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uak 551.50.501.7  

k –  
Savi zRvis zedapiris temperaturis gansazRvra  mniSvnelovani samecni-

ero-teqnikuri problemaa. Savi zRvis zedapiris temperaturis gansazRvrisaT-

vis yvelaze efeqturi saSualebaa distanciuri zondireba dedamiwis xelovnu-

ri Tanamgzavrebis gamoyenebiT. dedamiwis zedapirTan yvelaze axlos myofi 

Tanamgzavri ramdenime aseuli kilometriTaa daSorebuli sadamkvirveblo 

obieqts. amdenad aucilebelia Tanamgzavridan miRebuli informaciis xarisxis 

kontroli. Savi zRvis zedapiris temperaturis Tanamgzavruli informaciis 

xarisxis Sefasebisa da xarisxis kontrolisaTvis Seqmnilia meTodologia, ro-

gorc piqselis aseve badur doneze. 

mniSvnelovania  zRvis zedapiris temperaturis Tanamgzavruli  monace-

mebis realurTan siaxlovis dadgena da amavdroulad  Savi zRvis mdgomareo-

bis operatiuli ricxviTi prognozirebis SesaZleblobebis Sefaseba zRvis 

zedapiris temperaturis dakvirvebis  monacemebis gamoyenebiT.   

Catarda ricxviTi eqsperimentebi m. nodias saxelobis geofizikis in-

stitutSi SemuSavebuli Savi zRvis dinamikis maTematikuri modelis gamoyene-

biT. operatiul praqtikaSi sayovelTaod miRebuli statistikuri maxasiaTeb-

lebis gamoyenebiT dadginda, rom:  

• Tanamgzavruli informaciis safuZvelze gansazRvruli Savi zRvis 

zedapiris temperaturuli monacemebis gamoyeneba modelur eqsperi-

mentebSi  mniSvnelovnad aumjobesebs Savi zRvis mdgomareobis 

prognozs. 

• naSromSi ganviTarebuli meTodologia efeqturia dasaxuli amoca-

nis gadasawyvetad _ Savi zRvis zedapiris realuri temperaturuli 

monacemebis gansazRvrisaTvis. 
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dis”(www.rustaveli.org.ge)  saxelmwifo samecniero grantis #GNSF/St08/5-432 `Ta-
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organizacia saqarTvelos teqnikuri universitetis hidrometeorologiis in-

stituti) da avtorebis mier bolo wlebSi Sesrulebul samecniero naSromebSi 

miRebuli Sedegebi. 
 
redaqtori:  ramaz WiTanava _ geografiis mecnierebaTa doqtori, garemos 
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mentis ufrosi, saqarTvelos mudmivi warmomadgeneli 

msoflio meteorologiur organizaciaSi  
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UDC 551.50.501.7    
K –  
              

Determination of the Sea surface temperature is an important scientific and technical problem. 
The most effective monitoring mean to determine the Black Sea surface temperature field turn 
out a remote sensing from satellites. The nearest satellites are at the distance of several hundred 
km from the Earth’s surface. As a result, the control of received information is necessary. In 
presented research the methodology of quality assessment and quality control (QA/ 
Determination of the Black Sea surface temperatures is an important scientific and technical 
problem. The most effective monitoring mean to determine the Black Sea surface temperature 
field is a remote sensing from satellites. The nearest QC) is elaborated on pixel and net levels.   
 
Determination of the approach of the Black Sea surface temperature data from the satellite 
monitoring to the real temperature values and the assessment of the numerical operational 
forecasting possibilities of the Black Sea conditions based on observational data of the Black 
Sea surface temperatures are very important. 
 
The special numerical experiments were carried out based on the marine basin scale model 
established in the Institute of Geophysics of Georgia. By means of the statistical characteristics 
adopted in operational practice there were determined: 
 

• Application of the Black Sea surface temperatures determined from the remote 
sensing in model experiments significantly  enhances the forecast of the Black Sea 
conditions; 

• The methodology developed in the present investigation is effective for solution of 
the problem – namely for determination of the Black Sea surface temperature real 
values.   

 
In the monography are presented results received in frames of governmental scientific grant 
№GNSF/St08/5-432  `Creation of the System of Implementation of Satellite Information for the 
Provision of the Safety of Marine Transportation and Ecology in Georgia~ of the Shota 
Rustaveli National Foundation (www.rustaveli.org.ge), as well as the scientific investigations of 
the authors for the last period.  
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УДК 551.50.501.7               
K -               
                                         

Определение температуры поверхности моря является важной научно-
технической проблемой. Наиболее эффективным средством для определения 
температуры поверхности моря оказалось дистанционное зондирование с исскуственных 
спутников Земли. Наиболее близко расположенный спутник находится на расстоянии 
нескольких сотен километров от земной поверхности. Поэтому, необходим  контроль 
полученных со спутников информации. В представленной работе разработана 
методология контроля качества и оценки качества спутниковых данных о температуре 
поверхности Чёрного моря, на пикселевом и сеточном уровнях.  

Важно определить близость спутниковой информации о температуре 
поверхности моря с реальными данными, а также оценить возможности оперативного 
численного прогноза  состояния Чёрного моря с использованием   спутниковых двнных.  

Проведены численные эксперименты с использованием математической модели 
динамики Чёрного моря, разработанной в институте геофизики им. М.З. Нодия. 
Используя общепринятые в оперативной практике статистические характеристики 
установлено, что: 

• применение спутниковой информации о температуре поверхности Чёрного  
моря в модельных экспериментах значительно улучшает прогноз о 
реальном состоянии Чёрного моря. 

• разработанная методология эффективна для решения поставленной задачи  – 
определения реальных данных температур поверхности Чёрного моря. 

В монографии представлены результаты, полученные  в рамках 
государственного научного гранта №GNSF/St08/5-432 национального научного фонда 
им. Шота Руставели (www.rustaveli.org.ge) `Создание системы применения спутниковой 
информации для обеспечения безопасности морских перевозок и экологии в Грузии~, а 
также в научных работах авторов за последние годы. 
 
РЕДАКТОР:         Доктор геогр. наук  Рамаз Читанава - начальник 

гидрометеорологического департамента    
национального агентства окружающей среде, 
постоянный представитель Грузии во Всемирной 
метеорологической организации.  
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redaqtoris  winasityvaoba 

 
ramdenime wlis win Tanamgzavruli informaciis mi-

Reba da gamoyeneba mxolod ganviTarebuli qveynebis-

Tvis iyo xelmisawvdomi. Tanamedrove teqnologiebi da-

interesebuli momxmareblebis farTo wres saSualebas 

aZlevs Tanamgzavruli informacia uSualod miiRos 

personalur kompiuterze da uaxlesi programuli saSu-

alebebis gamoyenebiT es monacemebi daamuSaos, Seqmnas 

eleqtronuli arqivi da, rogorc Sedegi, SesaZlebelia 

am mravalferovani monacemebis safuZvelze gadawyvitos 

sxvadasxva aqtualuri amocana. 

Tanamgzavruli informaciis miReba da gamoyeneba 

imdenadaa mniSvnelovani, ramdenadac xSirad mxolod am 

teqnologiuri saSualebebis safuZvelzea SesaZlebeli 

masStabur procesebze dakvirveba. distanciuri zondi-

reba saSualebas iZleva uzrunvelyofili iyos haerSi, 

xmeleTisa da okeanis zedapirebze mimdinare proceseb-

ze  dakvirveba, rasac Tavisi wvlili Seaqvs  bunebrivi, 

Tu anTropogenuli stiqiuri movlenebis riskis Semci-

rebaSi.  

saqarTveloSi hidrometeorologiis sferoSi dis-

tanciuri zondireba SemosazRvruli iyo mxolod Tanam-

gzavruli suraTebis gamoyenebiT, rogorc damxmare sa-

Sualeba atmosferoSi mimdinare procesebis winaswar-

metyvelebisaTvis. 

Tanamedrove meteorologiuri da garemoze dak-

virvebis Tanamgzavrebi sxvadasxva ricxviT monacems iZ-

levian dedamiwis  mdgomareobis maxasiaTebeli paramet-

rebis, maT Soris zRvis zedapiris temperaturis Sesaxeb. 

swored Savi zRvis zedapiris temperaturis gansazRvram 

distanciuri zondirebis safuZvelze xarisxis Sefasebi-

sa da xarisxis kontrolis procedurebis efeqturad Ca-

tarebiT, Seqmna SesaZlebloba  Catarebuliyo specialu-

ri ricxviTi eqsperimentebi g. nodias saxelobis geofi-
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zikis institutSi SemuSavebuli Savi zRvis dinamikis ma-

Tematikuri modelis gamoyenebiT. miRebuli Sedegebi sa-

Sualebas iZleva momavalSi  realurad gadawydes zRvis 

mdgomareobis operatiuli prognozirebis  sxvadasxva 

amocana. yovelive zemoTaRniSnuli saSualebas iZleva 

saqarTveloSi Seiqmnas maRalteqnologiuri xazebi.  

Cveni uwyeba oficialuradaa pasuxismgebeli gare-

moze dakvirvebasa da prognozirebaze da gaaCnia winam-

debare kvlevis praqtikuli realizaciisaTvis saWiro 

Tanamedrove infrastruqtura, aRniSnuli kvlevis  gag-

rZelebis SemTxvevaSi SesaZlebelia dainergos zRvaze 

modelirebis da mosalodneli stiqiuri movlenebis ad-

reuli gafrTxilebis teqnologiuri sistema.  

mniSvnelovania, rom am tipis kvlevis Sedegebi pir-

velad gamoicema saqarTveloSi da naSromi saintereso 

iqneba, rogorc specialistebisaTvis, aseve momxmare-

belTa farTo wrisaTvis. 

 

ramaz WiTanava  

geografiis mecnierebaTa doqtori, 

garemos erovnuli saagentos hidrometeo-

rologiis depertamentis ufrosi, saqarTve-

los mudmivi warmomadgeneli msoflio mete-

orologiur organizaciaSi. 
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Sesavali 

 

okeanisa da zRvis zedapiris temperaturis (zzt) 

monacemebis gansazRvra rTuli samecniero-teqnikuri 

problemaa, romlis gadaWra aucilebelia sxvadasxva 

mniSvnelovani gamoyenebiTi sakiTxis gadasawyvetad, rom-

lebic exeba: amindis prognozs, zRvis mdgomareobis di-

agnozs da misi evoluciis prognozs, zRvaze transpor-

tirebis usafrTxoebas, daWuWyianebis kerebis gadatanis 

prognozs, klimatis Tanamedrove cvlilebas, zRvaSi 

sxvadasxva infeqciuri daavadebebis gamomwvevi baqterie-

bis migracias, TevzWeras da sxv.  

okeanisa da zRvis zzt-is gansazRvra rTulia, rad-

gan wylis zedapiri ganapirobebs, rom masze sadamkvir-

veblo sadgurebis ganlageba ise, rogorc es xdeba xme-

leTze  SeuZlebelia. iseTi sadamkvirveblo saSualebebi, 

rogoricaa: zRvispira sadamkvirveblo sadgurebi, plat-

formebi, calkeuli gemebi, stacionaruli da modreife 

tivtivebi dasmul amocanas srulad ver pasuxoben, rad-

ganac maT mier mocemul zzt-is monacemebs mniSvnelova-

ni sivrciTi wyveta aqvT.  amis gamo am sadamkvirveblo 

infrastruqturis arsebobis SemTxvevaSic, drois calke-

ul momentebSi maTi saSualebiT zzt-is reprezentatuli 

velis mocema SeuZlebelia.  

zzt-is velis aRsadgenad  sakmarisi sivrciTi da 

droiTi garCevadobis dakvirvebis monacemebis miReba Se-

saZlebelia mxolod distanciuri zondirebis safuZvel-

ze dedamiwis xelovnuri Tanamgzavrebis gamoyenebiT. mo-

nografiaSi kompleqsuradaa ganxiluli Tanamgzavrebi, 

maTze ganlagebuli radiometrebis tipebi da maxasiaTeb-

lebi. dadgenilia is Tanamgzavrebi da radiometrebi, 

romelTa gamoyeneba aRniSnuli   amocanis gadasawyvetad 

yvelaze efeqturia.   
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ganxilulia Tanamgzavruli informaciis miRebis 

SesaZleblobebi da Camoyalibebulia zzt-is gansazRvris 

meTodologia.  

Tanamgzavrebis dedamiwis zedapiridan sakmaod di-

di daSorebis gamo, zzt-is Tanamgzavruli informacia 

saWiroebs garkveul Sesworebebs da Sesabamisi cdomile-

bebis dadgenas da gamoricxvas. Tanamgzavrul monacemTa 

xarisxis Sefasebisa da xarisxis kontrolis (xS/xk) pro-

cedurebis  gansaxorcieleblad gamoyenebulia: 

• sxvadasxva zogadi maxasiaTeblebi;  

• piqselis doneze _ sazRvao meteorologiuri 

sadgurebi; 

• badur doneze _ drifterebi (modreife tivtive-

bi).  

drifterebis efeqturoba Tanamgzavrul monacemTa 

xS/xk procedurebis gansaxorcieleblad ganpirobebu-

lia drifterebis monacemTa didi sizustiTa da simrav-

liT sxva sadamkvirveblo saSualebebTan SedarebiT.  

mocemul kvlevaSi didi yuradReba daeTmo mona-

cemTa bazebis Seqmnas. aRniSnuli exeba, rogorc Tanam-

gzavrul monacemTa bazas, agreTve Tanamgzavruli mona-

cemebis kontrolisaTvis saWiro sazRvao  meteorolo-

giuri sadgurebis da drifterebis monacemebs.   

Tanamgzavruli monacemebis safuZvelze gansaz-

Rvruli Savi zRvis zzt-is mniSvnelobebis sizustis Se-

faseba mniSvnelovani sakiTxia. amisaTvis am monacemebis 

gamoyenebiT Catarda ricxviTi eqsperimentebi, romelTa 

safuZvelzec gamoiTvala Savi zRvis hidrofizikuri ve-

lebis prognozebi.  

gamoTvlili prognozirebuli temperaturuli ve-

lebis realurTan miaxloebis xarisxis Sefasebis mizniT 

isini Sedarda imave dRis Sesabamis zRvis zedapiris rea-

lur temperaturul velebs, romlebic miRebulia Ta-

namgzavruli dakvirvebebis Sedegad. amavdroulad Se-
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fasda am monacemebis gamoyenebis efeqturoba Sesabamis 

klimatur monacemebTan SedarebiT.  

      Catarebuli ricxviTi eqsperimentebiT dadginda: 

• Tanamgzavruli monacemebis safuZvelze gansaz-

Rvruli Savi zRvis zzt-is  gamoyeneba klimaturi 

monacemebis nacvlad, mkveTrad cvlis zRvis ze-

dapiris temperaturis prognozirebul mniSvne-

lobebs da gansxvavdeba klimaturi monacemebisa-

gan;  

• miRebuli Sedegebis raodenobrivi Sefaseba, ope-

ratiul praqtikaSi sayovelTaod miRebuli saSua-

lo kvadratebis meTodologiis safuZvelze met-

yvelebs, rom modelur eqsperimentebSi Tanam-

gzavruli informaciis safuZvelze gansazRvru-

li Savi zRvis zzt-is  monacemebis gamoyeneba 

klimaturi monacemebis nacvlad mniSvnelovnad 

aumjobesebs Savi zRvis  mdgomareobis prognozs; 

• naSromSi ganviTarebuli meTodologia efeqturia 

dasaxuli amocanis gadasawyvetad _ Savi zRvis 

zzt-is realuri monacemebis gansazRvrisaTvis. 

miRebuli Sedegebis safuZvelze SesaZlebelia Savi 

zRvis mdgomareobis operatiuli ricxviTi prognozire-

bis Tanamedrove teqnologiuri xazis Seqmna, rac sxva-

dasxva amocanis, maT Soris Sav zRvaze gadazidvebis 

usafrTxoebis, gadawyvetis efeqturi saSualebaa. 
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Tavi 1. problemis Tanamedrove  
mdgomareobis mimoxilva 

 

§ 1.1 zRvebze gadazidvebis usafrTxoebis 

teqnologiuri  sistemis Seqmnis SesaZleblobebi 

 

zRvebze gadazidvebis usafrTxoebis uzrunvelsa-

yofad amindis prognozis samsaxuris Seqmna ukavSirdeba 

erT arcTu farTod cnobil faqts. yirimis omis dros  

Sav zRvaSi 1854 wlis 14 Tebervals gamarTuli bataliis 

dros, roca ruseTi ibrZoda mokavSireebis (inglisi, 

safrangeTi, TurqeTi) gaerTianebuli eskadris winaaR-

mdeg, ruseTis floti marcxisgan ixsna sastikma qariS-

xalma, romelmac TiTqmis mTlianad gaanadgura mokavSi-

reebis floti. swored am faqtis Semdgom gamoica in-

glisis saadmiralo uwyebis brZaneba amindis prognoze-

bis ganviTarebis Sesaxeb [http://www.ref.by/refs/97/40560/1.html], 
ramac dasabami misca amindis samsaxurebis Seqmnas da 

qveynebs Soris hidrometeorologiuri informaciis 

gacvlas, rac aucilebeli pirobaa amindis winaswarmet-

yvelebisaTvis. maSasadame, zRvaze usafrTxo gadaadgi-

lebis problemam dasabami misca amindis samsaxurebis 

Seqmnas da amindis prognozebis ganviTarebas.  

sainteresoa, rom daaxloebiT 30 wlis win,  globa-

luri atmosferuli kvlevis saerTaSoriso programis 

farglebSi [1], romlis bunebrivi prioriteti mdgomare-

obda atmosferuli kvlevebis ganviTarebaSi, dadginda 

okeaneebis da zRvebis zedapiris temperaturis didi 

roli amindis ricxviTi prognozebis ganviTarebaSi. aR-

saniSnavia, rom am proeqtis da globaluri meteorolo-

giuri eqsperimentis farglebSi [2]  daproeqtda okea-

nografiuli dakvirvebebis globaluri sistema, rome-

lic dakvirvebas awarmoebs okeaneebsa da zRvebSi.  

globaluri okeanografiuli  sadamkvirveblo sis-

tema (Global Ocean Observing System {laTinuri akronimi _ 
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GOOS}) faqtiurad ucvleli saxiT gamoiyeneba amJamad, 

Tumca misi SesaZleblobebi, miznebi da miRebuli pro-

duqti mniSvnelovnad gaizarda. unda aRiniSnos, rom Ti-

Toeul zRvas Tavisi okeanografiuli  sadamkvirveblo 

sistema gaaCnia. mTlianobaSi globaluri okeanografiu-

li  sadamkvirveblo sistema aris Semadgeneli nawili 

sistemebis, romlebic Seadgenen dedamiwis  globaluri 

dakvirvebis  sistemas (The Global Earth Observational System 
of Systems {laTinuri akronimi _ GEOSS }). 

okeanografiuli dakvirvebebis globaluri sistema 

aerTianebs: dedamiwis xelovnur Tanamgzavrebs, stacio-

narul da modreife tivtivebs, sazRvao meteorologi-

ur sadgurebs, samecniero-kvleviTi gemebis eqspedici-

ebs, e.w. nebayoflobiT gemebs.  

yovelive zemoTaRwerilma gaaCina SesaZlebloba, 

amindis warmatebuli winaswarmetyvelebis garda, gamog-

veTvala sazRvao prognozebi realur droSi, rac uz-

runvelyofs zRvis dinebebis dadgenas, rasac Tavis 

mxriv didi mniSvneloba aqvs zRvebze da okeaneebze ga-

dazidvebis usafrTxoebis gazrdisaTvis. am saqmianobaSi 

kardinaluri cvlilebebi Seitana ricxviTi saz-

Rvao/okeanis modelebis safuZvelze zRvis operatiuli 

prognozebis gamoTvlam [3-5]. es mniSvnelovani wingadad-

gmuli nabijia zRvis da okeanis mdgomareobis maxasiaTe-

beli sidideebis (zRvis/okeanis donis cvlileba, mari-

lianoba, anTropogenuli dabinZurebis Sedegebi da sxv.)  

prognozirebis gaumjobesebisaTvis. aman gazarda zRveb-

sa da okeaneebze gadazidvebis usafrTxoeba. ricxviTi 

meTodebiT prognozireba efeqturi saSualebaa warmate-

buli adreuli gafrTxilebis sistemis SeqmnisaTvis, rac 

Tavis mxriv  mniSvnelovan rols TamaSobs zRvebze da 

okeaneebze ganviTarebuli bunebrivi stiqiuri movlene-

bis riskebis  SemcirebaSi. amavdroulad, zRvebsa da 

okeaneebSi sxvadasxva ekologiuri avariebis SemTxvevaSi, 

realuria anTropogenuli zemoqmedebis Sedegebis mniS-

vnelovani Semcireba. 
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zRvebze gadazidvebis usafrTxoebisaTvis da bu-

nebrivi katastrofuli movlenebis zemoqmedebis aRkve-

Tis da/an Serbilebis sistemis Sesaqmnelad  garkveuli 

komponentebia saWiro, rogoricaa: 

1. zRvis dinamikis operatiuli ricxviTi modele-

bi; 

2. amindis prognozis operatiuli ricxviTi    mo-

delebi; 

3. zRvis da atmosferos sawyisi velebi da sasaz-

Rvro pirobebi, maT  Soris zzt-is velis mona-

cemebi; 

4. aucilebeli infrastruqtura. 

