel nawils. amave dros is arsebiTad gansxvavdeba 
agroklimaturi daraionebisagan, radganac ukanaskneli 
ZiriTadad atmosferos klimatur pirobebs iTvaliswinebs, 
xolo niadagebis klimaturi daraioneba emyareba TviT 
niadagebis klimaturi resursebis Sefasebas. 
 dReisaTvis ar arsebobs niadagebis klimaturi 
daraionebis raime Camoyalibebuli klasifikacia. 
mecnierTa didi nawili niadagis klimaturi resursebis 
Sesafaseblad wamyvan faqtorebad niadagis siTbur 
Tvisebebs, datenianebis da gazur reJims miiCnevs. Cven 
saqarTvelos niadag-klimatur daraionebas safuZvlad 
davudeT Aa.Sulginis klasifikacia, romelic efuZvneba 
niadagebis geoTermuli da agrohidrologiuri 
daraionebis rukebis sinTezs. miuxedavad aseTi rukebis 
arsebobisa maTi saimedoba mTian raionebSi dabalia, 
niadagis temperaturaze da niadagSi arsebuli 
produqtiuli tenis maragze dakvirvebaTa ar arsebobis 
gamo. amitom mesxeT-javaxeTis, aRmosavleT kavkasionis da 
aWaris mTiani raionebis niadag-klimaturi 
daraionebisaTvis gamoyenebuli iyo Cvens mier 
gamovlenili klimaturi barierebi da gamoyofili 
raionebi (ix. nax. 2.3.1; 2.3.5; 2.3.11), agreTve 
gaTvaliswinebuli iyo atmosferuli naleqebis 
geoinformaciuli rukebi (nax.2.4.5-2.4.7), romlebic kargad 
Seesabameba saqarTvelos agrohidrologiur raionebs da 
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azustebs niadagebis danestianebis pirobebs. sabolood 
SemuSavebuli saqarTvelos niadag-klimaturi daraionebis 
sqematuri ruka, romelic warmodgenilia nax. 3.6.1-ze. 

 
nax.3.6.1. saqarTvelos niadag-klimaturi daraioneba. 

aRniSvnebi ix.teqstSi 
 
 

amrigad, saqarTvelos teritoriaze gamoyofilia 12 
niadag-klimaturi raioni: metad Tbili niadagebi Zlieri 
gawylovanebiT(1), metad Tbili niadagebi zomieri 
gawylovanebiT(2), metad Tbili niadagebi susti 
gawylovanebiT(3), metad Tbili niadagebi kapilaruli 
datenianebiT(4), metad Tbili niadagebi gazafxulis 
sruli dasvelebiT(5), Tbili niadagebi susti 
gawylovanebiT(6), Tbili niadagebi kapilaruli 
datenianebiT(7), Tbili niadagebi gazafxulis sruli 
dasvelebiT(8), zomierad Tbili niadagebi susti 
gawylovanebiT(9), zomierad Tbili niadagebi kapilaruli 
datenianebiT(10), zomieri da civi niadagebi susti 
gawylovanebiT(11), zomieri da civi niadagebi kapilaruli 
datenianebiT(12). 
am raionebis klimatur daxasiaTebaze aq ar SevCerdebiT, 
is detalurad ganxilulia naSromSi(Elizbarashvili E.Sh., 
Chavchanidze Z.B., Elizbarashvili M. E., Maglakelidze R.V., Sulkhanishvili 
N.G., Elizbarashvili Sh. E. , 2006). 
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2. niadagis zedapiris temperaturis geoinformaciuli 
kartografireba. mTian pirobebSi atmosferuli naleqebis 
Cvens mier damuSavebuli geoinformaciuli 
kartografirebis meTodi universaluria da SeiZleba 
gamoyenebul iqnas nebismieri klimaturi elementis 
mimarT. nax.3.6.2-ze warmodgenilia niadagis zedapiris 
temperaturis geoinformaciuli rukis fragmenti. 
 warmodgenili ruka Sedgenilia yvela im procedurebis 
dacviT, rac SemuSavebuli iyo atmosferuli naleqebis 
kartografirebisaTvis. miRebuli ruka iTvaliswinebs 
reliefis morfometriis mTel sirTules da manamde 
arsebul rukebze gacilebiT zustia da saimedo. yovelive 
es moxerxda atmosferuli naleqebis modelirebis da 
geoinformaciuli kartografirebis meTodis safuZvelze. 
 

 
nax.3.6.2. niadagis zedapiris temperaturis 

geoinformaciuli rukis fragmenti. 
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