Savi zRva msoflios erT-erTi mniSvnelovani 

zRvaa. igi mowyvetilia okeanes, Tumca xmelTaSua zRvis 

da bosforis srutis meSveobiT susti wylis gacvla ga-

aCnia masTan. dReisaTvis Savi zRva da mimdebare regioni 

evrokavSiris prioritetia. Savi zRva warmoadgens sa-

qarTvelos da evrokavSiris arawevri Savi zRvis qveyne-

bis sazRvars evrokavSirTan, rac evrokavSiris samezob-

lo iniciativis safuZvelia. evrokavSiris samezoblo 

iniciativis prioritetia TanamSromloba evrokavSiris 

arawevr qveynebTan mecnierebaSi da Savi zRvis proble-

matikis irgvliv. msoflioSi evropa  wamyvania zRvebze 

monitoringis, prognozirebisa da samecniero kvlevebis 

ganviTarebiT.  

zRvebze evropuli samecniero kvlevebis upirate-

soba ganpirobebulia mniSvnelovani investiciebiT evro-

komisiis sxvadasxva CarCo programebis (FP5, FP6, FP7)  
proeqtebSi. Catarebuli sazRvao kvlevebiT Seiqmna Ta-

namedrove meTodologiuri da teqnologiuri baza, ro-

melic gaxda safuZveli evrodireqtivisa sazRvao sfe-

roSi.  

evrokomisiis mier mxardaWerili zRvis proeqtebi 

Sz-is regionis qveynebisaTvis anviTareben saerTaSoriso 

TanamSromlobas da xels uwyoben Tanamedrove evropu-

li samecniero miRwevebis gaziarebas.  
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evrokavSiris mier mxardaWerili proeqtebia:  

1. evrokomisiis mexuTe CarCo programis proeqti 

,,Sav zRvaze prognozirebis gaumjobesebisa da 

monitoringis RonisZiebebis mxardamWeri prog-

rama“ (proeqtis laTinuri akronimi _ ARENA); 

2. evrokomisiis meeqvse CarCo programis proeqti 

,,Savi zRvis regionSi usafrTxo ganviTarebis 

mxardamWeri programa okeanografiuli samsaxu-

rebis operatiul statusTan mimarTebaSi“ (pro-

eqtis laTinuri akronimi _ ASCABOS);   

3. evrokomisiis meeqvse CarCo programis proeqti 

,,Savi zRvis samecniero qseli“ (proeqtis laTi-

nuri akronimi _ BS SCENE);  

4. evrokomisiis meSvide CarCo programis proeqti 

,,Savi zRvis ganaxlebuli samecniero qseli“ 

(proeqtis laTinuri akronimi _ UBSS) da sxva. 

evrokomisiis mexuTe CarCo programis proeqts 

ARENA-s mxari daeWira, rogorc Savi zRvis globaluri 

okeanografiuli  sadamkvirveblo sistemis (laTinuri 

akronimi _ BS GOOS) pilotur proeqts okeanografiuli 

operatiuli samsaxurebis ganviTarebis xelSewyobisTvis 

Savi zRvis regionSi. proeqtSi Sefasda da ganxilul iq-

na: arsebuli dakvirvebis sistemebis SesaZleblobebi, ga-

moyenebuli ricxviTi modelebi, monacemTa saimedooba. 

aRsaniSnavia, rom ARENA-s farglebSi Catarda ricxviTi 

eqsperimenti Savi zRvis auzis qveynebSi (rumineTi, uk-

raina, saqarTvelo, TurqeTi da bulgareTi) zRvis maTe-

matikuri modelebis saimedoobis Sesafaseblad. eqsperi-

mentma gamoavlina  aRniSnuli regionis ramdenime maTe-

matikuri modelis [3-5],  maT Soris m. nodias geofizikis 

institutSi Seqmnili Savi zRvis modelis [5] efeqturo-

ba sazRvao prognozebis gamoTvlisTvis. 

aRniSnulma eqsperimentma Savi zRvis calkeul 

qveynebSi gamoavlina susti wertilebi, kerZod: 

• Savi zRvis zzt-is monacemebis miRebis minimalu-
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ri SesaZleblobebi; 

• prognozis teqnologiur xazSi amindis progno-

zis operatiuli ricxviTi modelebis ararseboba 

zRvis dinamikis operatiuli ricxviTi modeleb-

Tan erTad, anu sxva sityvebiT, aseTi teqnologi-

uri ciklis ararseboba zRvis dinamikis ricxviTi 

modelebis operatiuli gaTvlebisaTvis. 

zRvis dinamikis modelis gamosayeneblad progno-

zisaTvis mniSvnelovania zzt-is codna regularuli ba-

dis kvanZebSi, Tumca aseTi monacemebis ar arsebobis ga-

mo maT magivrad gamoiyeneba siTbos nakadis Sesaxeb in-

formacia.  

ASCABOS-is proeqtSi sxva sakiTxebTan erTad Ses-

wavlil iqna partniorebs Soris komunikaciis arsebuli 

mdgomareoba. dakvirvebis sistemebi da masTan mWidro 

kavSirSi myofi prognozirebis sistemebi saWiroeben in-

formaciis mopovebas da sxvadasxva monacemebis gacvlas. 

arsebuli sakomunikacio saSualebebi am problemas ver 

agvareben mcire simZlavrisa da siCqaris gamo. aRsaniS-

navia, rom am kuTxiT mniSvnelovani cvlilebebi ganxor-

cielda saqarTveloSi, sadac mTavrobis mxardaWeriT  

ZviradRirebuli Tanamedrove telesakomunikacio sis-

tema prognozis produqtebis vizualizaciis saSualebe-

bis CaTvliT SeZenili iqna safrangeTSi.         

SCENE-s proeqtSi sxvadasxva saerTaSoriso da 

erovnuli  iniciativis safuZvelze Segrovda  da siste-

matizirebulia Savi zRvis metamonacemebi, istoriuli 

da mimdinare monacemebi, romlebic xelmisawvdomia Ta-

namonawile institutebisaTvis. arsebuli monacemebis da 

metamonacemebis ganaxleba mniSvnelovania mecnierebs, 

menejerebs da sxva momxmareblebs Soris informaciis 

gacvlis uzrunvelyofisaTvis da gaumjobesebisaTvis. 

SemoTavazebulia Savi zRvis operatiuli informaciuli 

sistema, romelic ganaxlebadia da internetis saSuale-

biTaa xelmisawvdomi. 

zemoTTqmulis SejamebiT SeiZleba, davaskvnaT, rom 
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Sav zRvaze gadazidvebis usafrTxoebisaTvis zRvebze 

ganviTarebuli bunebrivi stiqiuri movlenebis da gare-

moze anTropogenuli zemoqmedebis Sedegebis aRkveTis 

da/an Serbilebis sistemis Sesaqmnelad saWiro pirveli 

komponenti saqarTveloSi kvleviT doneze mogvarebulia.  

meore komponentis Sesaxeb. es sakiTxi iTvaliswinebs 

amindis operatiul prognozirebas ricxviTi meTodebiT. 

unda aRiniSnos, rom msoflio bankis xelSewyobiT, saqar-

TveloSi garemos dacvis saministros s.s.i.p. ,,garemos 

erovnul saagento“-Si, dainerga maRali donis amerikuli 

da germanuli modelebi SemosazRvruli teritoriisaT-

vis. am modelebis operatiuli funqcionirebis safuZ-

velze moicema is meteorologiuri velebi, romlebic  

Savi zRvis prognozis dasaTvleladaa saWiro. 

saqarTveloSi mesame komponentis (zRvis da atmos-

feros sawyisi velebi da sasazRvro pirobebi, maT Soris 

zzt-is velis monacemebi)  gansazRvris  sruli teqnolo-

giuri xazis Sesaqmnelad didi Zalisxmevaa gaweuli. ker-

Zod atmosferos sawyisi velebi da sasazRvro pirobebi 

moicema zemoTaRniSnuli modelebiT SemosazRvruli te-

ritoriisaTvis. Savi zRvis sawyisi velebi da sasazRvro 

pirobebis mocemis problema dawvrilebiTaa ganxiluli 

mexuTe TavSi, xolo zzt-is velis gansazRvrisaTvis far-

To kvlevebi Catarda winamdebare naSromSi. 

zzt-is velis gansazRvris problema ver gadaiWre-

ba mxolod zRvis napirze an zRvaze mdebare sadamkvir-

veblo sadgurebis da stacionaruli da modreife tiv-

tivebis saSualebiT, radganac am sadamkvirveblo saSua-

lebebis mier mocemuli monacemebis safuZvelze SeuZle-

belia zRvis zedapiris temperaturuli velis aRdgena 

Savi zRvis auzSi an mis calkeul nawilSi.  

literaturuli wyaroebis [6-12] analizma gamoav-

lina, rom Savi zRvis zzt-is realuri monacemebis mosa-

poveblad yvelaze efeqturia Tanamgzavruli informa-

ciis gamoyeneba, romelic saSualebas iZleva realur 

droSi gamoviTvaloT zzt-is mniSvnelobebi. imisaTvis, 
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rom zzt-is veli mocemuli iyos mTlianad Sav zRvaze an 

mis nawilSi saWiroa misi mocema sxvadasxva saxiT (daw-

vrilebiT ix. Semdegi Tavi): 

1. zzt-is velis mocema suraTebis saxiT sxvadas-

xva formatSi; 

2. zzt-is velis mocema ricxviTi monacemebis   sa-

xiT garkveuli  badis  kvanZebSi. 

sxva sakiTxia, rom mxolod yvela sadamkvirveblo 

saSualebis gamoyenebiTaa SesaZlebeli zzt-is realuri 

sando monacemebis mopoveba.  

    zRvaze transportirebis usafrTxoebis sistemis Se-

saqmnelad saWiro meoTxe komponentis Sesaqmnelad didi 

Zalisxmeva gaswia: saqarTvelos mTavrobam, msoflio me-

teorologiuri organizaciam (WMO), gaeros ganviTare-

bis programam (UNDP), msoflio bankma (WB) da evrokav-

Siris meteorologiuri Tanamgzavrebis organizaciam 

(European Meteorological Satellites Organization {laTinuri ak-

ronimi _ EUMETSAT}) [http://www.eumetsat.inth/]. maTi dax-

marebiT saqarTvelos ZiriTadad aqvs Tanamedrove in-

frastruqtura, saxeldobr:   

a. Tanamedrove telesakomunikacio sistema    prog-

nozis produqtebis vizualizaciis   saSualebe-

bis CaTvliT; 

b.  didi warmadobis samuSao adgilebi; 

g.  Tanamgzavruli informaciis mimRebi sistema.  

 

am ukanasknelis Sesaxeb odnav dawvrilebiT. zzt-is 

operatiuli gansazRvrisaTvis saWiro Tanamgzavruli 

informaciis mimRebi sistema saqarTveloSi dainerga 

2011 wlis dasawyisSi. amisaTvis fasdaudebeli Zalisxme-

va gaswia EUMETSAT-ma. aRniSnuli sistema iyenebs 

EUMETSAT-is mravalfunqcionalur satelekomunikacio  

SesaZleblobebs  garemos Sesaxeb monacemebis gavrcele-

bisaTvis, romelic dafuZnebulia Tanamedrove standar-

tis cifrul video-radio teqnologiebze (ix. nax. 1.1.1). 
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saqarTveloSi am sistemis gamoyeneba sxvadasxva saxis da 

formatis informaciis miRebis SesaZleblobas iZleva. 

miRebuli informaciis farTo speqtridan mxolod Ta-

namgzavruli suraTebis gamoyeneba mniSvnelovnad aRa-

ribebs sistemis gamoyenebis areals. saWiroa am informa-

ciasTan erTad im ricxviTi monacemebis damuSaveba da 

sxvadasxva teqnologiur xazebSi CarTva, risi didi moT-

xovnilebaa saqarTveloSi, gansakuTrebiT Savi zRvis 

mdgomareobis operatiuli ricxviTi prognozirebisa da 

Sav zRvaze ganviTarebuli stiqiuri movlenebis adreu-

li gafrTxilebisaTvis.   

amdenad am kvlevam winaswar moamzada bazisi Tanam-

gzavruli mimRebi sistemis farTo SesaZleblobebis 

efeqturad gamoyenebisaTvis.  

 

 

nax. 1.1.1. EUMETSAT-is garemos Sesaxeb monacemebis                  
gavrcelebis mravalfunqcionaluri satelekomunikacio  

sistema.  
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§ 1.2. distanciuri monitoringi da misi SesaZleblobebi 

 

winamdebare kvlevis ZiriTadi mizania Savi zRvis 

zzt-is  gansazRvra. es rTuli problemaa, radgan qvefe-

nili zedapiri, kerZod wylis ganfenili masa _ zRva ga-

napirobebs, rom masze sadamkvirveblo sadgurebis gan-

lageba, rogorc es xdeba xmeleTze meteorologiuri 

sadgurebis SemTxvevaSi, SeuZlebelia. iseTi sadamkvir-

veblo saSualebebi, rogoricaa: zRvispira sadamkvirveb-

lo sadgurebi, platformebi, calkeuli gemebi, stacio-

naruli tivtivebi da drifterebi dasmul amocanas sru-

lad ver pasuxoben, radganac maT mier mocemul zzt-is 

monacemebs mniSvnelovani sivrciTi wyveta aqvT da ami-

tom drois calkeul momentebSi maTi saSualebiT zzt-

is reprezentatuli velis mocema SeuZlebelia.  

am mizniT, yvelaze perspeqtiulia Tanamgzavruli 

monacemebis gamoyeneba [6-12]. 

msoflio meteorologiuri organizaciis samoqme-

do gegmis Tanaxmad, maTi wevri erovnuli hidrometeo-

rologiuri samsaxurebis operatiul saqmianobaSi da sa-

mecniero-kvleviT samuSaoebSi, dedamiwis xelovnuri 

Tanamgzavrebidan miRebuli informaciis gamoyenebas 

sul ufro mzardi mniSvneloba eniWeba. es ganpirobebu-

lia Semdegi faqtorebiT: 

• Tanamgzavrebi saSualebas iZlevian miviRoT in-

formacia hidrometeorologiuri dakvirvebe-

biT gauSuqebuli regionebidan (okeaneebi da 

xmeleTis Znelad misadgomi adgilebi); 

• swrafi ganviTarebis gamo TviT dedamiwaze sul 

ufro naklebi adgili rCeba monitoringis sa-

warmoeblad gansakuTrebiT yvelaze reprezen-

tatul adgilebSi; 

• Tanamgzavruli informacia gansakuTrebiT mi-

zanSewonilia stiqiuri movlenebis da katas-

trofebis swrafi identificirebisTvis, rac 



 22 

uzrunvelyofs potenciuri saSiSroebis adre-

ul Setyobinebas da Serbilebis RonisZiebebis 

droul gatarebas.  

dedamiwaze dakvirvebis Tanamgzavruli sistema ori 

saxisaa: polarul-orbituli da geostacionaruli. 

polarul-orbituli Tanamgzavrebi uzrunvelyo-

fen regularuli da globaluri masStabis informaciis 

miRebas. polarul-orbituli Tanamgzavrebi gadmosce-

men informacias orbitaze moZraobis procesSi, xilva-

dobis aredan. garkveul siZneleebs qmnis am informaci-

is meteorologiuri sadgurebidan miRebul monacemeb-

Tan asinqronuloba, Tumca es problema daZleulia spe-

cialuri oTxganzomilebiani analizis ganviTarebiT. po-

larul-orbituli Tanamgzavrebi, rogorc wesi, dabal, 

ramdenime aseuli kilometri simaRlis orbitebze moZ-

raoben da sxvadasxva periodulobiT  (dReSi ramdenime 

gazomvidan, ramdenime dReSi erT gazomvamde) iZlevian 

monacemebs.  

maTgan gansxvavebiT, geostacionaruli Tanamgzav-

rebidan informaciis miReba nebismier drosaa SesaZle-

beli. geostacionaruli Tanamgzavrebi moZraoben ekva-

torul orbitaze 36000 km simaRleze, dedamiwis brun-

vis siCqariT, anu praqtikulad “Camokidebulni” arian 

mocemul wertilze da uzrunvelyofen dakvirvebebs 

Crd. ganedis 70°-dan samxr. ganedis 70°-mde.  

aRsaniSnavia, rom geostacionaruli Tanamgzavrebis 

informaciasTan SedarebiT polarul-orbituli Tanam-

gzavrebis monacemebi gacilebiT maRali sivrculi gar-

CevadobiT xasiaTdebian. 

miuxedavad imisa, rom arc erTi arsebuli Tanam-

gzavri da maTze ganlagebuli radiometri (sensori) 

uSualod monitoringis sawarmoeblad ar Seqmnila, 

eleqtromagnituri skalis sxvadasxva, xilul (VIS), ax-

lo infrawiTel (NIR), infrawiTel (IR), mokletalRovan 

infrawiTel (SWIR), Termul infrawiTel (TIR) da mikro-
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talRovan (SAR) diapazonebSi miRebuli monacemebi aR-

moCnda metad mniSvnelovani da gamoyenebis mxriv farTo 

SesaZleblobebis. 

TiToeul sensors dedamiwis zedapiris, okeanisa  

da sanapiro wylebis Sesaxeb gansxvavebuli xasiaTis uni-

kaluri informaciis mopoveba SeuZlia. grZeltalRova-

ni, infrawiTeli diapazonis monacemebi zRvis zedapiris 

temperaturis gansazRvrisaTvis, Rrublebis deteqtire-

bisaTvis da xanZris kerebis dasadgenad gamoiyeneba; Se-

darebiT mokletalRovani diapazonis infrawiTeli speq-

tris monacemebi wyaldidobis Sesaswavlad aris gamosa-

degi. mikrotalRuri sensorebiT ki qvefenili zedapi-

ris (niadagi, Tovli) tenianobas akvirdebian. 

saSualo da maRali garCevadobis sensorebis sxva-

dasxva kombinaciiT SesaZlebelia dedamiwis zedapiris 

vrcel ubnebze dakvirveba, ama Tu im saintereso obieq-

tis gamoyofa da misi ufro detalurad Seswavla. 

dedamiwaze dakvirvebis distanciuri zondirebis 

sxvadasxva qveynis Tanamgzavruli sistemebis da senso-

rebis maxasiaTeblebi qvemoTmoyvanil cxrilSia warmod-

genili. 
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cxrili 1.2.1 

distanciuri zondirebis zogierTi Tanamgzavrisa da maTi 

sensorebis maxasiaTeblebi* 
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15 km 
0.5 km  
(VIS) 
1.09 km 
(IR) 
17.4 km 

2240 
 
 
2240 
2940 
 
2253 
 
2240 

TERRA aSS 16 
dRe  

MODIS   
 
 
ASTER  

VNIR, SWIR, TIR 36 sxva-
dasxva arxi 

 
VNIR, SWIR, TIR  14  sxva-
dasxva arxi 

250 m, 
500 m, 
1000 m  
15 m, 30 
m, 90 m 

60 
 
 
2330 

LANDSAT aSS 16 
dRe 

TM/ETM 
 
 
 
MSS 
 
MTB 
PAN 

0.45-0.52, 0.52-0.60, 0.63-
0.69 
0.76-0.90, 1.55-1.75, 2.08-
2.35 
0.5-0.6, 0.6-0.7, 0.7-0.8, 0.8-
1.1, 10.4-12.6  
10.4-12.5 
0.5-0.9 

30 m 
 
 
 
79 m 
 
60 m 
15 m 

185 
 
 
 
185 

SPOT safr. 26 
dRe  

HRVIR(1) 
 
HRVIR(2) 
VMI 

0.50-0.59, 0.61-0.68, 0.79-
0.89, 1.58-1.75 
0.61-0.68 
0.43-0.47, 0.50-0.59, 0.61-
0.68,  0.79-0.89, 1.58-1.75 

20 m 
 
10 m 
1000 m 

60 
 
60 
2000 

RADARSAT   kana-

da  

24 
dRe  

SAR  5.3 GHz (C-Band) სtan-
dar-
tული  

28 x 25 m 
maRali 
10x9 m 

100 
 
 
 
 
45 
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AMI – (Active Microwave Instrumentation) – aqtiuri mik-

rotalRovani xelsawyoebi 
SAR 
Image 
SAR Wave 
Scatter-
ometer 
Radar 
Altimeter 

5.3 GHz (C-Band) 
 
5.3 GHz (C-Band) 
5.3 GHz (C-Band) 
 
13.5 GHz (KU-Band) 

<30 m 
 
<30 m 
50 km 
 
10 sm 
sizus-

tiT 

80-
100 
5 
500 

ATSR-M (Along Track Scanning Radiometer with Microwave 
Sounder) _ skanirebadi radiometri mikrotalRovani 

zondiT 

ERS evro-

pa 
35 
dRe 

Infrared 
Radio-
meter 
Micro- 
wave 
sounder 
Gome 
 
 
 
AATSR 

1.6, 3.7, 11, 12 
 
 
23.5 (GHz) 
 
 
(1) 0.24-0.295 (512 bands), 
(2) 0.29-0.405 (1024 bands) 
(3) 0.40-0.605 (1024 bands), 
(4) 0.59-0.79 (512 bands) 
0.65, 0.85, 1.27, 1.6, 3.7, 
11.0, 12.0 

1 km x 1 km 
 
 
22 km 
 
 
40 x 2 km 
 
40 x 320 km 
 
0.5 km 

500 
 
 
500 
 
 
960 
 
 
 
500 

MOS iapo-

nia 
17 
dRe 

MESSR 
 
VTIR (1) 
VTIR (2) 
MSR (1) 
MSR (2) 

0.51-0.59, 0.61-0.69, 0.72-
0.80, 0.80-1.1 
0.5-0.7, 6.0-7.0 
10.5-11.5, 11.5-12.5 
23.8GHz 
31.1GHz 

50 m 
 
0.9 km 
2.7 km 
32 km 
23 km 

100 
 
1500 
1500 
317 
317 

JERS 
 
 
 
 
IRS 
 
 
 
IKONOS 
 
 
 
QuickBird 

iaponia 
 
 
 

 

indoeTi 
 
 
 

aSS 
 
 
 

aSS 

44 dRe 
 
 
 
 

24 dRe 
 

5 dRe 
5 dRe 

2.9 dRe

1.5 dRe

 
 

3.5 dRe

 

SAR 
OPS 
VNIR 
 
SWIR 
LISS-III 
VNIR 
SWIR 
PAN 
WiFS 
PAN 
VNIR 
 
PAN 
MULTIS-
PECTRAL 

1275 MHz (L-Band) 
1) 0.52-0.60, 
(2) 0.63-0.69, (3) 0.76-0.86 
(4) 1.60-1.71 (5) 2.01-2.12 
6) 2.13-2.25 ,  (7) 2.27-2.40 
0.52-0.59 
0.62-0.68, 0.77-0.86 
1.55-1.70 
0.50-0.75, 0.62-0.68 
0.77-0.86 
0.45 - 0.90 
0.45 - 0.52, 0.52 – 0.60 
0.63 - 0.69, 0.76 - 0.90 
0.45 - 0.90 
0.45 – 0.52, 0.52 – 0.60, 
0.63 – 0.69, 0.76 – 0.90 

18 m x 18 m 
18 m x 24 m 
 
 

 

23m 

 
70.5 

5.8 m 

188 m 

1 m 

4 m 

 

61 sm 

2.44 m 

75 
 
 
 
 
142 
 
148 

70 

774 

11  

 

 

16.5  
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*AATSR (Advanced 
Along Track Scanning 
Radiometer ) –  gaum-

jobesebuli maskani-
rebeli radiometri 

mikrotalRovani 

zondiT. 

 Scanning Radiometer –
maskanirebeli  ra-

diometri. 
AMSU-(Advanced 
Microwave Sounding 
Unit-A) – gaumjobe-

sebuli mikrotal-

Rovani zondirebis 

moduli A. 
AMSU-B (Advanced 
Microwave Sounding 
Unit-B) – gaumjobe-

sebuli mikrotal-

Rovani zondirebis 

moduli B. 
ASTER (Advanced 
Spaceborne Thermal 
Emission and Reflection 
Radiometer)  – gaum-

jobesebuli kosmo-

suri Termuli emi-

siisa da arekvlis 

radiometri. 
AVHRR/3 (Advanced 
Very High Resolution 
Radiometer) –  gaum-

jobesebuli Zalian 

maRali garCevado-

bis radiometri. 
 

ETM (Enhanced 
thematic Mapper 
– gaumjobesebuli  

Tematuri rukebi  

(radiometri radio-

siTburi qvefenili 

zedapiris gamosaxu-

lebebis misaRebad). 
 GOME (Global Ozone 
Monitoring Experiment) 
– ozonis  globalu-

ri monitoringis eq-

sperimenti.  
HIRS-3 (High 
Resolution Infrared 
Radiation Sounder) - ga-
umjobesebuli maRa-

li garCevadobis in-

frawiTeli radiaci-

is  zondi.  
HRVIR (High 
Resolution Visible 
Infrared Radiometer) – 
maRali garCevadobis 

xiluli infrawiTe-

li radiometri. 
IR (Infrared) – infra-

wiTeli.  
MESSR (Multispectral 
Electronic Self-Scanning 
Radiometer) – mraval-

speqtruli eleq-

tronuli   maskani-

rebeli    radiomet-

ri. 
 

MSR (Microwave 
Scanning Radiometer)  –  
maskanirebeli mik-

rotalRovani radio-

metri. 

MODIS (Moderate-
resolution Imaging 
Spectroradiometer) 
 –  zomieri garCeva-

dobis speqtroradi-

ometri.  
MTB (Multispectral 
Thermal Band)  – mra-

valspeqtruli Ter-

muli diapazoni. 
OPS (Optical Sensors) – 
optikuri sensorebi. 

PAN (Panhromatic)  – 
panqromatuli.    

SAR (Synthetic 
Aperature Radar) –  sin-
Teturi aperturuli 

radari. 

VIS (Visible) – xilu-

li. 
VMI (Vegetation 
Monitoring Instrument) – 
vegetaciis monito-

ringis instrumenti. 
VTIR (Visible And 
Thermal-Infrared 
Radiometer) – xiluli 

da  

Termul-infrawiTe-

li radiometri. 
Band– sixSireTa zo-

li.  
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distanciuri zondirebis meTodebis mudmivi ganvi-

Tareba xels uwyobs axali teqnologiebis Seqmnas, ris 

safuZvelzec iqmneba monacemTa bazebi, tardeba viTare-

bis monitoringi, ama Tu im rTuli bunebrivi movlenis 

modelireba da am modelebis safuZvelze movlenebis 

ganviTarebis winaswarmetyveleba.  

cxrilSi moyvanili araa MetOp-A, evropis pirveli 

polarul-orbituli meteorologiuri Tanamgzavri. ev-

ropis kosmosuri saagentos (ESA) da EUMETSAT-is mier 

misi gaSveba ganpirobebuli iyo im garemoebiT rom 1990-

ian wlebSi NOAA-m, amJamad moqmedi NOAA-17, 18 da 19 

Tanamgzavrebis gaSvebis Semdeg, proeqtis Sewyveta ga-

dawyvita da monitoringis gagrZeleba evropam iTava. ev-

ropul proeqts MetOp (The Meteorological Operational 
Satellite Programme) ewoda, xolo pirvel Tanamgzavrs 

MetOp-A. Tanamgzavr MetOp-A-ze ganlagebulia igive sen-

sorebi, rac NOAA-ze. 

dedamiwis xelovnuri Tanamgzavrebis didi raode-

nobidan mimovixiloT is Tanamgzavrebi da maTze ganla-

gebuli sensorebi, romelTa gamoyeneba efeqturia zzt-

is gansazRvrisaTvis (ix. cxrili 1.2.1) [8, 9].   

kvlevaSi Catarebuli analizi cxadyofs, rom es 

sistemebia: aSS okeanisa da atmosferos erovnuli admi-

nistraciis 15-19 seriis  Tanamgzavrebi              

(laTinuri akronimi _ NOAA)  da EUMETSAT-is  Tanam-

gzavri MetOp-A. es  Tanamgzavrebi yoveldRiurad deda-

miwis vrceli teritoriis monitoringis SesaZleblobas 

iZlevian. NOAA-s Tanamgzavrebis bolo seriebi da 

MetOp-A Tanamgzavri aRWurvilni arian gaumjobesebuli, 

maRali garCevadobis radiometriT. am sensoris laTinu-

ri akronimia AVHRR. misi garCevadobaa 1,09 km, xolo 

dafarvis zoli sakmaod farToa da Seadgens 2253 km-s. 

maskanirebeli radiometri xuT speqtralur ubanSi mu-

Saobs, xilulidan _ Termul infrawiTelamde. 
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es sensorebi dedamiwis zedapirs Rrublian amindSi 

ver akvirdebian. Rrublian amindSi SesaZlebelia sinTe-

turi aperturuli radarebis e.w. SAR sistemebis 

(RADARSAT da ERS Tanamgzavrebi) gamoyeneba. isini ag-

roveben monacemebs eleqtromagnituri speqtris mikro-

talRovan ubanSi nebismier klimatur pirobebSi, Rrub-

lian da uRrublo amindSi da dRe-Ramis nebismier dros. 

dResdReobiT am Tanamgzavrebma operatiul praqtikaSi 

didi gamoyeneba ver hpoves, radgan am TanamgzavrebiT 

Catarebuli monitoringi ZviradRirebulia.  

Tanamgzavruli distanciuri monitoringis farTo 

SesaZleblobebis demonstrirebisaTvis  mokled mimovi-

xiloT saqarTvelos teritoriaze Tanamgzavruli in-

formaciis gamoyenebis mizanSewoniloba da ilustracii-

saTvis moviyvanoT ramdenime magaliTi.  

ukanasknel wlebSi Sav zRvaSi gaWuWyianebis raode-

nobrivi zrdis garda mimdinareobs misi xarisxobrivi 

Semadgenlobis cvlileba. warsulSi CaSvebaTa ZiriTad 

wyaroebs sameurneo-sayofacxovrebo Camdinare wylebi 

Seadgenda. amJamad wamyvani gaxda samrewvelo narCenebi, 

romlebic navTobproduqtebsa da adamianis mier sinTe-

zirebul mTel rig organul nivTierebebs Seicaven. maTi 

ZiriTadi wyaroebia: navTobgadamamuSavebeli sawarmoebi, 

gemebi da daumuSavebeli navTobis gaJonva. saqarTvelos 

sanapirosTan navTobis CaRvrebi dominanturi gaxda, 

radganac gaizarda navTobis gadazidvebi baTumis por-

tis, sufsisa da yulevis terminalebis saSualebiT. am-

denad Savi zRvis dabinZurebis  monitoringis warmoeba 

sul ufro met mniSvnelobas iZens.  

nax. 1.2.1-ze warmodgenilia saqarTvelos sanapiro 

zolSi zRvis wyalSi qlorofilis Semcvelobis Tanam-

gzavruli suraTi. qlorofilis Semcvelobis zrda da-

kavSirebulia fitoplanqtonis gamravlebasTan, rac 

zRvis `yvavilobis“ saxelwodebiT aris cnobili da mdi-
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nareebis CamonadeniT zRvis wylis mineraluri sasuqe-

biT dabinZurebaze mianiSnebs. 

 
 

 
 

 

nax. 1.2.1. saqarTvelos sanapiro zolis dabinZurebis Tanam-

gzavruli suraTi. TERRA/MODIS, 
9 ivlisi 2008 w. 

 

Tanamgzavr LANDSAT-ze  arsebuli sensor 

TM-is mier gadaRebuli  suraTebi maRali sivrcu-

li da droiTi garCevadobiT gamoirCevian. maT iye-

neben wyaldidobebis, xanZrebis, mewyerebis, Rvar-

cofebis monitoringis dros. nax. 1.2.2-ze warmod-

genilia LANDSAT/TM-dan miRebuli suraTi, romelzec 

naCvenebia md. Woroxis Camonadeni Sav zRvaSi.  
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nax. 1.2.2. md. Woroxis Camonadeni Sav zRvaSi. Tanamgzavri 
LANDSAT/TM, baTumi, 15 ivlisi 2002 w. 

 

Tanamgzavruli monitoringis warmoeba efeqturia 

tyis xanZrebis adreuli gafrTxilebisaTvis. nax. 1.2.3-ze 

moyvanilia Tanamgzavr TERRA/MODIS saSualo sivrciTi 

garCevadobis suraTi, romelzec warmodgenilia 2008 

wlis 16 agvistos borjom-xaragaulis nakrZalSi dakvir-

vebuli xanZari. Tanamgzavruli monacemebi damuSavebu-

lia gaerosTan arsebuli organizacia “Tanamgzavruli 

gadawyvetilebebi yvelasTvis” [http://www.unosat.org/] mier. 
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O 

nax. 1.2.3. borjom-xaragaulis nakrZalis xanZari. Ta-

namgzavri  TERRA/MODIS, 16 agvisto 2008 w. 

 

dadginda, rom saqarTvelos teritoriaze Tanam-

gzavruli informaciis gamoyeneba efeqturia Sav zRvaze 

gadazidvebis usafrTxoebis, wyaldidobebis, avariuli 

CaRvrebis (maT Soris navTobCaRvrebis) da tyis xanZre-

bis adreuli SetyobinebisaTvis [9]. 

 

 



 32 

Tavi 2.  Savi zRvis zedapiris  temperaturis   

gansazRvra 

 

§ 2.1 Tanamgzavruli monacemebiT zRvis zedapiris  

temperaturis gansazRvris meTodologiuri safuZvlebi 

 

Savi zRvis mTel zedapirze zzt-is velis  gansaz-

RvrisaTvis, ricxviTi mniSvnelobebis mixedviT, arCeu-

lia regularuli bade (ix. nax. 2.1.1). badis saTavis ko-

ordinatebia aRmosavleT grZedis 27°
 
57’ da CrdiloeT 

ganedis 40°
 
51’, biji _ 5 km, kvanZebis raodenoba parale-

lis mimarTulebiT aRwevs 225-s, meridianis mimarTule-

biT _ 111-s.  

 
nax. 2.1.1. Savi zRvis zedapiris regularuli bade 

 

zzt-is gansazRvris meTodi absoluturad Savi 

sxeulis gamosxivebis fizikur kanonebs eyrdnoba.  

absoluturad Savi sxeuli ewodeba sxeuls, 

romelic mis zedapirze dacemul eleqtromagnitur 

gamosxivebas mTlianad STanTqavs. amavdroulad, ne-

bismieri sxeuli, Tuki misi temperatura T=0°K me-
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tia eleqtromagnitur talRebs asxivebs. absolu-

turad Savi sxeulisaTvis gamosxivebis plankis ka-

nons aqvs Semdegi saxe:  

( ) ( )[ ] ,
1/exp

12, 5

2

−
=

λλ
λ

kThc
hcTB                (2.1.1) 

 

sadac B(λ,T) erTeuli farTobis zedapiris mier gamos-

xivebuli energiaa, h plankis mudmivaa, c _ sinaTlis siC-

qare, λ  _ talRis sigrZe, k _ bolcmanis mudmiva, T _ ab-

soluturi temperatura [13]. 

radiometris saSualebiT gamosxivebis gazomva 

talRis sigrZis garkveul ubanSi aris SesaZlebeli. ab-

soluturad Savi sxeulisaTvis, diapazonSi gazomili ga-

mosxivebisaTvis marTebulia gamosaxuleba:  

 

( ) ( ) ( )[ ].1/exp
2,

2

1

2

1

5

2

21 −
== ∫∫ λ

λ
λ

λλλλ
λ

λ

λ

λ kThc
dhcdTBN    (2.1.2) 

 

nax. 2.1.2-ze moyvanilia absoluturad Savi sxeulis 

gamosxivebis speqtri 300 K temperaturaze, radganac 

faqtiurad aseTive speqtri aqvs imave temperaturis 

okeanis zedapiris gamosxivebas. suraTze garda amisa, 

moyvanilia agreTve okeanis zedapiridan arekvlili ga-

mosxivebis speqtri. ruxi feris zolebi sensoris arxe-

bis talRis sigrZeebis garkveul diapazons Seesabameba 

[13].  
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nax. 2.1.2. absoluturad Savi sxeulis gamosxivebis speqtri, 

arekvlili gamosxivebis speqtri da AVHRR sensoris 

arxebis talRis     sigrZeebi.  

 

rogorc zemoT aRiniSna, AVHRR sensoris monace-

mebis gamoyeneba zzt-is gansazRvrisaTvis efeqturia, 

radgan am radiometrs gaaCnia dafarvis farTo zoli. 

sensorebis saSualebiT miRebuli Savi zRvis zedapiris 

da sanapiro zolis temperaturuli monacemebi saWiroe-

ben garkveul Sesworebebs da Sesabamisi cdomilebebis 

dadgenas, rac kvlevis sagans Seadgens. 

Tavdapirvelad AVHRR sensori dedamiwis zedapi-

ris skanirebas oTx arxSi axdenda (TIROS-N orbitaluri 

platforma, 1978 w.). mogvianebiT igi gaumjobesebulma 

AVHRR/2-ma Secvala (NOAA-7, 1981 w.). xelsawyos bolo, 

AVHRR/3 versias eqvsi arxi gaaCnia (NOAA-15, 1998 w.). es 
xelsawyo dRemde gamoiyeneba.  
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AVHRR sensoris arxebis maxasiaTeblebi moyvani-

lia 2.1.1 cxrilSi [13].   

 

                                                            cxrili 2.1.1. 

AVHRR radiometris arxebi 

 

dRisiT SesaZlebelia xuTi arxiT (1, 2, 3A, 4, 5) 

sargebloba. am arxebis gamoyeneba  mizanSewonilia, Zi-

riTadad zzt-is gansazRvrisaTvis, Rrublis  safaris, 

wylis   da   xmeleTis   sazRvris   TovliT   da  yinu-

liT  dafaruli regionebis identificirebisaTvis. Ra-

miT gamoiyeneba sami arxi (3B, 4, 5). maTi gamoyeneba Se-

saZlebelia Rrublebis deteqtirebisaTvis da zzt-is 

gansazRvrisaTvis.  

amrigad, Savi zRvis zzt-is gansazRvrisaTvis SesaZ-

lebelia 4, 5 arxebis gamoyeneba dRisiT da 3B, 4, 5 arxe-

bis _ RamiT.  

sxvadasxva speqtralur arxebSi dedamiwis zedapi-

ris erTi da igive regionis Seswavla hidrologiuri, 

okeanografiuli da meteorologiuli parametrebis ga-

zomvis SesaZleblobas iZleva. ori sxvadasxva arxis er-

Tobliobas garemos mdgomareobis maxasiaTebeli sxva-

dasxva parametrebis dadgenis mizniT iyeneben. sami in-

frawiTeli arxi siTburi gamosxivebis deteqtirebis Se-

saZleblobas iZleva.  

arxi are talRis sigrZe (mkm) 
1 
2 
3A 
3B 
4 
5 

xiluli 

arekvlili infrawiTeli  
arekvlili infrawiTeli 

gamosxivebuli infrawiTeli 

gamosxivebuli infrawiTeli 

gamosxivebuli infrawiTeli 

0.58 _ 0.68 
0.72 _ 1.00 
1.58 _ 1.64 
3.55 _ 3.93 
10.3 _ 11.3 
11.5 _ 12.5 



 36 

distanciuri zondirebis monacemebiT zzt-is gamo-

saTvlelad sami ZiriTadi xelSemSleli garemoeba arse-

bobs:  

•   dedamiwis zedapiris im areebidan, romlebic 

RrublebiTaa dafaruli infrawiTeli gamosxive-

ba radiometrSi ver aRwevs, radgan am gamosxive-

bas Rrublebi akavebs. amdenad RrublebiT dafa-

rul regionSi zzt-is gamoTvla SeuZlebelia;  

•   dedamiwis zedapiris gamosxivebis nawils atmos-

fero STanTqavs. atmosfero Tavadac asxivebs 

eleqtromagnitur talRebs da am gamosxivebis 

nawili uSualod aRwevs Tanamgzavrze ganTavse-

bul sensoramde, nawili ki fiqsirdeba dedamiwis 

zedapiridan arekvlis Semdeg; 

•   Tanamgzavris sensoramde aRwevs dedamiwis zeda-

piridan arekvlili mzis gamosxiveba. 

am problemebis gadawyveta SesaZlebelia procedu-

rebiT, romlebic RrublebiT dafaruli da mzis gamos-

xivebis amreklavi regionebis identificirebas axdenen. 

sxvadasxva talRis sigrZis gamosxivebis pasiuri gazom-

vis meTodis gamoyeneba SesaZlebelia atmosferos ga-

mosxivebis koreqtirebis mizniT .  

sxvadasxva talRis sigrZis gamosxivebis pasiuri ga-

zomvis meTodis gamoyenebiT nadiris mimarTulebiT ga-

zomvebis dros zRvis zedapiris Rrublisagan Tavisufa-

li raionebSi zzt-is gamosaTvlel regresiis gantole-

bas aqvs Semdegi saxe:  

 

TS = a0 + a1Ti + a2 (Ti–Tj),                         (2.1.3) 
 

sadac Ti da Tj ori sxvadasxva infrawiTeli arxis gamos-

xivebis temperaturis mniSvnelobebia. pirvel miaxloeba-

Si koeficienti a1~1, rac imas niSnavs, rom am miaxloebaSi 

zzt gamosxivebis temperaturis tolia. a2(Ti-Tj) wevri 
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axasiaTebs atmosferos gamWvirvalobas, xolo pirveli 

wevri or sxvadasxva talRis sigrZeze atmosferos sikaS-

kaSis temperaturebis sxvaobis kompensirebas axdens.  

AVHRR sensoris gamosxivebis sami infrawiTeli ar-

xis gazomvebis monacemebisa da zzt-is drifterebiT ga-

zomvebis monacemebis Sejerebis safuZvelze makkleinma 

[14] da bernstainma [15] algoriTmebis ori varianti Sead-

gines, erTi Ramis, meore ki dRis gazomvebisaTvis. Ramis 

algoriTmebi 3B arxis gamosxivebis T3 temperaturas iye-

neben. dRis algoriTmebi _ me-4 da me-5 arxebis gamosxi-

vebis T4 da T5 temperaturebs.  

zzt-is gansazRvris mizniT sami sxvadasxva tipis 

algoriTmi gamoiyeneba: 

• pirveli, e.w. `gayofili sarkmlis“ algoriTmi 

zzt-is gamoTvlisas meoTxe arxis gamosxivebis 

temperaturas _ T4-s eyrdnoba, atmosferos ze-

gavlenis koreqtirebis mizniT ki (T4 - T5) sxvao-

bas iyenebs;  

• `ormagi sarkmlis“ algoriTmi zzt-is gansaz-

Rvrisas aseve meoTxe arxis gamosxivebis tempe-

raturas _ T4-s efuZneba, xolo atmosferos ko-

reqtirebisaTvis ki (T3 - T4) sxvaobas iyenebs;    

• `sammagi sarkmlis“ algoriTmi Sesabamisad aseve 

meoTxe arxis gamosxivebis temperaturas T4-s 

eyrdnoba, xolo atmosferos koreqtirebisaT-

vis Tavis mxriv (T3 - T5) sxvaobas iyenebs.  

`gayofili sarkmlis“ algoriTms rogorc dRis, aseve 

Ramis gazomvebis dros iyeneben; `ormagi da sammagi sar-

kmlis“ algoriTmebi Ramis gazomvebis dros gamoiyeneba 

zzt-is gansazRvrisas, Tu kuTxe nadiris mimarTu-

lebiT 0-gan gansxvavebulia koreqtireba am SemTxvevaSic 

saWiroa. Tu sensoris zenitis kuTxes θ -Ti aRvniSnavT, 

maSin zemoTganxilul algoriTmebs makoreqtirebeli 
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wevri (Ti - Tj) (secθ- 1) daemateba [14, 15]  da isini Semdeg 

saxes Rebuloben: 

 
`gayofili sarkmeli“    
TS =a0+a1T4+a2(T4-T5)+a3(T4-T5) (secθ-1),                     (2.1.4)                      
`ormagi sarkmeli“          
TS =a0+a1T4+a2 (T3-T5)+a3(T3-T4) (secθ-1),                     (2.1.5) 
`sammagi sarkmeli“          
TS = a0+ a1T4 + a2 (T3-T5)+a3 (T3-T5) (secθ -1).               (2.1.6)                      
 
mocemul samuSaoSi Semowmda da gamoyenebul iqna 

zzt-is gansazRvris mravalarxiani (MCSST) da arawrfi-

vi (NLSST) algoriTmebi [15,16], romlebic faqtiurad 

`gayofili sarkmeli“-s algoriTmis modificirebiT mii-

Reba. kerZod am gantolebebs Semdegi saxe aqvT: 

 

    TMCSST = b0 + b1T4 + b2 (T4-T5) + b3 (T4-T5) (secθ -1) ,           (2.1.7)                       
TNLSST = a0 + a1T4 + a2 (T4-T5) |TMCSST |+ a3 (T4-T5) (secθ -1). (2.1.8) 

 

am gantolebebSi θ sensoris zenitis kuTxea, regre-

siis gantolebebis a da b koeficientebi sxvadasxva Ta-

namgzavrisaTvis sxvadasxvaa. maT mniSvnelobas konkre-

tuli Tanamgzavris mwyobrSi Cadgomidan pirveli ramde-

nime Tvis ganmavlobaSi Tanamgzavrisa da drifterebis 

saSualebiT Catarebuli gazomvebis Sedegebis Sejerebis 

saSualebiT adgenen. maTi mniSvneloba sxvadasxva Tanam-

gzavrisaTvis [18-19] wyaroebSi aris mocemuli. Tanam-

gzavr MetOp-A-Tvis a da b koeficientebis mniSvnelobe-

bi 2.1.2 cxrilSia mocemuli. 
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cxrili 2.1.2.  

  zRvis zedapiris temperaturis gamosaTvleli 

 regresiis gantolebebis koeficientebis mniSvnelobebi.   

Tanamgzavri Metop-A/AVHRR 
 

MCSST b0 b1 b2 b3
dRe -280.430 1.024530 2.10044 0.784059
Rame -276.075 1.008410 2.23459 0.736946
NLSST a0 a1 a2 a3
dRe -253.308 0.934004 0.0724457 0.748044

Rame -255.063 0.939146 0.0750661 0.728430
 

AVHRR sensoris Tanamgzavruli monacemebis miRe-

ba SesaZlebelia internetiT NOAA-s Tanamgzavruli mo-

nacemebis cifruli biblioTekis [20] da EUMETSAT-is 

saaarqivo samsaxuris  [21] monacemTa bazebidan. regis-

trirebuli momxmareblebi Tanamgzavrul monacemebs 

usasyidlod Rebuloben. AVHRR sensoris monacemebis 

maxasiaTeblebi da Tanamgzavruli monacemebis failebis 

formati detalurad aris aRwerili [16, 22] wyaroebSi.  
 

§ 2.2. Savi zRvis zedapiris temperaturis Tanamgzavruli  

monacemebis miRebis SesaZleblobebi da maTi kontrolis  

zogadi safuZvlebi. 
 

Savi zRvis zzt-is gansazRvrisaTvis efeqturi da 

xelmisawvdomia NOAA-s seriis 15-19 da MetOp-A Tanam-

gzavrebis gamoyeneba. 

Tanamgzavrebidan miRebul suraTebze speqtris xi-

lul da axlo infrawiTel diapazonSi sikaSkaSeTa sxva-

oba dakavSirebulia obieqtis amrekvladobis unarTan, 

xolo infrawiTel diapazonSi _ gamosxivebis tempera-

turebs Soris sxvaobasTan. infrawiTel diapazonSi ga-

daRebuli suraTebi miiReba rogorc dRisiT, aseve Ra-
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miT (gansxvavebiT speqtris xilul da axlo infrawiTel 

diapazonSi miRebuli suraTebisagan, romlebic mxolod 

dRisiT miiReba).  

dadginda, rom zzt-is realuri monacemebis mosa-

poveblad mizanSewonilia speqtris infrawiTel diapa-

zonSi miRebuli Tanamgzavruli suraTebis gamoyeneba, 

romlebic faqtiurad asaxaven zRvis zedapiris siTburi 

gamosxivebis vels. ganisazRvra Tanamgzavrul monace-

mebsa da zRvis zedapiris realur temperaturebs Soris 

korelaciuri kavSirebi da Sesabamisi Sesworebebi. es sa-

Sualebas iZleva ganvsazRvroT zzt-is mniSvnelobebi  

regularuli badis kvanZebSi. 

Savi zRvis zzt-is Tanamgzavruli monacemebi moiT-

xovs garkveul Sesworebebs da Sesabamisi cdomilebebis 

dadgenas, raTa miviRoT zzt-is gakontrolebuli mona-

cemebi TiTqmis realur droSi [23, 24].  

dadginda, rom Tanamgzavruli monacemebis dasamu-

Saveblad mizanSewonilia gamoyenebuli iyos evropis 

kosmosuri saagentos mier SemuSavebuli programuli pa-

keti BEAM (Basic Envisat Toolbox ATSR and MERIS Platform) 

[25]. aRniSnuli programiT AVHRR sensoris xuTi speq-

traluri arxis monacemebze dayrdnobiT ganisazRvreba 

dedamiwis qvefenili zedapiris albedos da sikaSkaSis 

temperaturis sidideebi da tardeba miRebuli Tanam-

gzavruli suraTebis geolokacia.  MetOp-A Tanamgzav-

ris informaciis safuZvelze zzt-is mniSvnelobebi mra-

valarxiani da arawrfivi meTodebiT iTvleba. Tanamgzav-

ruli failebis miReba SesaZlebelia NOAA-s Tanamgzav-

ruli monacemebis cifruli biblioTekis, aseve 

EUMETSAT-is saaarqivo samsaxuris wyaroebidan. moxer-

xebulia NOAA-s Tanamgzavruli monacemebis cifruli 

biblioTekiT sargebloba, radgan  EUMETSAT-is arqi-

visgan gansxvavebiT failebis formati ar icvleba da sa-



 41 

muSao programa _ BEAM-s maTi uSualo gamoyenebis Se-

saZlebloba aqvs. 

nax. 2.2.1-ze warmodgenilia AVHRR sensoris mier 

2007 wlis 13 agvistos xuT sxvadasxva speqtralur arxSi 

gadaRebuli Tanamgzavruli suraTebi. feradi kompozi-

ciuri suraTi 1, 2 da 3A arxebis zeddebis Sedegs war-

moadgens, sadac 3A arxis monacemebi gamosaxulia wiTe-

li feriT, xolo Sesabamisad meore _ mwvane da pirveli 

_ cisferi ferebiT. 

 

  
a d 

  

b e 

  

g        v  

 
nax. 2.2.1. 1, 2, 3A arxebiT gamoTvlili albedoebi (Sesabamisad a, b 

da g),  4 da 5 arxebis mixedviT gamoTvlili sikaSkaSis tem-

peraturebi (Sesabamisad 4 da 5 arxebi) da 1, 2, 3A arxebis 

zeddebiT miRebuli fsevdoferadi kompoziciuri suraTi 

(v). Tanamgzavri MetOp-A/AVHRR, 13.08.2007 w. 
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zzt-is gamoTvlis dros Tanamgzavruli sensoris 

zenitis kuTxis zrdasTan erTad gamoTvlis sizuste 

ecema, radgan dedamiwis zedapiris gamosxivebas senso-

ris mgrZnobiare elementebze moxvedramde atmosferos 

ufro sqeli fenis gavla uxdeba. amitom, gamoTvlebis 

dros saWiroa im piqselebis ukugdeba, romelTaTvisac 

Tanamgzavris zenitis kuTxe 53°-s aRemateba. ukusagde-

bia agreTve is piqselebic, romelTaTvisac mzis zenitis 

kuTxe 1°-ze naklebia, radgan aseT SemTxvevaSi sensorSi 

zRvis zedapiridan arekvlili mzis sxivebi xvdeba. [13, 

14, 23].  
gamoTvlebis dros saWiroa agreTve RrublebiT 

dafaruli piqselebis ukugdeba. Rrublianobis informa-

cias Seicavs, rogorc NOAA-s Tanamgzavruli monaceme-

bis cifruli biblioTeka, aseve EUMETSAT-is saaarqivo 

samsaxuris   monacemTa bazebi. EUMETSAT-is arqivis Ta-

namgzavrul monacemebSi NOAA-s biblioTekis monace-

mebTan SedarebiT Rrublianobis kriteriumebi ufro 

diferencirebulad aris warmodgenili. Rrubliani piq-

selebis gamosarkvevad Cveulebriv iyeneben me-2 arxis 

mixedviT gansazRvrul albedos da me-4 arxis mixedviT 

gamoTvlil sikaSkaSis temperaturis mniSvnelobebs. 

Rrublianobis kriteriumebia agreTve me-2 arxis albe-

dos lokaluri cvalebadoba, me-4 da me-5,  me-3 da me-4, 

me-3 da me-5 arxebis sikaSkaSis temperaturebis sxvaobe-

bis mniSvnelobebi, rac garkveul zRvrul maCveneblebs 

ar unda aRematebodes. ase magaliTad, Tuki zRvaze ro-

melime piqselis albedo 8%-s aRemateba, aseTi piqseli 

Rrublianad aris miCneuli.  

EUMETSAT-is monacemebSi Rrublianobis Sefaseba 

zemoTmoyvanili kriteriumebis mixedviT xdeba, maSin 

rodesac NOAA-s Tanamgzavruli monacemebis cifruli 

biblioTekidan miRebul Tanamgzavrul monacemebs 

Rrublianobis mxolod oTxi mniSvneloba aqvs: 0 (uR-

rublo), 1 (nawilobriv uRrublo), 2 (nawilobriv Rrub-
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liani) da 3 (Rrubliani). gamoTvlebis dros aucilebe-

lia darCes mxolod im piqselebisaTvis gamoTvlili 

zzt-is mniSvnelobebi, romelTaTvisac Rrublianobis 

maCveneblis mniSvneloba 0-is tolia. 

im SemTxvevaSi, Tuki mzis zenitis kuTxe 75° aRema-

teba, Savi zRvis zzt-is  gamoTvla xdeba Ramis algo-

riTmiT, 75° naklebi kuTxis SemTxvevaSi _ dRis algo-

riTmiT. 

nax. 2.2.2-ze moyvanilia me-4 da me-5 arxebis sikaSka-

Sis temperaturis mixedviT mravalarxiani algoriTmiT 

gamoTvlili zzt-is suraTebi; kerZod, a _ Sedgenilia 

Tanamgzavris zenitis kuTxis gauTvaliswineblad da 

RrubliT dafaruli piqselebis gamoricxvis gareSe, xo-

lo b _ Tanamgzavris zenitis kuTxis gaTvaliswinebiT 

(amiT xdeba suraTebis kideebis koreqtireba) da Rrub-

liT dafaruli piqselebis gamoricxviT (Savi feriT mo-

cemulia is raionebi, romlebic RrubliTaa dafaruli).  

 

 
a    b 

nax. 2.2.2. mravalarxiani algoriTmiT  gamoTvlili  Savi   zRvis 

zedapiris temperaturuli veli zenitis kuTxisa da  Rrublia-

nobis koreqtirebamde (a), Tanamgzavruli zenitis kuTxis da 

Rrublianobis koreqtirebis Semdeg (b). Tanamgzavri  MetOp-
A/AVHRR, 13.08.2007 w.  

 

rogorc zemoT aRiniSna, miRebuli Tanamgzavruli 

failebis damuSaveba xdeba BEAM programuli paketis 

saSualebiT. es programa sxvadasxva Tanamgzavris saSua-

lebiT miRebuli distanciuri zondirebis monacemebis 

vizualizaciisa da damuSavebis SesaZleblobas iZleva. 



 44 

Tanamgzavruli suraTis mosaxerxebeli warmodgeni-

saTvis xSirad fsevdoferebiT warmodgenis meTods mi-

marTaven. nax. 2.2.3-ze moyvanilia MetOp-A/AVHRR Tanam-

gzavris mier 2009 wlis 23 ivniss  grinviCis droiT 7 sa-

aTsa da 25 wuTze (11 sT da 25 wT adgilobrivi droiT) 

gadaRebuli Savi zRvis suraTi fsevdoferebSi. mwvane 

feri Seesabameba qlorofiliT mdidari mcenareuli sa-

fariT dafarul teritoriebs, mowiTalo feri _ qlo-

rofiliT Raribs, TeTri da cisferi _ Rrublebs, lur-

ji _ myinvarebs. suraTze Savi zRva mocemulia Savi fe-

riT, xolo zRvaze  nisli _ iasamnisferiT.  
 

 
 

nax. 2.2.3. Savi zRvis suraTi fsevdoferebSi. Tanamgzavri 

MetOp-A /AVHRR, 23.06.2009 w.  
 

fsevdoferebiT warmodgenis meTods mimarTaven ag-

reTve regresiis gantolebebis saSualebiT gamoTvlili 

zzt-is velis moxerxebuli warmosaxvisaTvis. nax. 2.2.4-ze 

magaliTisaTvis moyvanilia iმაve  dRes igive Tanamgzav-

ris monacemebis safuZvelze arawrfivi meTodiT gamoT-

vlili Savi zRvis temperaturuli velis suraTi fsevdo-

ferebSi geokoreqtirebamde da geokoreqtirebis Semdeg.  
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 a 

 
  b 

 

nax. 2.2.4. Savi zRvis zedapiris temperaturuli velis su-

raTi  fsevdoferebSi: a)  geokoreqtirebamde da b) ge-

okoreqtirebis Semdeg. Tanamgzavri MetOp-
A/AVHRR, 23.06.2009 w. 
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wiTeli feriT naCvenebia is raionebi, sadac zeda-

piris temperatura aRemateba 30°C. mocemuli suraTi ga-

daRebulia 11 sT da 25 wT-ze. zafxulSi am dros xmele-

Tis zedapiri ufro gamTbaria, vidre zRvis wylis zeda-

piri, amitom wiTeli feriT  ZiriTadad xmeleTi aris 

moniSnuli. Savi feriT naCvenebia Rrubliani raionebi. 

danarCeni ferebisaTvis temperaturis mniSvnelobis gan-

sazRvra temperaturuli skalis saSualebiT sirTules 

ar warmoadgens.  

unda aRiniSnos, rom nax. 2.2.3 miRebulia dRisiT 

speqtris xilul da axlo infrawiTel ubanSi (xiluli 

da arekvlili infrawiTeli are) 1, 2, da 3A arxebis ga-

moyenebiT. sainteresoa, rom am suraTze kargadaa gamo-

xatuli nisli Savi zRvis zedapiris zemoT. Savi zRvis 

zzt-is gansazRvrisaTvis gamoyineba 4, 5 arxebi _ dRi-

siT da 3B, 4, 5 arxebi _ RamiT (gamosxivebuli infrawi-

Teli are), amitom nax. 2.2.4-ze nisli aRar daikvirveba. 

Cveulebriv, [20, 21] wyaroebidan miRebuli Tanam-

gzavruli monacemebis geolokaciis sizuste sakmaod ma-

Ralia, magram rig SemTxvevaSi Tanamgzavrul suraTebze 

sanapiro zolTan 2-3 piqselis sididis acdena SeiniSne-

ba, rac AVHRR sensoris garCevadobis (1.09 km) gaTva-

liswinebiT ramdenime kilometrs SeiZleba aRwevdes. am 

mdgomareobis gamosworebis da saqarTvelos Savi zRvis 

sanapiro zolis konturis dazustebis mizniT damatebiT 

distanciuri zondirebis maRali garCevadobis Tanam-

gzavr LANDSAT-is arqivuli suraTebi iqna gamoyenebu-

li. mravalarxiani skanirebadi radiometri TM (TM _ 

Tematuri rukebi) LANDSAT-is seriis me-4 da me-5 Tanam-

gzavrebze 1982 wlis ivlisidan moqmedebs da Tanamgzav-

rul infomacias mudmivad gadmoscems. LANDSAT-7 Ta-

namgzavrze moqmedebaSia ETM sensori (gaumjobesebuli 

varianti ix. cxrili 1.2.1). igi axdens dedamiwis zedapi-

ris skanirebas infrawiTeli diapazonis xiluli da in-

frawiTeli diapazonis  arxebiT. LANDSAT-7/ETM Tanam-



 47 

gzavris suraTebis SerCeva ganpirobebulia im garemoe-

biT, rom am suraTebze nebismieri wertilis koordinati 

sakmaod didi sizustiT aris mocemuli.  

LANDSAT-is Tanamgzavruli monacemebi ZiriTadad 

fasiania, magram arqivuli monacemebi [26] wyaroSi miTi-

Tebul internetis resursebidan usasyidlod aris xel-

misawvdomi. es informacia ufro vrceli, xmeleTis sa-

faris globaluri resursis (GLSF) nawilia, romelSic 

garda `LANDSAT~-isa, sxva Tanamgzavruli informaciac 

(TERRA, AQUA, ASTER, STRM) aris warmodgenili [26].  

LANDSAT-7 Tanamgzavris ETM sensori dedamiwis 

zedapiris skanirebas rva sixSiris diapazonSi axdens. 

maTgan panqromatuli (VIII) arxis sivrciTi garCeviTobaa 

15 m, Termuli infrawiTeli (VI) arxisa _ 60 m, danarCene-

bis (I-V, VII) _ 30 m. zRvis sanapiro xazis dazustebis miz-

niT  gamoyenebulia mexuTe, e.w. mokletalRovani infra-

wiTeli arxi, radgan am diapazonSi wylis zedapiridan 

arekvla minimaluria da suraTze wyalsatevebi (mdinare-

ebi, tbebi, zRva) ufro kontrastulad Cans. 

sanapiro zolis LANDSAT/ETM Tanamgzavruli fai-

lebis damuSavebis Sedegad aigo Savi zRvis mTeli sana-

piros mozaikuri suraTi reperuli qalaqis, baTumis mi-

marT sanapiro zolis miTiTebiT (ix. nax. 2.2.5).  

Semdeg etapze gamoiyo saqarTvelos sanapiro zo-

li, risTvisac mozaikuri suraTidan amoiWra 39-e meri-

dianis aRmosavleTiT mdebare akvatoria. akvatoriis ga-

moyofis Semdeg AVHRR sensoris sivrcul garCevado-

basTan (1.09 km) miaxloebis mizniT LANDSAT-is suraTe-

bis sivrciTi garCevadoba 30 m-dan 1 km-mde xelovnurad 

gauaresda da sanapiro zolis konturi aigegma. nax. 

2.2.6-ze mocemulia Catarebuli samuSaos Sedegi. amde-

nad, Tanamgzavruli informaciiT sargeblobisas im Ta-

namgzavruli suraTebisaTvis, romelTa garCevadoba 30 

m-is tolia an ufro dabalia, saqarTvelos Savi zRvis 
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sanapiro zolis konturi nax. 2.2.6-ze moyvanili saxiT 

unda iyos warmodgenili [28]. 
  

 
 

nax. 2.2.5. Savi zRvis sanapiro zolis mozaikuri suraTi 
 miRebuli  LANDSAT/ETM-is Tanamgzavruli suraTis  
damuSavebiT  
 

 
 

nax. 2.2.6. Tanamgzavruli monacemebiT gansazRvruli 
    saqarTvelos Savi zRvis sanapiro zolis konturi. 

 

baTumi 

baTumi
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Tanamgzavruli monacemebis saSualebiT regularu-

li badis kvanZebSi Savi zRvis zzt-is mniSvnelobebis gan-

sazRvris mizniT zRvis zedapiris temperaturul velze 

xdeba badis kvanZiTi wertilebis zeddeba. kvanZiT werti-

lebs Soris manZili, rogorc ganedis, aseve grZedis mi-

marTulebiT 5 km-ia. Semdeg suraTze (nax. 2.2.7) warmod-

genilia qalaq foTis mimdebare akvatoria regularuli 

badis wertilebiT da temperaturis Sesabamisi mniSvne-

lobebiT fsevdoferebSi. suraTze isris wveri miuTi-

Tebs piqselis mdebareobas.  

 

 

 
nax. 2.2.7. qalaq foTis mimdebare akvatoria regularuli 

badis kvanZiTi wertilebiT da temperaturis Sesabamisi 

mniSvnelobebiT. 
amgvarad, ganisazRvra zzt-is  mniSvnelobebi Savi 

zRvis regularuli badis (nax. 2.2.1) kvanZiT wertileb-

Si.  
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Tavi 3. Tanamgzavreli informaciis  

xarisxis kontrolis da xarisxis  

Sefasebis meTodologia 

 

§ 3.1. Tanamgzavruli informaciis xarisxis 

kontroli da   xarisxis Sefaseba piqselis doneze 

   

okeanologiaSi iseve, rogorc meteorologiaSi 

prognozebis sizuste mniSvnelovanwilad aris  damokide-

buli gamoyenebuli  sawyisi informaciis xarisxsa da rao-

denobaze. Tanamgzavruli informaciis gamoyeneba uzrun-

velyofs sawyisi velebis saWiro raodenobriv mxares. rCe-

ba problema Savi zRvis zzt-is Tanamgzavruli monaceme-

bis xarisxisa, rac moiTxovs garkveul Sesworebebs da Se-

sabamisi cdomilebebis dadgenas, raTa miviRoT maTi ga-

kontrolebuli monacemebi TiTqmis realur droSi [23, 

24]. 

Tanamgzavrul monacemTa uzustobebi SeiZleba da-

kavSirebuli iyos: a) Tanamgzavruli monacemebis xaris-

xTan b) gamosaTvleli algoriTmis cdomilebasTan.  pir-

veli sakiTxi kompleqsuria da moicavs uzustobebs da 

Secdomebs, rac dakavSirebulia: 

•   Tanamgzavris zenitis kuTxis mniSvnelobebTan; 

•   mzis zenitis kuTxis mniSvnelobebTan; 

•   RrublianobasTan; 

•   geolokaciis sizustesTan; 

•   satelekomunikacio kavSiris xarvezebTan da sxva. 

zemoTaRniSnuli xS/xk procedurebis Sedegad gamo-

iricxeba an minimumamde daiyvaneba.  

Catarebuli samecniero kvlevebis safuZvelze Semu-

Savebulia Savi zRvis  saqarTvelos sanapirosTvis Tanam-

gzavruli monacemebis procedurebis ganxorcielebis me-

Todologia [23]. Savi zRvis saqarTvelos sanapirosTvis 

Tanamgzavruli monacemebis xS/xk gamoyenebulia ori saz-
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Rvao meteorologiuri sadguris _ qobuleTis da foTis 

monacemebi. Seiqmna Savi zRvis zzt-is Tanamgzavrul da 

zRvis meteorologiuri sadgurebis monacemTa bazebi.  

Savi zRvis zzt-is  Tanamgzavrul monacemTa xk/xS 

procedurebi xorcieldeba etapobrivad piqselis (I eta-

pi) da badur (II etapi) doneebze [24]. analizis mTavari 

elementi aris monacemebidan anomaliebis identificire-

ba da maTi amoReba, raTa baduri analizis dros ar da-

maxinjdes Sedegi (baduri produqti). 

Tanamgzavrisa da meteosadguris monacemTa wyvile-

bis mniSvnelobebi iSviaTad Tanxvdeba droSi da geogra-

fiulad wanacvlebulia. amitom, saWiroa analizis dros 

amoikribos Tanamgzavris da zRvis meteorologiuri 

sadguris monacemebi, romelTa Soris droiTi sxvaoba 

1,5 sT-s ar aWarbebs. am pirobis dacvis SemTxvevaSi  Se-

saZlebelia Tanamgzavridan miRebuli zzt-is monaceme-

bis dazusteba miwispira dakvirvebebiT anu Tanamgzavris 

monacemTa xS/xk procedurebis ganxorcieleba piqselis 

doneze. 

Savi zRvis saqarTvelos sanapirosaTvis Tanamgzav-

ruli monacemebis xS/xk procedurebis Casatareblad  

gamoyenebulia ori sazRvao meteorologiuri sadguris 

_ qobuleTis da foTis monacemebi (moqmedi zRvis mete-

orologiuri sadgurebi saqarTvelos sanapiro zonaSi). 

mravalarxiani da arawrfivi algoriTmebiT miRebulia 

2007-2009 w.w. zafxulis Tveebis dilisa da Ramis Tanam-

gzavruli monacemebi. Seqmnilia zzt-is Tanamgzavrul 

da zRvis meteorologiuri sadgurebis monacemTa baze-

bi. 

Tanamgzavrul monacemebis xS/xk -Tvis qobuleTisa 

da foTisaTvis SeirCa sami uaxloesi piqseli (qobuleTi, 

qobuleTi1, qobuleTi2, foTi, foTi1, foTi2). am piqse-

lebSi miRebuli sidideebi Sedarda qobuleTisa da fo-

Tis Sesabamis zRvis meteologiuri sadgurebis monace-

mebs. analizma aCvena, rom zzt-is 24-sT-iani gradienti 
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naklebia 3.0°C-ze, amitom Tanamgzavruli monacemebi, 

romelTa gadaxra zRvis realur temperaturul mona-

cemTan SedarebiT 3.0°C-ze metia CaiTvala arasandod da 

amovarda statistikuri rigidan. 2007-2009 w.w. zafxu-

lis TveebisaTvis daTvlilia sam-sami piqselis mixedviT 

dajgufebuli temperaturis minimaluri gadaxrebi 

(ΔT<3°C) q.q. qobuleTisa da foTisaTvis anu Sedgenilia 

zzt-is Tanamgzavruli monacemebis anomaliis histogra-

mebi, romlebzec TandarTulia statistikuri paramet-

rebi. magaliTisaTvis, 3.1.1 da 3.1.2 cxrilebSi moyvani-

lia 2008 wlis zafxulis zzt-is Tanamgzavruli monace-

mebis anomaliis histogramebi Sesabamisad q.q. qobuleTi-

sa da foTisaTvis.  

statistikuri analizis Sedegad qobuleTisaTvis 

SeirCa qobuleTi2, xolo foTisaTvis _ foTi2 piqsele-

bi.  garda amisa dadginda rom mravalarxiani meTodiT 

daTvlili monacemebis minimaluri gadaxrebis sixSire 

metia arawrfivi  meTodiT daTvlilze, rac SemdegSi 

korelaciuri analiziTac dadasturda. amitom Semdgomi 

kvlevebisTvis gamoviyeneT zemoTaRniSnuli mravalarxi-

ani meTodiT gamoTvlili qobuleTi2-is (aRm. grZ. 

41,76399°, Crd. gan. 41,82869°) da foTi2-is (aRm. grZ. 

41,75873°, Crd. gan. 42,10637°) piqselebis monacemebi. 

maRali sandoobis statistikuri rigis Sesaqmnelad 

saWiroa iseTi monacemebi, romelTa gadaxra naklebia 

2°C-ze. korelaciuri analiziT dadginda, rom mrava-

larxiani meTodiT gansazRvruli zzt-is (qobuleTi, 

foTi) zRvis meteorologiur da Tanamgzavrul monace-

mebs Soris korelacia saSualod Seadgens 0.87-s. 
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cxrili 3.1.1 

2008 wlis zafxulis zzt-is Tanamgzavruli monacemebis anomaliis histograma 

q. qobuleTisaTvis  
piqselebis dasaxeleba 

qobuleTi qobuleTi1 qobuleTi2 
m1 m2 e1 e2 m1 m2 e1 e2 m1 m2 e1 e2 
1,8 1,7 -1,6 -1,3 -1,3 -1,2 -1,3 -1,1 -1,7 -1,6 -1,1 -0,9 

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

2,5 2,5 -1,6 -1,7 -1,8 -1,9 -2 -1,8 -3 -3,1 -2,9 -3 

1,1 1,1 -2,1 -2,1 -0,1 -0,2 -2,4 -2,4 0,2 0 -1,5 -1,2 

-1 -0,7 -2,3 -2,2 0 0,2 -2,4 -2,3 -0,2 0 -2 -1,8 

2,7 2,8 -3 -2,8 0,1 0,1 -2 -2,1 0,1 0,1 -2 -2 

-1 -0,9 -2,4 -2,5 -1 -1,1 -3 -2,9 -1 -1,1 -1,6 -1,6 

0,1 0,1 -2,1 -2,1 0,4 0,4 -2 -2,2 -0,8 -0,9 -2 -2,1 

1,8 2     -0,9 -1 -1 -1,1 0 -0,2 -1 -1 

1,3 1,6     -0,3 -0,5 -1 -1 2,3 2,3 -2 -1,9 

-0 0     2,7 2,7 -1,1 -1 -0,2 -0,2 -0,6 -0,6 

-1 -1,1     1,8 1,8 -1,8 -1,8 1,1 1,1 -0,4 -0,4 

-0 0     -0,9 -0,9 -1,5 -1,9 -0,9 -1 -0,8 -0,7 

1,3 1,3     -0,5 -0,5 -2,1 -2 -0,9 -0,9 -1,8 -1,8 

-1 -0,5     0,9 1 -1,8 -1,6 -1 -0,9 -1,5 -1,9 

-1 -0,9     -0,9 -0,9 -2 -2,1 0,8 0,9 -1,7 -1,6 

1,2 1,3     0,1 0,1 -2 -2 -0,1 -0,1 -2,1   -1,9 

1 1,3     1,8 2     2,1 2,2 -2 -2,1 

        1,1 1,1     2,3 2,6 -2,1 -2,1 

        2,6 2,9     2,7 3 -2,8 -2,8 

        0,4 0,6     0 0,2     

        -1,8 -1,8     -1,8 -1,8     

        0,3 0,5     0,1 0,2     

        2,8 3     2,7 2,9     

        -0,4 -0,4     0,2 0,3     

        2 2,4     -1,9 -1,9     

        0,5 0,6     -0,2 0     

        0,9 1,1     1,8 2     

                0,9 1,1     

m1 da e1 mravalarxiani  meTodiT, xolo m2 da e2 

arawrfivi meTodiT gamoTvlili, Sesabamisad dRisa da 

Ramis zzt-is gadaxrebis  monacemebi: 

m1 + e1 = 40 
m2 + e2 = 30 

 temperaturis minimaluri gadaxrebis sixSire: 

qobuleTi_17 qobuleTi1_20, qobuleTi2_33; jami=70 
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cxrili 3.1.2 

2008 wlis zafxulis zzt-is Tanamgzavruli monacemebis anomaliis histograma 

q. foTisaTvis 
piqselebis dasaxeleba 

foTi foTi1 foTi2 
m1 m2 e1 e2 m1 m2 e1 e2 m1 m2 e1 e2 
1,7 1,5 0 0,4 2,3 2,3 -1,2 -1,3 2,6 2,7 -1 -1,1 

1,6 1,4 -0,9 -0,5 1,9 2,4 0 0,2 -0,7 -0,9 -2,8 -2 

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

0,3 0 -3 -2,8 0,3 0,5 -1,4 -1,4 1 1,1 -2,1 -2,3 

2,3 2,3 -1,9 -1,7 0,3 0,5 -0,7 -1,1 -1,3 -1,5 -2,5 -2,1 

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

1,7 1,7 -2,1 -2,2 -2 -2,2 -1,3 -1,2 0,6 0,3 -1,8 -1,7 

2,3 2,3 -2 -2 0,4 0,3 -2,9 -2,9 1,8 1,8 -3 -3,1 

2,4 2,4 -2 -1,9 0,5 0,3 -2,3 -2,2 0,3 0,2 -1,6 -1,2 

-0,9 -1 -2,3 -2,3 0,3 0,1 -2,3 -2,3 -0,1 -0,3 -1,6 -1,5 

2,2 2,2 -2,9 -3,2 -0,3 -0,4 -2 -1,7 -1 -1 -1 -1 

2,1 2,1   0,2 0,1 0,7 0,9 1,8 1,9 -2,1 -2 

2,7 2,9   1,1 1 -1 -1 0,3 0,2 -1,7 -1,7 

0 0   0,1 0,1 -1,9 -2 3 3 -1,9 -1,7 

    -1,1 -1,1 -1,3 -1,2 0,1 0 0,8 0,9 

    0,5 0,5 -2 -2 -1 -1 -0,7 -0,7 

    -0,6 -0,7 -1,8 -1,8 0,7 0,7 -2 -2 

    0,8 0,8 -0,3 -0,3 -0,3 -0,4 -1 -0,9 

    0,2 0,2   0,3 0,2 -2 -2 

    0,9 1   1,4 1,5 -2,6 -2,7 

    2,6 2,7   2,5 2,5 -2,9 -2,9 

    2,1 2,2   1,4 1,4 -1,7 -1,7 

    2 2,2   0 0,1 -0,9 -0,9 

    0,1 0,1   -0,8 -0,4   

    2,5 2,8   -1,4 -1,4   

    0,8 1,1   -0,1 0   

    -1,1 -1,1   2,7 2,7   

    2,4 2,4   -0,7 -0,7   

    0,3 0,4   2 2,1   

    1 1,1   -1,2 -1,1   

m1 da e1 mravalarxiani  meTodiT, xolo m2 da e2 

arawrfivi meTodiT gamoTvlili, Sesabamisad dRisa 

da Ramis zzt-is gadaxrebis  monacemebi: 

m1 + e1=39 

m2 + e2=33 
 temperaturis minimaluri gadaxrebis sixSire: 

qobuleTi_15 qobuleTi1_27, qobuleTi2_30; jami=72 
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zRvis meteorologiuri sadguris monacemebidan da-

debiTi gadaxrebi gamowveulia Tanamgzavruli informaci-

is avtomaturi damuSavebis xarvezebiT, anu piqselis ko-

ordinatebis arazusti geolokaciiT da xmeleTisken ga-

daxriT, rac uRrublo amindis SemTxvevaSi vizualuradac 

SesamCnevia. zafxulSi dilis gazomvebis dros, xmeleTis 

zedapiris temperatura zzt-ze  maRalia da dadebiTi ga-

daxrac amiT aris ganpirobebuli. amis gamosworeba SesaZ-

lebelia geoinformaciuli sistemebis e.w. GIS-is gamoyene-

biT, rac saboloo jamSi gazrdis Tanamgzavruli dakvir-

vebebis Sedegad miRebuli monacemebis statistikur rigs.  

mniSvnelovani uaryofiTi gadaxra fiqsirdeba im 

SemTxvevaSi, Tu SerCeuli piqseli RrubliT aris dafa-

ruli, magram Rrublianobis algoriTmiT misi gamoricxva 

ver moxerxda. momavalSi, RrubliT dafaruli raionebi-

saTvis SesaZlebelia pasiuri mikrotalRovani sensorebis 

monacemebis gamoyeneba. mikrotalRovani gamosxivebis-

Tvis Rrublis safari dabrkolebas ar warmoadgens. am 

SemTxvevaSi moixsneba RrublianobiT gamowveuli uaryo-

fiTi gadaxrebis SemTxvevebi, rac aseve gazrdis Tanam-

gzavridan miRebuli monacemebis statistikur  rigs. 

Tanamgzavr Metop-A-dan miRebuli informaciiT ga-

moTvlili zzt-is dadebiTi (a), uaryofiTi (b) da mcire 

(g) gadaxris magaliTebi moyvanilia nax. 3.1.1-ze. dadebi-

Ti gadaxra dafiqsirebulia 2007 wlis 12 agvistos di-

las da Seadgens: qobuleTi2-Si ΔT1= +3,9°C, foTi2-Si 

ΔT2= +3,7°C. uaryofiTi gadaxra daikvirveba 2007 wlis 5 

agvistos Ramis da Seadgens: qobuleTi2-Si ΔT1= _9,5°C, 

xolo foTi2-Si monacemi ukugdebulia  Rrublianobis 

gamo. mcire gadaxra daikvirveba 2007 wlis 26 ivnisis 

dRis temperaturuli velis suraTze, qobuleTi2-Si 

ΔT1= _0,3°C, xolo foTi2-Si ΔT2 = _0,8°C.  isris wveri 

miuTiTebs sazRvao meteorologiuri sadguris Sesaba-

mis piqselze. 
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a 

 
b 

 
g 

nax. 3.1.1. dadebiTi (a), uaryofiTi (b) da mcire (g) gadaxris   maga-

liTebi. Tanamgzavri Metop-A/AVHRR. 
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Catarebuli analizi gviCvenebs, rom Tanamgzavru-

li dakvirvebebis safuZvelze mravalarxiani meTodiT 

gansazRvruli Savi zRvis zzt-is (qobuleTi, foTi) mo-

nacemebi, sakmaod kargad Seesabameba zRvis zedapiris 

temperaturis realur mniSvnelobebs.  

 zemoTmoyvanili kvleviTi masalis Sejamebis  safuZ-

velze SesaZlebelia  Camoyalibdes Savi zRvis saqarTve-

los sanapirosTvis Tanamgzavruli  monacemebis   xS/xk -

is meTodologia piqselis doneze.  

igi mdgomareobs SemdegSi: 

1. zzt-is gamoTvlis dros saWiroa im piqselebis 

ukugdeba, romelTaTvisac: 

a. Tanamgzavris zenitis kuTxe 53°-s aRemateba;   

b. mzis zenitis kuTxe naklebia 1°-ze; 

g. Rrublianobis maCvenebeli 0-is toli ar         

aris; 

d. Tanamgzavruli monacemebis gadaxra    me-

teorologiuri monacemebidan 3.0°C-ze 

mets Seadgens.   

2. Tu mzis zenitis kuTxe 75°-s aRemateba, zzt-is ga-

moTvla xdeba Ramis algoriTmiT; winaaRmdeg Sem-

TxvevaSi _ dRis algoriTmiT; 

3. Tanamgzavruli suraTebisaTvis, romelTa garCeva-

doba 30 m-is tolia an ufro dabalia, saqarTve-

los Savi zRvis sanapiro zolis konturi nax. 

2.2.6-ze moyvanili saxiT unda iyos warmodgenili. 

4. saqarTvelos Savi zRvis sanapiros ori qalaqis qo-

buleTisa da foTis Sesabamisi piqselebisaTvis 

(qobuleTi _ aRm. grZ. 41,76399°, Crd. gan. 

41,82869° da foTi _ aRm. grZ. 41,75873°, Crd. gan. 

42,10637°) zzt-is  Tanamgzavruli monacemebi unda 

gamoiTvalos mravalarxiani  meTodiT. 
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$ 3.2. Tanamgzavruli informaciis xarisxis kontroli da  

xarisxis    Sefaseba badur doneze   

 

piqselis doneze procedurebis ganxorcielebis Sem-

deg saWiroa xk/xS-is procedurebi CavataroT badur do-

neze. amisaTvis gamoiyeneba `argos~ saxelwodebiT cnobi-

li saerTaSoriso programis monacemebi. programis Ziri-

Tadi mizania okeanisa da zRvis wylis temperaturisa da 

marilianobis profilebis Seswavla. am miznis misaRwevad 

drifterebis vrceli sistemis Seqmna 2000 wlidan daiwyo 

[29]. programaSi monawileobs 23 qveyana da amJamad zRveb-

sa da okeaneebSi, mTeli msoflios masStabiT ,,argos~ sis-

temis daaxloebiT 6000 drifteri moqmedebs. zRvis wylis 

temperaturisa da marilianobis profilebi internetiT 

,,argos” portaliT (www.argo.net) aris xelmisawvdomi.  

TiToeuli drifteri avtonomiuri xelsawyoa, rom-

lis samuSao ciklis xangrZlivoba 10 dRes Seadgens. aTi 

dRis ganmavlobaSi, xelsawyo 10 saaTi rCeba zRvis zeda-

pirze, Semdeg iZireba 1000 m siRrmeze, sadac 8-10 dRis 

ganmavlobaSi rCeba da dinebas mihyveba. Semdeg 2000 m-is 

siRrmemde iZireba, ris Semdegac 10 saaTis ganmavlobaSi 

zedapirisaken miemarTeba da zRvis wylis temperaturis 

da marilianobis profils (wylis wnevaze damokidebule-

bas) akvirdeba. drifteris zedapirze amosvlis Semdeg 

gazomvis monacemebi gadaecema `iazonis~ Tanamgzavrebis 

sistemas, romlebic Tavis mxriv monacemebs mimReb sad-

gurebs ugzavnian. miRebuli profilebis 90% xelmisaw-

vdomia 24 sT-is ganmavlobaSi, xolo 48 sT-is ganmavlo-

baSi yvela drifteris monacemi mzad aris. `argos~ mona-

cemebi koriolisis (safrangeTi) da GODAE-s (dawvrile-

biT ix. qvemoT) centrebis saSualebiT vrceldeba, Tum-

ca, msoflio meteorologiuri organizaciis globaluri 

satelekomunikacio sistemis saSualebiT monacemebis re-

alur droSi miReba klimatis da amindis operatiul cen-

trebsac SeuZliaT (nax. 3.2.1). 
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nax. 3.2.1. saerTaSoriso proeqtis ,,argos”     

drifterebis moqmedebis sqematuri  suraTi. 

 
drifteris monacemebis sakmarisi statistikur mo-

nacemTa rigis Seqmnis SemTxvevaSi drifterebi efeqturi 

saSualebaa Tanamgzavruli monacemebis xk/xS procedu-

rebis gansaxorcieleblad, rac ganpirobebulia drifte-

rebis monacemTa didi sizustiTa da simravliT (sxva 

okene/zRvis zedapirze ganlagebul sadamkvirveblo sa-

SualebebTan SedarebiT). es monacemTa sivrciTi ganawi-

lebis detalizaciaSi hpovebs asaxvas. arsebuli gamoc-

dileba saSualebas iZleva Tanamgzavruli informaciiT 

da drifterebis gamoyenebiT xk/xS procedurebis Cata-

rebiT didi sizustiT ganisazRvros Savi zRvis mTeli 

zedapiris (akvatoriis) temperatura.  

unda aRiniSnos, rom minimaluri siRrme, romelzec 

drifteri temperaturas zomavs 4 m-ia. cxadia, rom 

zRvis temperaturis mniSvneloba 4 m siRrmeze ar Seesa-

bameba zRvis temperaturis mniSvnelobas zedapirze. 

dadgenilia, rom Savi zRvisaTvis temperaturuli velis 
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sivrciTi ganawilebis saSualo vertikaluri gradientia 

1°C/1m-ze, anu 4 m siRrmeze zedapiridan gadaxra 4°C-ia. 

martivad, rom vTqvaT imisaTvis, rom Savi zRvis romeli-

me wertilSi (kvanZSi) Tanamgzavruli monacemebiT gansaz-

Rvruli zzt-is mniSvnelobebi Sedardes drifteriT ima-

ve wertilSi gazomil temperaturis monacemebs saWiroa 

drifteris mier 4 m siRrmeze gazomil mniSvnelobas dae-

matos doneebis gamaTanabrebeli sidide 4°C.  driftere-

bis monacemebis dasamuSaveblad gamoiyeneba specialuri 

programa [30]. 

`argos~ drifterebis saSualebiT temperaturis ga-

zomvis sizuste ±0.005°C -s Seadgens, siRrmis gazomvis 

sizuste _ 5 m-s. TiToeuli drifteris `sicocxlis xan-

grZlivoba~ saSualod oTxi welia. 3° -iani sivrciTi gana-

wilebis uzrunvelsayofad yovelwliurad daaxloebiT 

800 axali drifteris gaSveba aris saWiro. 

nax 3.2.2-ze warmodgenilia Savi zRvis aRmosavleT 

akvatoriaSi 2007 wlis oqtomberSi moqmedi 4900540 

drifteris mier gazomili monacemebiT agebuli zRvis 

temperaturis da marilianobis profilebi. 

 
 

nax. 3.2.2. Sav zRvaSi 4900540 drifteris mier gazomili  tem-

peraturisa da marilianobis profilebi.  

                     oqtomberi 2007 w.  
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programa `argo~ uSualo kavSirSia Tanamgzavrul 

altimetrul misia `iazonTan~. `argo~ da `iazoni~ er-

Toblivad, operatiuli monacemebiT uzrunvelyofen 

okeanis monacemebis asimilaciis globaluri eqsperimen-

tis programas (Global Ocean Data Assimilation Experiment – 
{laTinuri akronimi _ GODAE}), rac Sesabamisi monacem-

Ta bazebis dagrovebis SemTxvevaSi okeanis klimatis 

prognozirebis saSualebas iZleva [31].  

drifterebis ZiriTadi naklia maT mier mocemuli 

masivebis arasruloba, radganac maTi monacemebi arasak-

marisia zRvis mTeli zedapiris temperaturuli velis 

aRsadgenad.  

meores mxriv, rogorc zemoT aRiniSna, driftere-

bis saTanado gamoyenebiT SesaZlebelia zRvis mTeli ze-

dapiris temperaturuli velis mniSvnelobebis gansaz-

Rvra Tanamgzavruli  monitoringis safuZvelze, rac 

Tavis mxriv saSualebas iZleva Catardes zRvis mdgoma-

reobis prognozi da Sesabamisad stiqiuri movlenebis 

SemTxvevaSi _ adreuli gafrTxileba. 

aSS-is okeanisa da atmosferos erovnuli adminis-

traciis klimatis prognozirebis centri (CPC/NOAA) 

atarebs zzt-is klimatologiuri monacemebis analizs. 

klimatologiuri monacemebis erTi gradusi sivrciTi 

garCevadobis uzrunvelsayofad centri iyenebs, ro-

gorc sazRvao gemebidan da drifterebidan Catarebuli, 

aseve Tanamgzavruli gazomvebis Sedegebs. garda yovel-

Tviuri analizisa, centri yovelkvireulad erTi gra-

dusi sivrciTi garCevadobis sizustiT zzt-is analizs 

optimaluri interpolaciis  meTodiTac awarmoebs [32-

33].    

nax. 3.2.3-ze feradi skalis mixedviT warmodgeni-

lia reinoldsis saSualo klimatologiuri temperatu-

rebis mniSvnelobebi 2007 da 2008 wlebis ivnisis, ivli-

sisa da agvistos TveebisaTvis (zafxulis sezoni). zzt-

is klimatologiuri monacemebi [34]-Si miTiTebuli  in-
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ternetis  wyarodanaa xelmisawvdomi. regularulad ga-

naxlebadi monacemTa baza moicavs klimatologiur mo-

nacemebs dawyebuli 2004 wlis ianvridan. 

 
nax. 3.2.3 Savi zRvis zzt-is saSualo Tviuri  klimatologiuri 

mniSvnelobebi.  2007-2008 w.w. zafxulis sezoni. 

 

winamdebare naSromSi Savi zRvis zedapiris tempera-

turuli velis gansazRvrisas RrublebiT dafarul re-

gularuli badis kvanZiT wertilebSi zzt-is mniSvnelo-

bebis aRdgenisaTvis gamoyenebulia aSS-is okeanisa da at-

mosferos erovnuli administraciis klimatis prognozi-

rebis centris klimatologiuri monacemebi (ix. § 5.2). 
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2007-2009 w.w. ganmavlobaSi Sav zRvaSi moqmedebda 

`argos~ flotiliis oTxi drifteri, 4900489, 4900540, 

4900541, 4900542. nax. 3.2.4-ze warmodgenilia driftere-

bis mier Savi  zRvis wylis temperaturis da mariliano-

bis profilebis gazomvis  wertilebi  2007-2009 w.w. zaf-

xulis sezonisaTvis. drifterebis mdebareoba suraTze 

Seesabameba maT mier zRvis wylis temperaturisa da mari-

lianobis profilebis gazomvis adgilmdebareobas. 

 

 
nax. 3.2.4. drifterebis mier Savi  zRvis wylis temperaturi-

sa da marilianobis profilebis gazomvis wertilTa sivrciTi ga-

nawileba. 1 ivnisi-31 agvisto 2007-2009 w.w. 

 

magaliTisaTvis, cxr. 3.2.1-Si moyvanilia 4900489 

drifteris mier 2007 wlis 4 ivniss, garkveul wertilSi 

gazomili zRvis wylis wnevisa da temperaturis profi-

lis Sesabamisi ricxviTi mniSvnelobebi.  

 

cxrili 3.2.1 



 64 

4900489 drifteris mier gazomili Savi zRvis wylis wnevis 

da temperaturis profilis Sesabamisi monacemebi wer-

tilSi koordinatebiT aRm grZ. 39.633 O ,  

Crd. gan.  42.224
O 

 (04.06.2007 w.) 
 

wneva (de-

ci bari) 

temp 

(
O C) 

wneva (deci 

bari) 

temp 

(
O C) 

wneva (deci 

bari) 

temp 

(
O C) 

4.6 17.695 149.7 8.368 524.5 8.886 
9.6 13.679 159.4 8.421 549.5 8.89 
14.5 11.47 169.3 8.496 573.9 8.893 
19.3 10.013 179.3 8.54 599.1 8.897 
24.3 9.082 189.4 8.581 649.5 8.902 
29.1 8.6 199.5 8.614 699.5 8.908 
34.4 8.082 209.5 8.637 749.1 8.915 
39.4 7.878 219.2 8.665 799.4 8.923 
44.3 7.75 229.5 8.686 849.1 8.931 
49.6 7.67 239.5 8.705 899.1 8.939 
54.6 7.707 249.1 8.728 949.5 8.947 
59.5 7.604 259.1 8.742 998.9 8.956 
64.6 7.583 269.3 8.756 1049.6 8.964 
69.8 7.573 279.1 8.768 1099.3 8.972 
74.4 7.464 289.1 8.779 1148.9 8.98 
79.4 7.496 298.8 8.791 1199.3 8.988 
84.8 7.552 324.6 8.814 1249.5 8.996 
89.5 7.609 349.4 8.83 1299.2 9.003 
94.3 7.676 374 8.843 1349 9.011 
99.5 7.751 399.1 8.852 1399 9.018 
109.7 7.892 424.1 8.863 1449.1 9.026 
119.1 8.046 449.2 8.87 1499.1 9.033 
129.4 8.157 474.2 8.876 1549.4 9.04 

139.3 8.3 499.2 8.881     
 

Sav zRvaSi sxvadasxva drifteris mier gazomili 

wylis wnevis da temperaturis profilis Sesabamisi ric-

xviTi monacemebiT da am profilebis Sesatyvisi geogra-

fiuli koordinatebis da gazomvis drois miTiTebiT 
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Sedgenilia cxrilebi 2007-2009 ww. zafxulis sezonisaT-

vis. 3.2.2 cxrilSi, TvalsaCinoebisaTvis moyvanilia ze-

moTaRniSnuli monacemebi 2007 wlisaTvis. drifterebis 

gazomvis monacemebis dasamuSaveblad gamoyenebulia 

specialuri programa `Ocean Data View~ [30]                                 

cxrili 3.2.2. 

2007 w.-is zafxulis sezonisaTvis drifterebiT drois  

miTioTebul momentSi, Savi zRvis garkveul  wertilebSi,  

gazomili wnevisa da  

temperaturis mniSvnelobebi 

 

drif-

teri 
ww-Tv-dR sT:wT:wm 

grZe-

di(E) 
gane-

di(N) 

wne-

va(d.ba

ri) 

temp. 

(
OC) 

2007 weli 

4900489 2007-06-04 08:35:38.001 39.633 42.224 4.6 17.695 

4900489 2007-06-11 15:07:09.002 39.631 42.205 4.5 15.15 

4900489 2007-06-18 23:42:55.995 39.638 42.257 4.9 20.787 

4900489 2007-06-26 07:54:49.998 39.687 42.454 4.9 16.985 

4900489 2007-07-03 11:48:15.000 39.757 42.571 4.5 10.614 

4900489 2007-07-10 14:44:53.999 39.608 42.643 4.8 24.098 

4900489 2007-07-18 00:46:13.000 39.551 42.74 4.7 22.076 

4900489 2007-07-25 08:11:42.001 39.425 42.655 4.9 15.947 

4900489 2007-08-08 19:24:09.002 38.921 42.868 4.9 27.005 

4900489 2007-08-15 21:55:32.998 38.762 43.053 4.8 26.575 

4900489 2007-08-23 07:14:44.999 38.676 43.253 4.9 27.003 

4900540 2007-06-04 14:34:05.999 40.784 42.486 4.8 19.801 

4900540 2007-06-11 16:43:37.002 40.687 42.47 4.7 15.841 

4900540 2007-06-18 23:43:21.997 40.64 42.5 4.8 22.477 

4900540 2007-06-26 06:13:39.000 40.654 42.464 4.9 23.756 

4900540 2007-07-10 17:13:21.999 40.59 42.415 4.8 19.959 

4900540 2007-07-17 23:35:34.999 40.553 42.321 4.9 16.309 

4900540 2007-08-16 02:34:02.000 40.408 42.607 8.1 14.523 

4900540 2007-08-23 07:15:04.999 40.36 42.651 4.6 24.358 

4900540 2007-08-30 13:51:24.000 40.266 42.736 4.9 27.14 

4900541 2007-06-02 08:47:54.001 31.221 42.542 4.8 19.241 
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4900541 2007-06-09 14:18:29.995 31.046 42.602 4.8 20.634 

4900541 2007-06-16 19:47:21.004 31.047 42.653 4.8 21.857 

4900541 2007-06-24 01:57:30.000 31.07 42.765 4.6 24.201 

4900541 2007-07-01 07:40:17.000 31.051 42.803 4.4 24.095 

4900541 2007-07-08 14:10:42.997 31.052 42.854 4.6 24.512 

4900541 2007-07-15 20:16:56.000 30.974 42.928 4.8 24.408 

4900541 2007-07-23 02:06:18.000 30.983 42.966 5 25.895 

4900541 2007-07-30 08:06:38.001 30.986 42.957 4.7 25.83 

4900541 2007-08-06 14:36:12.994 31.021 42.982 4.5 25.345 

4900541 2007-08-13 20:29:37.003 31.11 42.954 4.6 25.245 

4900541 2007-08-21 02:14:47.001 31.171 42.865 4.9 26.464 

4900541 2007-08-28 08:39:26.000 31.087 42.818 4.9 25.919 

4900542 2007-06-02 08:48:03.000 36.618 41.61 4.6 20.04 

4900542 2007-06-09 11:06:28.000 36.608 41.566 4.8 19.951 

4900542 2007-06-16 18:07:00.000 36.711 41.553 4.5 22.215 

4900542 2007-07-08 10:50:43.002 36.751 41.512 4.6 23.877 

4900542 2007-07-15 18:36:54.998 36.688 41.533 4.3 22.867 

4900542 2007-07-22 22:43:57.998 36.83 41.458 4.5 24.818 

4900542 2007-07-30 04:19:15.000 36.865 41.4 4.7 26.101 
 

Tanamgzavris saSualebiT zzt-is gazomvisa da 

drifterebis zRvis wylis temperaturis monacemebi 

2007-2009 ww. zafxulis sezonisaTvis moyvanilia 3.2.3 

cxrilSi. 

Tanamgzavruli zzt-is monacemebis dazustebisaT-

vis drifterebis mier zRvis temperaturis ufro zust  

gazomvebze dayrdnobiT SeirCa im drifterebis monace-

mebi, romlebisTvisac zRvis wylis temperaturis gazom-

vis drosa da  Tanamgzavris sensoris mier drifteris 

gazomvis wertilSi infrawiTeli gamosxivebis registri-

rebis droTa Soris sxvaoba 1.5 saaTs ar aRemateba. 

drifterebis monacemebis ricxvi, romlebic am 

moTxovnas akmayofileben 2007-2009 wlebis zafxulis se-

zonebisaTvis 31-ia. maTgan 24 Seesabameba dRis, xolo 7 

_ Ramis gazomvebs.       
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unda aRiniSnos, rom drifteris ramdenime mona-

cems Tanamgzavruli Sesatyvisi ar moeZebna. aseTi Sem-

Txvevebi 3.2.3 cxrilSi ,,_”-Tia aRniSnuli. es is Sem-

Txvevebia, rodesac Tanamgzavris gazomvebis Sedegebma 

ver daakmayofiles zzt-is gamoTvlis moTxovnebi, ker-

Zod, Rrublianobis gamo Tanamgzavruli monacemebis 

gansazRvra SeuZlebeli iyo. 

maSasadame, drifteris ramdenime monacems Tanam-

gzavruli Sesatyvisi ver moeZebna: a) Rrublianobis ga-

moda b) radgan, zemoTaRniSnuli droiTi moTxovnis 

dacva SeuZlebeli iyo. 

cxrilis ganxilva gviCvenebs, rom drifterebiT 

zRvis wylis temperaturis profilis gazomvis siRrme  

(daaxloebiT 4 m) Seesabameba 4-5 decibar wnevas, amitom 

zzt-is Tanamgzavrul monacemebTan Sesajereblad am mo-

nacemebis eqstrapolacia aris saWiro, rac rogorc aR-

vniSneT specialuri programis saSualebiT xdeba. cxri-

lis monacemebis mixedviT SeiZleba davaskvnaT, rom mo-

cemuli periodisaTvis (2007–2009 ww. zafxulis sezoni) 

drifterebiT gazomil zRvis wylis temperaturasa da 

zzt-is Tanamgzavrul monacemebs Soris sxvaoba, ori 

SemTxvevis garda (Sesabamisi monacemebi varskvlaviTaa 

aRniSnuli), ar aRemateba 3°C, rac  Savi zRvis Tanam-

gzavruli monacemebis xk/xS  SemuSavebul meTodologi-

as (ix. § 3.1.) savsebiT Seesabameba.  
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cxrili 3.2.3 

drifteriT Savi zRvis wylis temperaturis gazomvis da  

Tanamgzavruli monacemebiT zzt gamoTvlis Sedegebi  

(2007-2009 ww zafxulis sezoni) 
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regularuli badis kvanZebSi Savi zRvis zzt-is gan-

sazRvrisaTvis aucilebelia badis kvanZebis koordina-

tebis gansazRvra. am mizniT visargebleT LANDSAT-7 
Tanamgzavris arqivuli monacemebis saSualebiT Sedgeni-

li Savi zRvis sanapiro zolis mozaikuri suraTiT (ix. 

nax. 2.2.4), romlis sivrciTi garCevadoba 30 m-s Seadgens. 

rogorc aRvniSneT regularuli badis kvanZebs Soris 

manZili 5 km-ia, Sesabamisad, am suraTebis sivrciTi gar-

Cevadoba savsebiT sakmarisia. badis wertilebis koordi-

natebis dadgenisas LANDSAT-is suraTebis garCevadoba 

100 m-mde gavauareseT.  

badis wertilebis saTavis koordinatebi winas-

war iyo gansazRvruli _ aRmosavleT grZedis 27° 

57’ da CrdiloeT ganedis 40° 51’. regularuli ba-

dis kvanZebs Soris 5 km manZili meridianis gaswvriv 

0.045 graduss Seesabameba, paralelis gaswvriv (qa-

laq foTis ganedze) _ 0.061513 graduss. regularu-

li badis kvanZebi ganlagebulia 111 mwkrivad da 

225 svetad, amasTan Savi zRvis akvatoriaze maTgan 

mxolod 15874 kvanZi xvdeba. regularuli badis 

kvanZebis koordinatebis dadgenis Semdeg movaxdi-

neT zzt-is Tanamgzavrul monacemebze badis zed-

deba da kvanZiT wertilebSi temperaturis mniSvne-

lobebis gansazRvra.  

magaliTisaTvis 3.2.4 cxrilSi moyvanilia 2007 

wlis 24 ivniss Tanamgzavr MetOp-A-s AVHRR senso-

ris dRis gazomvis monacemebis safuZvelze gamoT-

vlili zzt-is mniSvnelobebi regularuli badis 

kvanZebSi (pirveli 10 kvanZis monacemebi). cxrilis 

pirvel svetSi mocemulia kvanZis rigiTi nomeri, 

meore-mesame svetebSi grZedi da ganedi, meoTxe 

svetSi kvanZis pirobiTi niSani. pirveli sami cifri 

aRniSnavs badis kvanZebis striqonis nomers, meore 
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sami cifri _ svetis nomers (mag. 000 niSnavs pirvel 

svets). mexuTe da meeqvse svetebSi moyvanilia mra-

valarxiani da arawrfivi algoriTmebiT Tanamgzav-

ruli informaciis safuZvelze gamoTvlili zzt-is 

mniSvnelobebi. regularuli badis kvanZebi aiTvle-

ba, rogorc matricis wertilebi, rigebis da svete-

bis mixedviT. Sedegi, romelic faqtobrivad Savi 

zRvis zedapiris temperaturul vels warmoadgens, 

Sedgeba 15874 kvanZis monacemisagan.  

 

cxrili 3.2.4.  

Tanamgzavr Metop-A-s AVHRR sensoris 2007 wlis   

24 ivnisis gazomvis monacemebis mixedviT gamoTvlili 

zzt-is mniSvnelobebi Savi zRvis regularuli badis  

kvanZebSi  (pirveli 10 kvanZis monacemebi). 

 

drifterebis gamoyenebiT Savi zRvis mTeli zedapi-

ris Tanamgzavrul monacemTa xk/xS-is procedurebis (ba-

duri done) praqtikuli ganxorcielebis ori magaliTi 

moyvanilia nax. 3.2.5-ze [35]. suraTze gamosaxulia Savi 

zRvis zzt-is velebi Sesabamisi histogramebiT:  

No  grZedi ganedi niSani TMCSST  TNLSST 

pin_1  27.95  42.11005  028_000  26.17179  26.19524 

pin_2  27.95  42.15506  029_000  25.95029  25.97895 

pin_3  27.95  42.20006  030_000  25.95133  25.98001 

pin_4  27.95  42.24506  031_000  26.68198  26.70247 

pin_5  27.95  42.29006  032_000  26.57939  26.59721 

pin_6  27.95  42.33506  033_000  26.39842  26.41909 

pin_7  27.95  42.38007  034_000  26.53128  26.55027 

pin_8  27.95  42.42507  035_000  26.39944  26.42016 

pin_9  27.95  42.47007  036_000  25.94088  25.97 

pin_10  27.95  42.51507  037_000  26.25217  26.27485 
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• Tanamgzavrul da drifterul monacemebs Soris 

mcire sxvaobis magaliTi: a _ Savi zRvis zzt-is 

velis Tanamgzavruli suraTi xk/xS-is procedu-

rebis Catarebis gareSe, b _  Sesabamisi histog-

rama; g _ Savi zRvis zzt-is velis Tanamgzavru-

li suraTi drifteruli monacemebiT xk/xS-is 

procedurebis Catarebis Semdeg, d _ Sesabamisi   

histograma.  monacemebi  miRebulia  MetOp-
A/AVHRR-is informaciaze dayrdnobiT (2008 

wlis 12 ivlisi); 

• Tanamgzavrul da drifterul monacemebs Soris 

SedarebiT mniSvnelovani sxvaobis magaliTi: e _ 

Savi zRvis zzt-is velis Tanamgzavruli suraTi 

xk/xS-is procedurebis Catarebis gareSe, v _ Se-

sabamisi histograma; z _ Savi zRvis zzt-is ve-

lis Tanamgzavruli suraTi drifteruli mona-

cemebiT xk/xS-is procedurebis Catarebis Sem-

deg, T _ Sesabamisi histograma. monacemebi  mi-

Rebulia  MetOp-A/AVHRR-is informaciaze day-

rdnobiT (2007 wlis 16 ivnisi).  

histogramebze naTlad Cans erTnairi temperaturis 

(Sesabamisi feris) mqone piqselebis raodenoba da is gan-

sxvaveba, romelic arsebobs Tanamgzavrul suraTebs So-

ris xk/xS-is procedurebis Catarebamde da drifteruli 

monacemebiT Tanamgzavruli informaciis xk/xS procedu-

rebis Catarebis Semdeg. ase magaliTad, 2008 wlis 12 iv-

lisis Tanamgzavruli temperaturuli velis informaci-

is Sejerebam drifterebis monacemebTan cxadyo, rom 

sxvaoba Seadgens 0.128°C -s, xolo 2007 wlis 16 ivnisis 

amave monacemebis urTierTSejerebiT sxvaobam Seadgina 

0.873°C.  
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 a g 

  
b d 

  
e z 

  
v T 

 

nax. 3.2.5. Savi zRvis zedapiris temperaturuli velis  

Tanamgzavruli suraTebi Sesabamisi histogramebiT,  

drifteruli monacemebiT xk/xS procedurebis 

 ganxorcielebamde da ganxorcielebis Semdeg. 
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dasmuli amocanis gadawyvetisas didi mniSvneloba 

eniWeba Tanamgzavruli da drifteruli gazomvebis siv-

rcul da droiT Tanxvedras, agreTve sxvadasxva xarve-

zebis gavlenis gaTvaliswinebas.  

 unda aRiniSnos, rom Savi zRvis zzt-is Tanamgzav-

ruli monacemebis xS/xk procedurebi drifterebis Sesa-

bamisi informaciis gamoyenebiT sakmaod zustadaa for-

mulirebuli da gadawyvetili, ramac ganapiroba aRniSnu-

li monacemebis gansazRvra saWiro sizustiT sivrcesa da 

droSi. 
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Tavi 4. Savi zRvis zedapiris  

temperaturebis monacemTa bazebi 

 

§ 4.1. Tanamgzavrul monacemTa bazebi 

 

Savi zRvis zzt-is realuri monacemebis gansazRvra 

moicavs xk/xS procedurebis ganxorcielebas. zzt-is Ta-

namgzavruli informacia saWiroebs garkveul Seswore-

bebs da Sesabamisi cdomilebebis gamoricxvas. Tanam-

gzavrul monacemTa xk/xS procedurebis praqtikulad 

gansaxorcieleblad gamoyenebulia: 

• sxvadasxva zogadi maxasiaTeblebi;  

• piqselis doneze _ sazRvao meteorologiuri 

sadgurebi; 

• badur doneze _ drifterebi.  

bunebrivia, rom am samuSaos efeqturad warmarTvi-

saTvis aucilebelia Seqmniliyo Savi zRvis zzt-is Ta-

namgzavruli, zRvis meteorologiuri sadgurebis da 

drifterebis monacemTa ganaxlebadi bazebi [36, 37]. 

zRvis meteorologiur monacemTa bazis Seqmna aris 

Tanamedrove sazRvao informaciuli sistemebisa da teq-

nologiebis dargSi muSaobis erT-erTi mniSvnelovani 

mimarTuleba.  

monacemTa baza warmoadgens urTierTdakavSirebul 

monacemebis erTobliobis informaciul models. mona-

cemTa bazis organizacia da teqnologia dakavSirebulia 

monacemTa struqturizebasTan da maT marTvasTan.  

Catarebuli kvlevis farglebSi daigegma Tanamgzav-

ruli, zRvis meteorologiuri sadgurebis da driftere-

bis monacemTa bazebis Seqmna, romelTa safuZvelze Se-

saZlebelia Savi zRvis zzt-is realuri monacemebis gan-

sazRvra da amavdroulad miRebuli Sedegebis saboloo 

momxmareblisaTvis mosaxerxebeli formiT miwodeba. 

monacemTa marTvisaTvis aucilebelia  iseTi sis-

temis Seqmna, romelic uzrunvelyofs monacemTa Sevse-
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bas, axali cxrilebis damatebas, bazis struqturis Sec-

vlas aucileblobis SemTxvevaSi, ramdenime monacemTa 

bazis (Cven SemTxvevaSi Tanamgzavrul, zRvis  meteoro-

logiuri sadgurebis da drifterebis monacemTa baze-

bis) erTdrouli muSaobis uzrunvelyofas.  

Tanamgzavruli, zRvis meteorologiuri sadgure-

bis da drifteruli monacemebis baza, agreTve unda uz-

runvelyofdes monacemTa bazebis sxvadasxva standar-

tul operaciebs: monacemTa Setana-Senaxvas, Sevseba-ga-

naxlebas, xarisxis Sefasebasa da xarisxis kontrols. 

Savi zRvis zzt-is velis Tanamgzavrul monacemTa 

ganaxlebadi bazis Sesaqmnelad saWiro iyo Tanamgzav-

ruli monacemebis miReba-gansazRvra. amisaTvis SeirCa 

MetOp-A Tanamgzavri. arqividan miRebul AVHRR 

radiometris 1B safexuris cifrul failebSi mocemu-

lia AVHRR radiometris mier 6 speqtralur arxSi de-

damiwis zedapiris skanirebis Sedegad zedapiridan arek-

vlili gamosxivebis registrirebuli monacemebi, agreT-

ve pirveladi damuSavebis Sedegad miRebuli albedos (1, 

2, 3A arxebi) da sikaSkaSis temperaturis (3B, 4, 5 arxebi) 

mniSvnelobebi, Tanamgzavruli monacemebis geolokaciis 

da Rrublebis safaris deteqtirebis Sedegebi. 

Tanamgzavruli monacemebi Cawerilia e.w. sruli 

garCevadoba (FRAC), lokaluri arealis dafarvis 

(LAC), globaluri arealis dafarvis (GAC) da maRali 

garCevadoba (HRPT) cifruli formatis failebis saxiT. 

FRAC formats iyeneben mxolod MetOp-A Tanamgzavris 

monacemebisaTvis, GAC formats globaluri masStabiT 

1978 wlidan iyeneben. LAC da HRPT formatis monaceme-

bi 1985 wlidan gamoiyeneba. arsebuli SeTanxmebis Ta-

naxmad, HRPT formatis monacemebs aSS-is teritoriisa 

da sanapiro zolisaTvis iyeneben, xolo LAC formats 

ki aSS-is farglebs gareT xmeleTis monacemebis Casawe-

rad. FRAC formati 2006 wlis oqtombris Semdeg glo-
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baluri masStabiT aris xelmisawvdomi. monacemTa bazis 

Sesaqmnelad gamoviyeneT FRAC da GAC cifruli for-

matis failebi. 

rogorc zemoT aRiniSna, miRebuli Tanamgzavruli 

failebis damuSaveba xdeboda evrokavSiris kosmosuri 

saagentos  platforma  BEAM programuli paketis sa-

SualebiT [25]. es programa sxvadasxva Tanamgzavris sa-

SualebiT miRebuli distanciuri zondirebis monaceme-

bis vizualizaciisa da damuSavebis SesaZleblobas iZ-

leva. mocemul kvlevaSi dadginda, rom am programis 

gamoyeneba Savi zRvis zzt-is mniSvnelobebis gamosaT-

vlelad metad moxerxebuli da efeqturia. 

 BEAM programuli paketi miRebuli monacemebis 

sxvadasxva cifruli failebis rastruli formatis saxiT 

Senaxvis SesaZleblobas iZleva. es formatebia, rogorc 

am programuli paketisaTvis specifikuri BEAM forma-

ti, aseve farTod gavrcეlebuli: GeoTiff, NetCDF da HDF-
EOS formatebi. rastrul formatSi monacemebis warmod-

gena niSnavs sivrculi monacemebis warmodgenas badis 

ujredebis (wertilebis e.w. piqselebis) masivis saxiT, 

romlebic organizebuli arian striqonebsa da svetebSi. 

TviToeul ujreds gaaCnia atributi da adgilmdebareo-

bis koordinatebi. rastruli koordinatebi asaxaven mat-

ricis ujredebis Tanmimdevrobas, gansxvavebiT veqtoru-

li struqturisagan, romlis TiToeuli wertili asocir-

deba zust koordinatebSi atributis mniSvnelobasTan.  

Tanamgzavruli monacemebis damuSavebis Sedegebis 

am formatis failebis saxiT Senaxva faqtobrivad cif-

rul monacemTa bazis Seqmnis SesaZleblobas iZleva.  

Savi zRvis zzt-is monacemTa bazisaTvis SeirCa 

GeoTiff formati, rogorc erT-erTi farTod gavrcele-

buli rastruli formati. am formatiT Cawerili mona-

cemebis wakiTxva GIS programuli paketis saSualebiT 

aris SesaZlebeli. BEAM programuli paketis saSuale-
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biT Seqmnili GeoTiff formatis failebi sami Srisgan 

Sedgeba. es Sreebia mravalarxiani da arawrfivi algo-

riTmebiT gamoTvlili zzt-is monacemebi da Rrublis 

safaris monacemebi. monacemTa baza Sedgeba 2007-2010 

w.w. zafxulis sezonis yvela im monacemisagan, romleb-

mac Savi zRvis saqarTvelos sanapirosaTvis Tanamgzav-

ruli monacemebis xk/xS procedurebis ganxorcielebis 

meTodologiiT gansazRvruli pirobebi daakmayofiles. 

Savi zRvis saqarTvelos akvatoriisaTvis zRvis zedapi-

ris temperaturis gansazRvris meTodologia da Sesaba-

misi gamocdileba Camoyalibebulia [23, 28, 35, 38-40]-Si.     

 

 

§  4.2. zRvis meteologiur  monacemTa da drifterebis  

monacemTa bazebi. 

 

qobuleTisa da foTis sazRvao meteosadgurebis 

2007 - 2010 wlebis zafxulis Tveebis Savi zRvis zzt-is 

monacemebi  Segrovda baTumis observatoriis monacemeb-

ze dayrdnobiT. baTumSi funqcionirebs meteoposti, 

romlis monacemebi damrgvalebulia 0.5-is sizustiT da 

saRamos 21 sT-ze ar xdeba dakvirveba, rac dasaxuli 

amocanisTvis gamousadegaria. baTumSi mopovebuli mona-

cemebi dazustda qobuleTis da foTis sazRvao meteo-

sadgurebis monacemebiT. Segrovili masalebiT Seiqmna 

zRvis meteorologiuri sadgurebis monacemTa baza. 

sazRvao meteorologiuri sadgurebis zzt-is mo-

nacemebi Sedarda MetOp-A Tanamgzavrebidan miRebul Se-

sabamis informacias. zemoT aRiniSna, rom kvlevis Sede-

gad sxvadasxva tipis polarul-orbituli Tanamgzavre-

bidan SeirCa MetOp-A Tanamgzavri. es arCevani ganpiro-

bebuli iyo erTis mxriv imiT, rom MetOp-A Tanamgzavre-

bidan miRebuli informacia NOAA-s Tanamgzavruli mo-

nacemebis cifruli biblioTekaSi gacilebiT ufro sru-

lad aris warmodgenili (magaliTad NOAA-15-19 tipis 
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Tanamgzavrebis monacemebTan SedarebiT) da meores 

mxriv imiT (rac aranakleb mniSvnelovania), rom MetOp-A 
Tanamgzavris gazomvebis dro ufro axlos iyo sazRvao 

meteosadguris dRisa da Ramis gazomvis msoflio mete-

orologiuri organizaciis mier dadgenil standartul 

drois mniSvnelobebTan. Tanamgzavruli da zRvis meteo-

rologiur monacemTa bazebis erTdrouli muSaobis uz-

runvelyofis Sedegad daTvlili iqna sxvadasxva statis-

tikuri parametrebi (ix. § 3.1).  

2007-2009 wlebis zafxulis sezonis drifteruli 

monacemebis mixedviT Seiqmna drifterebis monacemTa ga-

naxlebadi baza. 

drifteruli monacemebis miRebis da maTi damuSave-

bis sakiTxebi § 3.2-Si dawvrilebiT aris ganxiluli. ro-

gorc aRiniSna, Savi zRvis zzt-is Tanamgzavruli mona-

cemebis dazustebisaTvis SeirCa im drifterebis monace-

mebi, romlebisTvisac zRvis wylis temperaturis gazom-

vis drosa da  Tanamgzavris sensoris mier drifteris 

gazomvis wertilSi infrawiTeli gamosxivebis registri-

rebis droTa Soris sxvaoba 1.5 saaTs ar aRemateboda.  

drifteris ramdenime monacems Tanamgzavruli Se-

satyvisi ar moeZebna. es is SemTxvevebia, rodesac Tanam-

gzavris gazomvebis Sedegebma ver daakmayofiles Savi 

zRvis zzt-is gamoTvlis moTxovnebi, kerZod, drifte-

ris mier zRvis wylis temperaturis gazomvis wertileb-

Si, garkveul SemTxvevebSi, adgili hqonda Rrubliano-

bas. Savi zRvis Tanamgzavruli monacemebis xarisxis kon-

trolis da Sefasebis meTodologiis Tanaxmad aseT Sem-

TxvevebSi gamoTvlebis dros xdeba RrublebiT dafaru-

li piqselebis ukugdeba.  

amgvarad, Seiqmna Tanamgzavruli, zRvis meteorolo-

giuri sadgurebis da drifteruli monacemebis baza, ro-

melic uzrunvelyofs monacemTa bazebis sxvadasxva stan-

dartul operaciebs: monacemTa Setana-Senaxvas, Sevseba-

ganaxlebas, xarisxis Sefasebasa da xarisxis kontrols.  
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Tavi 5. kvlevis Sedegebis eqsperimentuli  

Semowmeba 

 

§ 5.1. Savi zRvis mdgomareobis diagnozisa da prognozis  

operatiuli sistemis funqcionirebis safuZvelebi. 

 

Savi zRvis zzt-is monacemebis gansazRvra rTuli 

samecniero-teqnikuri problemaa, romlis gadaWra auci-

lebelia ramdenime mniSvnelovani gamoyenebiTi sakiTxis 

gadasawyvetad, maT Soris zRvis mdgomareobis diagnozi-

sa da misi evoluciis operatiuli prognozis meTodis 

Sesaqmnelad.  

naSromis wina TavebSi dawvrilebiTaa ganxiluli am 

informaciis gansazRvra Tanamgzavruli monitoringis 

safuZvelze da misi xarisxis kontrolis da xarisxis Se-

fasebis praqtikuli ganxorcieleba piqselisa da badur 

doneebze.  

miRebuli zzt-is monacemebis xarisxSi dasarwmuneb-

lad Catarebulia ricxviTi eqsperimentebi. am eqsperi-

mentebis arsi mdgomareobs Tanamgzavruli informaciiT 

gansazRvruli zzt-is mniSvnelobebis zRvis mdgomareo-

bis zeda sasazRvro pirobis saxiT gamoyenebaSi zRvis 

dinamikis maTematikuri modelis prognozul  gaTvlebSi. 

zRvis mdgomareobis prognozuli sistema unda 

efuZnebodes zRvisa da atmosferos dinamikis maTemati-

kur modelebs, romlebic didi miaxloebiT aRweren gare-

mos damaxasiaTebeli parametrebis sivrciT-droiTi gana-

wilebis xasiaTs. amavdroulad unda iyos SesaZlebloba, 

rom zRvis dinamikis modeli iyenebdes zRvis realur mo-

nacemebs. 

amJamad, saqarTvelos gaaCnia sakmarisi mecnierul-

teqnikuri potenciali, raTa Tanamgzavruli informaci-

is gamoyenebiTa da ukve arsebuli Savi zRvisa da atmos-

feros regionaluri hidrodinamikuri modelebis safuZ-

velze SemuSavebul iqnas  teqnologiuri sistema, rome-
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lic uaxloes momavalSi Savi zRvis mdgomareobis diag-

nozisa da prognozis operatiuli sistemis funqcionire-

bis safuZveli gaxdeba. 

aRniSnuli sakiTxebi TavisTavad uaRresad rTul, 

damoukidebel samecniero-praqtikul problemebs warmo-

adgenen. saqarTveloSi zRvisa da atmosferos dinamikis 

maTematikuri modelebi praqtikulad  realizebulia, 

xolo  zRvis dinamikis modelis TvlisaTvis saWiro 

zRvis zedapiris realuri temperaturuli velis gansaz-

Rvra distanciuri zondirebis safuZvelze, praqtikulad 

gadawyda winamdebare samecniero naSromSi. 

regularuli badis kvanZiT wertilebSi (nax. 2.1.1) 

sawyisi velebis gansazRvrisa da zogierTi Tanmdevi 

teqnikuri amocanis gadawyvetis SemTxvevaSi SesaZlebe-

li gaxdeba operatiul praqtikaSi dainergos Savi zRvis 

auzis dinamikis maTematikuri modeli da am modelis re-

gionaluri versia. Savi zRvis mdgomareobis diagnozisa 

da prognozis sistema kompleqsuria. am sistemis Semad-

geneli nawilia Savi zRvis dinamikis maTematikuri mode-

li. am modelis gamoyeneba prognozuli miznebisaTvis 

moiTxovs modelSi Semavali mTeli rigi monacemebis 

codnas, romelTa Soris erT-erTi mniSvnelovani ele-

mentia zzt. 

 

 

§ 5.2. Savi zRvis zedapiris temperaturis realuri  

mniSvnelobebis gansazRvra. 

  

Savi zRvis zzt-is Tanamgzavruli monacemebis gan-

sazRvrisaTvis SeirCa periodebi: 1. 2010 wlis 23 agvis-

to _ 28 agvisto, 2. 2010 wlis 29 ivnisi _ 4 ivlisi, 3. 

2009 wlis 22 ivlisi _ 27 ivlisi, radgan am periodebSi, 

sxva droiT intervalebTan SedarebiT, Savi zRvis akva-

toria RrublebiT naklebad iyo dafaruli. 
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zzt-is  Tanamgzavruli monacemebis praqtikulad 

gansazRvris amocana ganvixiloT 2010 wlis 23 agvisto _ 

28 agvistos magaliTze. aRniSnul periodSi Tanamgzav-

ruli monacemebis cifruli biblioTekis eleqtronuli 

arqividan gamoyenebuli iqna  MetOp-A Tanamgzavris mo-

nacemebi. maTi saSualebiT aRniSnuli periodis TiToeu-

li dRisaTvis ganisazRvra Savi zRvis zedapiris ori, 

dRisa da Ramis temperaturuli velebi. sawyis velebze 

regularuli badis zeddebiT ganisazRvra zzt-is mniS-

vnelobebi badis TiToeul wertilSi. 

2010 wlis 23 da 24 agvistos Savi zRvis zedapiris 

regularuli badis kvanZiT wertilebSi zzt-is dRisa da 

Ramis mniSvnelobebis gansazRvrisaTvis MetOp-A Tanam-

gzavris monacemebis  ori faili aRmoCnda sakmarisi. aR-

niSnuli periodis danarCeni dReebisaTvis (2010 w. 25-28 

agvisto) _ sami failis gamoyenebaa saWiro, radgan am 

dReebSi Tanamgzavris radiometris xedvis areSi Savi 

zRva mxolod nawilobriv moxvda. bunebrivia, rom Savi 

zRvis zedapiris sruli, Tu arasruli dafarvis Sem-

TxvevebSi zzt-is gansazRvrisaTvis gamoiyeneba mocemul 

samuSaoSi adre ganviTarebuli meTodologia.  

Savi zRvis zedapiris arasruli Tanamgzavruli su-

raTis miRebis SemTxvevaSi monacemebis damuSavebisas ama 

Tu im obieqtis fragmentuli suraTebis saSualebiT 

sruli suraTis miRebisaTvis suraTebis montaJs mimar-

Taven, anu adgenen mozaikur suraTs. mozaikuri suraTis 

Sedgena, rogorc wesi, gulisxmobs Tanamgzavruli mona-

cemebis geolokacias, rac ama Tu im kartografiuli 

proeqciis Sesabamis damaxinjebasTan aris dakavSirebu-

li.  

AVHRR sensoris xedvis areSi Savi zRvis zedapiris 

nawilobriv    moxvedris SemTxvevaSi, aRniSnuli dama-

xinjebis Tavidan acilebis mizniT, xdeba zzt-is monace-

mebis gamoTvla, Semdeg temperaturul velze badis wer-

tilebis zeddeba da bolos, miRebuli monacemebis gaer-
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Tianeba _ maTi gadafarvis areSi  erTi da igive koordi-

natis mqone wertilebSi zzt-is mniSvnelobebis gasaSua-

lebis gziT.  

cxadia, AVHRR sensoris xedvis zonaSi Savi zRvis 

zedapiris srulad moxvedris SemTxvevaSi Savi zRvis 

zzt-is sruli velis gamosaTvlelad Tanamgzavruli mo-

nacemebis erTi failia sakmarisi da regularuli badis 

zeddebiT sawyisi monacemebis miReba zRvis sruli zeda-

pirisTvisaa SesaZlebeli. 

suraTze (nax. 5.2.1) warmodgenilia Tanamgzavr 

MetOp-A -dan 2010 w. 25 agvistos miRebuli monacemebis 

damuSavebis Sedegad miRebuli Savi zRvis temperaturu-

li velebi. suraTze Tbilisis droa miTiTebuli. moyva-

nil SemTxvevaSi Savi zRvis zzt-is mniSvnelobebi badis 

wertilebSi moixsna 25.08.2010 07:51-ze da imave dRis  

09:44-ze. gadafarvis areSi miRebuli Sedegebis damuSave-

ba Catarda monacemTa gasaSualebis gziT. TeTri feriT 

naCvenebia Rrublebis safari. 

 

  

a. 07:51 sT b. 09:44 sT g. 18:15 sT 

nax. 5.2.1. MetOp-A Tanamgzavris radiometris xedvis areSi Savi 

zRvis arasruli (a, b) da sruli (g) dafarvis magaliTe-

bi. 25. 08. 2010 w. 

 

regularuli badis zomebia 111X225, anu badis wer-

tilebis mTliani raodenobaa 24975. maTgan Savi zRvis 

zedapirze moxvda 15874 wertili. badis TiToeuli wer-

tilis Sesabamis piqsels zzt-is garkveuli mniSvneloba 

Seesabameba. 



 83 

RrubliT dafarul areSi Tanamgzavruli monaceme-

biT zzt-is mniSvnelobebis gamoTvla SeuZlebelia, ami-

tom badis am wertilebSi zzt-is mniSvnelobebis misaRe-

bad distanciuri zondirebisa da sxvadasxva sadamkvir-

veblo obieqtebis: zRvispira sadamkvirveblo sadgure-

bis, platformebis, calkeuli gemebis, stacionaruli 

tivtivebisa da drifterebis (in–situ) gazomvebis monace-

mebis safuZvelze Sedgenili zzt-is saSualo klimato-

logiuri monacemebia [34]  gamoyenebuli. aRniSnul peri-

odSi (2010 wlis 23-28 agvisto) Rrublianoba 30%-s ar 

aRemateboda, garda 26 agvistosi, rodesac Tanamgzavris 

mier grinviCis droiT 09:00 sT-ze miRebul monacemebSi 

Rrublianobam 70%-s miaRwia. 

nax. 5.2.2-ze, rogorc magaliTi, naCvenebia Tanam-

gzavruli dakvirvebis safuZvelze gansazRvruli zzt-

is velis suraTebi drois sawyis da saboloo momentebSi 

(2010 wlis 23 da 28 agvisto). cifruli saxiT mocemuli 

temperaturuli velebis vizualizacia Catarda progra-

muli sistema Surfer-is saSualebiT. moyvanil naxatze 

kargad Cans Savi zRvisTvis damaxasiaTebeli zzt-is ga-

nawilebis Taviseburebani, kerZod is, rom umetes Sem-

TxvevaSi Savi zRva yvelaze metad Tbeba ukidures aRmo-

savleT nawilSi, xolo Crdilo-dasavleTi nawili xasi-

aTdeba SedarebiT civi wylebiT. 

aucilebelia aRiniSnos, rom Tanamgzavruli mona-

cemebis safuZvelze gamoTvlili Savi zRvis zzt-is ve-

lebis modelSi gamoyenebamde, moxda maTi Semowmeba Sem-

TxveviTi Secdomebis gamovlenisa da koreqtirebis miz-

niT. amisaTvis SemuSavda specialuri programuli uz-

runvelyofa, romlis saSualebiT xdeboda badis im kvan-

Zebis gamovlena, romlebSic daikvirveba temperaturis 

ararealuri mniSvnelobebi, anu Catarda badur doneze 

xarisxis kontroli da xarisxis Sefaseba. 

 

 



 84 

 
   a 

 
b  

nax. 5.2.2. Tanamgzavruli dakvirvebis safuZvelze  

gansazRvruli Savi zRvis zedapiris  

temperaturuli velebi dakvirvebis  

sawyisi da saboloo momentisaTvis. 

 

 

§ 5.3. modeluri gaTvlebi Tanamgzavrul 

informaciaze dayrdnobiT 

 

uaRresad mniSvnelovania distanciuri zondirebis 

safuZvelze miRebuli Savi zRvis zzt-is realuri mniS-
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vnelobebis gamoyenebis SesaZleblobebSi darwmuneba  da 

miRebuli Sedegebis xarisxis Sefaseba. am mizniT  Cata-

rebulia specialuri ricxviTi eqsperimentebi Savi 

zRvis dinamikis maTematikuri modelis gamoyenebiT. es 

modeluri eqsperimentebi atareben meTodologiur xa-

siaTs da maTSi ganviTarebuli zRvis mdgomareobis wi-

naswarmetyveleba ar warmoadgens zRvis realur opera-

tiul prognozs. es ganpirobebulia im faqtiT, rom mo-

cemul etapze bolomde araa Camoyalibebuli realuri 

prognozis gaTvlisaTvis saWiro modelSi Semavali yve-

la aucilebeli faqtiuri monacemis miRebis SesaZleb-

loba.  

Savi zRvis mdgomareobis diagnozisa da prognozis 

sistema     kompleqsuria. am sistemis Semadgeneli nawi-

lia Savi zRvis dinamikis maTematikuri modeli. am mode-

lis gamoyeneba prognozuli miznebisaTvis moiTxovs mo-

delSi Semavali mTeli rigi monacemebis codnas, romel-

Ta Soris erT-erTi mniSvnelovani elementia zzt-is Ta-

namgzavruli monacemebi. prognozuli gaTvlebisaTvis 

gamoyenebulia m. nodias geofizikis institutSi SemuSa-

vebuli Savi zRvis dinamikis baroklinuri prognostiku-

li modeli, romelic dafuZnebulia okeanis hidroTer-

modinamikis srul gantolebaTa sistemaze hidrostati-

kur miaxloebaSi. am modelSi gaTvaliswinebulia Semdegi 

faqtorebi:  

• atmosferos qarismieri da Termoxalinuri  ze-

moqmedeba; 

• mzis mokletalRovani radiaciis STanTqma zRvis 

zeda fenis mier; 

• wylis masebis gacvla xmelTaSua zRvasTan bosfo-

ris srutis meSveobiT; 

• md. dunais Camonadeni; 

• horizontaluri da vertikaluri turbulenturi 

siblantisa da difuziis koeficientebis cvaleba-
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doba drosa da sivrceSi; 

• zRvis konfiguracia da fskeris reliefi.  

 

modelis gamoyeneba zRvis mdgomareobis progno-

zuli gaTvlebisaTvis ramdenime dRis winaswarobiT, 

garda zRvis zedapiris realuri temperaturisa, dakav-

Sirebulia meteorologiuri velebis prognozTan (at-

mosferuli naleqebi, aorTqlebis intensiuroba, siTbos 

nakadebi, qari). zRvis mdgomareobis prognozs win unda 

uswrebdes meteoelementebis prognozi zRvis zedapiris 

zemoT, rac SesaZlebeli mxolod atmosferos hidrodi-

namikuri modelis gamoyenebiT.  

zRvis prognozis gaTvlebisaTvis Zalzed mniSvne-

lovania aseve zRvis sawyisi mdgomareoba, romelic ga-

moiyeneba sawyisi pirobebis saxiT modelis gantolebebi-

saTvis. atmosferosagan gansxvavebiT, msoflio okeaneSi 

(maT Soris Sav zRvaSi) droSi regularul dakvirvebaTa 

sistema ar arsebobs. zRvis sawyisi mdgomareobis gansaz-

Rvra, e. i. am mdgomareobis damaxasiaTebeli parametre-

bis _ qaris siCqaris, temperaturis, marilianobis sam-

ganzomilebiani sawyisi velebis aRdgena zRvis auzSi sa-

Wiro sizustiT metad mniSvnelovani amocanaa. Tu am pa-

rametrebis aRmweri realuri samganzomilebiani sawyisi 

velebi xelmisawvdomi araa, maSin gamoyenebulia is faq-

ti, rom zRvaSi ganviTarebuli dinamikuri procesebi 

arsebiTadaa damokidebuli gareSe faqtorebze, kerZod, 

atmosferuli procesebis zemoqmedebaze. SeiZleba viva-

raudoT, rom gantolebaTa integrirebis procesSi saw-

yisi pirobebis gavlena TandaTan sustdeba da garkveu-

li drois Semdeg hidrofizikuri velebis sivrciT-dro-

iTi ganawileba praqtikulad ganisazRvreba atmosferu-

li zemoqmedebiT.  

modelis gantolebaTa integrirebis mTeli droiTi 

intervali SeiZleba daiyos Semdeg etapebad:  

1. modeluri klimaturi hidrofizikuri velebis 
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miReba;  

2. adaptaciis etapi;  

3. sakuTriv prognozuli intervali.  

 

pirvel etapze xdeba modelis gantolebaTa integ-

rireba nulovani sawyisi pirobebiT da zRvis zedapirze 

cnobili klimaturi monacemebis gamoyenebiT (sasazRvro 

piroba). gantolebaTa integrireba xdeba kvazistaciona-

rul klimatur reJimze gasvlamde. am gziT gamoTvlili 

hidrofizikuri velebi (dinebebi, temperatura, marilia-

noba) gamoiyeneba, rogorc sawyisi pirobebi adaptaciis 

etapisaTvis. maSasadame, adaptaciis etapze modelis gan-

tolebaTa integrireba xdeba ukve ara nulovani sawyisi 

pirobebiT, aramed modeluri klimaturi mdgomareobi-

dan, romelic winaswar miRebulia imave dinamikis mode-

liT klimaturi Semavali monacemebis gamoyenebiT.  

adaptaciis etapze sawyisi pirobebis gavlena Tan-

daTan sustdeba da amonaxsni praqtikulad ganisazRvre-

ba atmosferuli zemoqmedebiT. maSasadame, adaptaciis 

etapze mimdinareobs zRvis mdgomareobis miaxloeba 

zRvis realur, sawyis reJimTan. winaswari Sefasebebis 

Tanaxmad adaptaciis etapi SeiZleba moicavdes droiT 

intervals ramdenime dRis xangrZlivobiT. am droiTi 

intervalis ganmavlobaSi Savi zRvis zzt cnobilia da 

igi gamoiyeneba, rogorc realuri sasazRvro piroba 

zRvis zedapirze. garda amisa, moiTxoveba meteorolo-

giuri velebis codna zRvis zedapiris zemoT (qari, at-

mosferuli naleqebi da aorTqleba).  

adaptaciis etapze gamoTvlili dinebis, wylis tem-

peraturisa da marilianobis samganzomilebiani velebi 

gamoiyeneba Savi zRvis sawyisi mdgomareobis dasaxasia-

Teblad prognozul intervalSi. am intervalSic auci-

lebelia gvqondes meteorologiuri parametrebis prog-

nozuli mniSvnelobebi zRvis auzis zemoT, romlebic 

aseve gamoiTvleba atmosferos dinamikis modelis sa-
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fuZvelze. 

Catarda gamoTvliTi eqsperimentebi, sadac zemo-

TaRniSnuli periodebisaTvis zzt-is realuri velebia 

gamoyenebuli.  magaliTisaTvis ganvixiloT pirveli peri-

odisaTvis ganxorcielebuli eqsperimenti, radgan danar-

Ceni ori misi analogiuria. miRebuli Sedegebis Sefaseba 

ganxiluli da moyvanili iqneba samive maTganisaTvis.    

zemoTaRniSnuli modelis gantolebaTa sistema ix-

sneba gaxleCis orcikliani meTodiT, ris uflebasac  ma-

xasiaTebeli fizikuri procesebi iZleva [41]. vertikal-

ze aRebulia 32 saTvleli done araTanabari vertikalu-

ri bijebiT. badis biji 5 km-ia, xolo droiTi biji 1 sT-

s Seadgens.  

adaptaciis etapis dasawyisad miRebulia 2010 wlis 

23 agvistos 12:00 sT. radganac ar iyo SesaZlebloba ze-

da sasazRvro pirobebad  gamogveyenebina realuri mete-

orologiuri velebi, amitom aRebulia  qaris xaxunis 

tangencialuri daZabulobisa da zRvis zedapiris mari-

lianobis klimaturi velebi zafxulis sezonisaTvis. Ta-

namgzavruli gazomvebis safuZvelze gansazRvruli 

zzt-is realuri mniSvnelobebi gamoiyeneba, rogorc ze-

da sasazRvro piroba adaptaciis etapze. modelis gan-

tolebaTa integrireba xdeboda 10 modeluri dRis xan-

grZlivobiT 2010 wlis 2 seqtembris 12:00 sT-mde. radga-

nac modelSi gamoyenebuli zzt-is realuri mniSvnelo-

bebi moicavda periods Tvlis dawyebidan 28 agvistos 

20:00 sT-mde, amitom am momentidan dawyebuli gamoT-

vliTi eqsperimentis dasrulebamde, e. i. 2 seqtembris 

12 sT-mde, Savi zRvis zzt aRar icvleboda da igive iyo 

rac 28 agvistos 20:00 saaTisaTvis. zemoT aRniSnul 

prognostikul intervalad pirobiTad miRebulia droi-

Ti intervali am momentidan 2 seqtembris 12:00 sT-de. 

nax. 5.3.1-ze magaliTisaTvis moyvanilia Savi zRvis 

prognozuli temperaturuli velebi gamoTvlili 2 m 

siRrmeze (esaa modelis uaxloesi saTvleli done zRvis 
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zedapiridan) 2010 wlis 29 agvistosaTvis da 2 seqtem-

brisaTvis.  

 

            

 
                                     a 

 

                                      ბ 
nax. 5.3.1. modelis safuZvelze gamoTvlili Savi zRvis progno-

zuli temperaturuli velebi 2 m siRrmeze 2010 wlis 29 agvis-

tosaTvis (a) da 2010 wlis 2 seqtembrisaTvis (b). 

 

saWiroa am prognostikuli mniSvnelobebis inter-

polacia  zRvis zedapirze, raTa Sedardes zzt-is rea-

lur mniSvnelobebs da Sefasdes prognozis gamarTleba.  
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zemoT aRiniSna, rom Savi zRvisaTvis temperaturuli 

velis sivrciTi ganawilebis saSualo vertikaluri gra-

dientia 1ºC/1m-ze. amdenad 2 m siRrmidan zRvis zeda-

pirze gadasasvlelad anu imisaTvis, rom Savi zRvis ro-

melime wertilSi (kvanZSi)  Tanamgzavruli monacemebiT 

gansazRvruli  zzt-is mniSvneloba Sedardes modeliT 

imave wertilSi   temperaturis prognostikul mniSvne-

lobas, saWiroa am ukanasknels  daematos doneebis gama-

Tanabrebeli sidide 2ºC. 
nax. 5.3.2-ze gamosaxulia Savi zRvis temperaturis 

modeluri klimaturi veli 2 m siRrmeze, romelic gamo-

iyeneba rogorc sawyisi piroba adaptaciis etapisTvis, 

im SemTxvevaSi Tu ar arsebobs zzt-is realuri mniSvne-

lobebi.  

 

 
 

nax. 5.3.2. Savi zRvis temperaturis modeluri klimaturi veli 

(zafxulis sezoni) 2 m siRrmeze. 

 

suraTebs warmodgenils nax. 5.3.1-ze, Tu Sevada-

rebT klimaturi temperaturuli velis suraTs igive 

horizontze (nax. 5.3.2), SeiZleba davaskvnaT, rom zRvis 

zedapirze realuri Tanamgzavruli temperaturebis mo-

cema (klimaturis nacvlad) mniSvnelovnad cvlis zRvis 

temperaturul prognozul mniSvnelobebs da mkveTrad 
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ganasxvavebs mas klimaturi temperaturuli monacemebis 

safuZvelze gansazRvruli prognozuli  mniSvnelobebi-

sagan. miRebuli Sedegebi metyvelebs, rom Tanamgzavru-

li informaciis safuZvelze miRebuli zzt-is realuri 

mniSvnelobebis gaTvaliswineba aucilebelia Savi zRvis 

auzis dinamikis diagnozisa da prognozisaTvis. 

 

§ 5.4 miRebuli Sedegebis raodenobrivi Sefaseba. 

 

zRvis dinamikis modelis saSualebiT gamoTvlili 

prognozuli temperaturuli velis realurTan miaxlo-

ebis xarisxis Sefasebis mizniT samive eqsperimentisaT-

vis (integrebis periodi: 1. 2010 wlis 23 agvisto _ 2 

seqtemberi, 2. 2010 wlis 29 ivnisi _ 9 ivlisi, 3. 2009 

wlis 22 ivlisi _ 1 agvisto) Catarda gamoTvlili Savi 

zRvis temperaturis  ricxviTi sidideebis Sedareba ima-

ve dRis Sesabamis zzt-is realur mniSvnelobebTan, ro-

melic miRebuli iqna Tanamgzavruli dakvirvebebis Se-

degad. amasTanave unda aRiniSnos, rom Sedareba xdeboda 

saTvleli badis im kvanZebisaTvis, sadac SesaZlebeli 

iyo zzt-is gansazRvra Tanamgzavruli monacemebiT. 

radganac  Sedareba xdeboda 2 m siRrmeze gamoTvlil  

temperaturul velTan, amitom zRvis zedapiris tempe-

raturis mniSvnelobebs TiToeul kvanZSi akldeba zaf-

xulis sezonisaTvis zRvis temperaturis saSualo ver-

tikaluri gradienti (1ºC /1m) anu  2 m siRrmisaTvis 2ºC.  

mTlianad badis kvanZebis raodenoba, romliTac dafa-

rulia Savi zRvis zedapiri, aris 15874. 

pirveli eqsperimentSi, 2010 wlis 2 seqtembrisaT-

vis  gamoTvlili Savi zRvis temperaturuli velis Se-

dareba moxda amave dRis Sesabamis zRvis zedapiris rea-

lur temperaturul velTan, romelic miRebuli iqna 

Tanamgzavruli dakvirvebebis Sedegad. saTvleli badis 

im kvanZebis raodenoba sadac SesaZlebeli iyo zzt-is 

gansazRvra 6504-ia. amgvarad, aRniSnul dRes Rrublebi-
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sagan Tavisufali iyo Savi zRvis teritoriis daaxloe-

biT 41%.  

raodenobrivi Sefasebis mizniT gamoiTvala saSua-

lo kvadratuli gadaxra Semdegi formulis saSualebiT: 

                              

( ) ,/2∑ −= NMD ijijδ                   (5.4.1) 

 

sadac Dij aris dakvirvebis Sedegad miRebuli Savi zRvis 

zzt-is mniSvneloba badis (i j) kvanZSi, Mij aris modelis 

safuZvelze gaTvlili Savi zRvis zzt-is  prognozire-

buli mniSvneloba badis (ij) kvanZSi. N aris badis im kvan-

Zebis raodenoba, romlebic RrublebiT ar arian dafa-

ruli. Sefasebuli iqna agreTve maqsimaluri da minima-

luri absoluturi cdomilebebi: 

 
( ) |,|maxmax ijij MD −=ε                            (5.4.2) 

      ( ) .||minmin ijij MD −=ε                   (5.4.3) 

gamoTvlebis Sedegad miviReT, rom pirveli eqspe-

rimentisaTvis:  

• saSualo kvadratuli gadaxra δ1 = 1.4055; 

• maqsimaluri absoluturi cdomileba εmax1 = 4.11;  

• minimaluri absoluturi cdomileba εmin1 = 0.0010. 

analogiuri Sefasebebi Catarda zafxulis klima-

turi temperaturuli velis mimarTac. Sefasebebma aCve-

na rom saSualo kvadratuli gadaxra, maqsimaluri da 

minimaluri absoluturi cdomilebis mniSvnelobebi Se-

sabamisad tolia: δ1
* 
= 1.9336, εmax1

* 
= 7.053, εmin1

* 
= 0.021. 

meore eqsperimentSi, 2010 wlis 8 ivlisisaTvis 

zzt-is gamoTvlili mniSvnelobebi Sedarda amave dRis 

Tanamgzavruli dakvirvebebis Sedegad miRebul Sesabamis 

zzt-is realur mniSvnelobebs. saTvleli badis im kvan-

Zebis raodenoba, sadac SesaZlebelia zzt-is gansazRvra 
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aris 8540. amgvarad, aRniSnul dRes Rrublebisagan Ta-

visufalia Savi zRvis teritoriis daaxloebiT 54%.  

gamoTvlebis Sedegad miviReT, rom meore eqsperi-

mentisaTvis saSualo kvadratuli gadaxra, maqsimaluri 

da minimaluri absoluturi cdomileba Sesabamisad Se-

adgens: δ2  = 1.653, εmax2= 5.2, εmin2 = 0.021. 

Catarebulma Sefasebebma zafxulis klimaturi tem-

peraturuli velis mimarT aCvena rom am SemTxvevaSi:  

• saSualo kvadratuli gadaxra δ2
*
 = 2.182; 

• maqsimaluri absoluturi cdomileba εmax2
*  

= 6.3; 

• minimaluri absoluturi cdomileba εmin2
*
 =  0.051. 

mesame eqsperimentis dros zRvis dinamikis mode-

lis saSualebiT gamoTvlili zzt-is prognozuli velis 

realurTan miaxloebis xarisxis Sefasebis mizniT Catar-

da 2009 wlis 29 ivlisisaTvis gamoTvlili zzt-is mniS-

vnelobebi Sedareba amave dRis Sesabamis zzt-is realur 

mniSvnelobebTan, romelic miRebuli iqna Tanamgzavru-

li dakvirvebebis Sedegad. saTvleli badis im kvanZebis 

raodenoba, sadac SesaZlebeli iyo zzt-is aRdgena Ta-

namgzavruli monacemebiT iyo 9225. amgvarad, aRniSnul 

dRes Rrublebisagan Tavisufali iyo Savi zRvis teri-

toriis daaxloebiT 58%.  

mocemul SemTxvevaSic gamoTvlili iqna saSualo 

kvadratuli gadaxra da maqsimaluri da minimaluri ab-

soluturi gadaxrebi. miviReT, rom 

• saSualo kvadratuli gadaxra δ3 = 1,586; 

• maqsimaluri absoluturi cdomileba εmax3= 5,43; 

• minimaluri absoluturi cdomileba ε min3 = 0,016. 

analogiuri Sefasebebi Catarda zafxulis klima-

turi temperaturuli velis mimarTac. Sefasebebma aCve-

na rom am SemTxvevaSi: 

• saSualo kvadratuli gadaxra δ3* = 2,117 

• maqsimaluri absoluturi cdomileba εmax3* = 6,15 

• minimaluri absoluturi gadaxra εmin3* = 0,042 
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Savi zRvis dakvirvebuli da klimaturi mniSvnelo-

bebiT gamoTvlili prognozebis urTierTSedareba sami-

ve eqsperimentisaTvis aCvenebs, rom: 

• klimaturi velebiT gaTvlili prognozis saSua-

lo kvadratuli gadaxra SesamCnevad (minimum 

30%-iT) metia zzt-is dakvirvebuli mniSvnelobe-

biT daTvlil saSualo kvadratul gadaxraze; 

• klimaturi velebiT gaTvlili prognozis maqsima-

luri absoluturi cdomileba metia zzt-is dak-

virvebuli mniSvnelobebiT daTvlil maqsimaluri 

absolutur gadaxraze; 

• klimaturi velebiT gaTvlili prognozis minima-

luri absoluturi cdomileba SesamCnevad metia  

zzt-is dakvirvebuli mniSvnelobebiT daTvlil 

minimalur absolutur gadaxraze. 

amrigad erTmniSvnelovnad SeiZleba davaskvnaT, rom 

Savi zRvis zzt-is klimaturi monacemebiT gaTvlili 

prognozis xarisxi gacilebiT uaresia, vidre distanci-

uri zondirebis safuZvelze miRebuli  zzt-is realuri 

mniSvnelobebiT daTvlili prognozisa.  

 miRebuli Sedegebi kidev erTxel metyvelebs, rom 

Tanamgzavruli informaciis safuZvelze gansazRvruli 

Savi zRvis zzt-is prognozuli  mniSvnelobebi did miax-

loebaSia faqtiurTan. 
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daskvna 

 

Savi zRvis zzt-is gansazRvra aucilebelia sxvadas-

xva mniSvnelovani problemis gadasawyvetad. TviTon 

zzt-is monacemebis miReba rTulia, radgan zRvebsa da 

okeaneebSi stacionaluri sadamkvirveblo mowyobilobis 

ganlageba ekonomikurad Zviria da aseTi regularuli 

qseli faqtiurad ar arsebobs.  

dedamiwis xelovnuri Tanamgzavrebis SeqmnasTan er-

Tad moinaxa problemis gadawyvetis gzebi. Seiqmna gar-

kveuli infrastruqtura, kerZod amerikuli da evropu-

li Tanamgzavrebis saxiT.  

Tanamgzavrebis mwyobrSi Sesvlam Tavis mxriv biZgi 

misca okeaneebsa da zRvebSi platformebis, stacionalu-

ri da modreife tivtivebis ganlagebas, radganac erTis 

mxriv maTgan informaciis Segroveba Tanamgzavrebis sa-

SualebiT iolia da meores mxriv uSualod miRebul 

zust informacias  didi praqtikuli mniSvneloba gaaC-

nia. Tumca es sadamkvirveblo saSualebebi, zRvispira sa-

damkvirveblo sadgurebis da  calkeuli gemebis CaT-

vliT, zzt-is reprezentatuli velis mocemas ver uz-

runvelyofen, radgan maT amisaTvis mniSvnelovani siv-

rciTi wyveta gaaCniaT.  

Savi zRvis  zzt-is  dakvirvebisaTvis yvelaze efeq-

turi saSualebaa  distanciur zondireba dedamiwis xe-

lovnuri Tanamgzavrebis gamoyenebiT. SeirCa im Tanam-

gzavrebis tipebi, romlebic dasmuli amocanis gadasaw-

yvetad efeqturia da mosaxerxebeli.  

dedamiwis zedapirTan SedarebiT yvelaze axlos 

myofi Tanamgzavri ramdenime aseuli kilometriTaa da-

Sorebuli sadamkvirveblo obieqts, ris gamoc bunebri-

via, zzt-is gamosaTvlelad ramdenime teqnikuri da 

principuli xelSemSleli garemoeba arsebobs. es prob-

lemebi dRis wesrigSi mwvaved ayenebs Tanamgzavridan mi-
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Rebuli monacemebis gamoyenebis da am informaciis xa-

risxis uzrunvelyofis sakiTxebs.  

kvlevaSi es sakiTxebi sakmaod zusti formulire-

biTaa gadawyvetili. Savi zRvis zzt-is  Tanamgzavruli 

informaciis xarisxis kontrolis da xarisxis Sefasebi-

saTvis Seqmnilia meTodologia, rogorc piqselis aseve 

badur doneze, gadalaxulia sxvadasxva teqnikuri xasia-

Tis problema. 

mocemulma kvlevam bunebrivad ganapiroba monacem-

Ta bazebis Seqmna da rogorc Sedegi, miRebulia Savi 

zRvis zzt-is realuri mniSvnelobebi sxvadasxva for-

matSi.  

 Tanamgzavruli informaciis xarisxis Sefasebisa da 

xarisxis kontrolis procedurebis warmatebuli reali-

zaciis miuxedavad mniSvnelovani iyo zzt-is gamoTvli-

li da realuri mniSvnelobebis Sesabamisobis raodenob-

rivi maxasiaTeblebis dadgena. 

amavdroulad mniSvnelovania momavlisTvis Sefasdes 

Savi zRvis mdgomareobis operatiuli ricxviTi progno-

zebis srulyofa zRvis zedapiris temperaturis realu-

ri monacemebis gamoyenebiT.   

Catarda specialuri ricxviTi eqsperimentebi m. no-

dias saxelobis geofizikis institutSi SemuSavebuli Sa-

vi zRvis dinamikis maTematikuri modelis gamoyenebiT. 

zRvis prognozis gaTvlebisaTvis Tanamgzavruli monace-

mebiT gansazRvruli zzt gamoiyeneba, rogorc realuri 

sasazRvro piroba zRvis zedapirze.  

Tanamgzavruli monacemebiT gansazRvruli zzt-is 

mniSvnelobebi gamoiyeneba agreTve, zRvis dinamikis mo-

delis saSualebiT gamoTvlili prognozuli temperatu-

ruli velis realurTan miaxloebis xarisxis Sesafaseb-

lad. 

operatiul praqtikaSi sayovelTaod miRebuli 

statistikuri maxasiaTeblebis gamoyenebiT dadginda, 

rom:  
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• Tanamgzavruli informaciis safuZvelze gansaz-

Rvruli Savi zRvis zzt-is monacemebis gamoyeneba 

modelur eqsperimentebSi  mniSvnelovnad aumjo-

besebs Savi zRvis mdgomareobis prognozs. 

• naSromSi ganviTarebuli meTodologia efeqturia 

dasaxuli amocanis gadasawyvetad _ Savi zRvis 

zedapiris realuri temperaturuli monacemebis 

gansazRvrisaTvis. 

monografiaSi Sesulia “SoTa rusTavelis erovnu-

li samecniero fondis” saxelmwifo samecniero grantis 

#GNSF/St08/5-432 `Tanamgzavruli informaciis gamoyene-

bis sistemis Seqmna saqarTveloSi sazRvao gadazidvebisa 

da zRvis ekologiuri usafrTxoebisaTvis~ farglebSi 

(wamyvani organizacia saqarTvelos teqnikuri universi-

tetis hidrometeorologiis instituti, Tanamonawile 

organizacia iv. javaxiSvilis sax. Tbilisis saxelmwifo 

universitetis m. nodias geofizikis instituti) da av-

torebis mier bolo wlebSi Sesrulebul samecniero naS-

romebSi miRebuli Sedegebi.  

avtorebi madlobas uxdian fizika-maTematikis mec-

nierebaTa doqtors demuri demetraSvils kvlevis Sede-

gebis eqsperimentul SemowmebaSi gaweuli daxmarebisaT-

vis da ukrainis mecnierebaTa erovnuli akademiis zRvis 

hidrofizikis institutis direqtoris moadgiles, aka-

demikoss genadi korotaevs da mis TanamSromlebs Tanam-

gzavruli da drifterebis monacemebis damuSavebis sa-

kiTxebSi gaweuli konsultaciebisaTvis. 
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