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Sesavali 

 

     msoflio okeane warmoadgens dedamiwis zedapiris yvelaze vrcel da 

unikalur geografiul garemos. ukanasknel xans sul ufro meti yuradReba 

eqceva mis Seswavlas, radgan msoflio okeane erTdroulad aris klimatis 

da amindis gasaRebi, mdidari sarewi are, komunikaciis ekonomikurad 

xelsayreli saSualeba, energiis wyaro, Tavdacvis zRude da, samwuxarod, 

nagavsayrelic. Aamitom, arsebiTad, msoflio okeanis Sesaxeb mopovebuli 

codna mravali urTierTdakavSirebuli, magram sakmaod gansxvavebuli 

specialobebis mqone mecnierebis kvlevis Sedegebis erTobliobas 

warmoadgens. buneba TviT ar ansxvavebs da ar scnobs ama Tu im mecnierebis 

sazRvrebs. Kkanonebi, romliTac igi xelmZRvanelobs sicocxlisaTvis 

aucilebeli pirobebis Sesaqmnelad, xSirad scildeba calkeuli 

specialistebis kvlevis ares. ase, magaliTad, rodesac zRvis talRebi 

zemoqmedeben  xmeleTis myar qanebze, okeanologia iWreba geologiis 

sferoSi; iq sadac mimdinareobs intensiuri aorTqlebiTi  procesebi, wnevis 

intensiuri cvla da  haeris masebis gadaadgileba okeanologia erwymis 

meteorologias, xolo biologiuri procesebis da zRvaSi arsebuli 

cocxali organizmebis ekologiuri ciklebis kvlevis aucileblobam 

ganapiroba mecnierebis axali sferos biologiuri okeanologiis anu zRvis 

biologiis Camoyalibeba. amrigad, okeanologia aris mecnieruli 

disciplinebis erToblioba, romelic Seiswavlis msoflio okeanis wylis 

masaSi mimdinare  fizikur, qimiur, biologiur da geologiur  procesebs 

da maT urTierTqmedebas xmeleTTan da atmosferosTan.  

 fizikuri okeanologebi (maT Soris meteorologebi da 

geofizikosebi) ikvleven okeaneSi mimdinare fizikur procesebs, rogoric 

aris okeanis dinebebi da miqceva-moqceviTi movlenebi, okeanisa da 

atmosferos urTierToba da sxva.   

       zedapirul dinebebze  sistematuri dakvirvebani da maTi rukebze 

gadatana jer kidev XVIII saukuneSi daiwyo (beringi, kocebu, lenci, mauri 

da sxv.) da amJamadac grZeldeba. teqnikuri aRWurvilobis ganviTareba 

saSualebas iZleva vawarmooT siRrmuli da fskerispira dinebebis  da 

wylis masebis fluqtuaciebis zusti aRnusxva, rac aucilebelia sazRvao 
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hidrologiuri prognozebis Semdgomi ganviTarebisaTvis. savele-

saeqspedicio, Teoriuli da laboratoriuli kvleva iTvaliswinebs 

talRebis da  dinebebis hidrodinamikis  da temperaturuli reJimis 

Seswavlas, bunebrivi procesebis hidravlikuri da maTematikuri modelebis 

Seqmnas, sazomi instrumentebis da aparaturis ganviTarebas, zRvis wylis 

optikuri da  akustikuri maxasiaTeblebis Seswavlas da sxva. 

qimiur okeanologias da zogadad okeanis Semswavlel sazRvao 

eqspediciebs  safuZveli Caeyara  inglisuri samecniero-sakvlevo gemis 

“Celenjeris”  mogzaurobis dros (1872-76 w.w.). dRes ukve kosmosur 

xomaldebze damontaJebuli eleqtronuli deteqtorebi da 

maspeqtrometrebi distanciuri zondirebis meSveobiT aRnusxaven zRvis 

wylis masis dinamiur da qimiur cvlilebebs, aanalizeben Tevzebis mier 

datovebul kvals wyalSi, riTac xels uwyoben rewvis met efeqturobas, 

akontroleben zRvis  donis cvalebadobas da sxva. sxvadasxva nivTierebis 

da substanciis dadgena zRvis wyalSi aucilebelia agreTve maTi 

zemoqmedebis TvalsazrisiT cocxal organizmebze, radgan swored 

gaxsnili airebisa da mineraluri marilebis raodenobazea damokidebuli 

sazRvao mcenareebis zrda da saTanadod, bioproduqtiulobis done zRvis 

wyalSi. Ggaremos gaWuWyianebasa da bunebrivi resursebis dacvasTan 

dakavSirebiT qimiur okeanologias gansakuTrebuli mniSvneloba eniWeba. 

msoflio okeaneSi uamravi nairsaxeobis cocxali organizmi binadrobs. 

sazRvao ekologia Seiswavlis am organizmebs da maT deterministul 

damokidebulebas zRviur garemosTan, kerZod, erTis  mxriv, am ukanasknelis 

gavlenas cxovelebis ganawilebasa da raodenobaze da meores mxriv, igive 

organizmebis metaboluri procesebis efeqts zRvis wylis qimiur 

Semadgenlobaze. aseve, sazRvao ekologia mowodebulia gamoikvlios 

calkeuli populaciebis garemosTan Seguebis, adaptaciis pirobebi, raTa 

perspeqtivaSi SesaZlebeli gaxdes regulirebuli xelovnuri Tevzsarewi 

meurneobis (akvakulturis) farTo ganviTareba. 

sistematur klasifikaciur samuSaoebTan erTad sazRvao biologebi 

ikvleven energiis transformaciis problemebs sazRvao kvebis jaWvSi, 

romlis saSualebiTac mzis energia da wyalSi gaxsnili mineraluri 

marilebi, Ffitoplanqtonis fotosinTezis saSualebiT gardaiqmnebian 
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zoorganizmebis sakvebad, xolo Semdgom maRalmolekulur organul 

substanciebad. 

ukanasknel xans sul ufro meti intensiurobiT warmoebs okeanis 

bazisis geologiuri genezisis, struqturis da okeanis fskeris naleqebis 

mecnieruli kvleva-Zieba. interesi zRvis geologiisadmi gamowveulia 

energomatarebeli wiaRiseulis sul ufro mzardi deficitiT. msoflio 

okeanis fskerze da mis qveS sasargeblo wiaRiseulis uzarmazari 

raodenoba moipoveba, gacilebiT meti vidre xmeleTze. amJamad ukve okeanis 

Selfur zonaSi msoflioSi utilizebuli naxSirwyalbadebis - airisa da 

navTobis 30%-mde moipoveba. rkina-marganecis konkreciebis saxiT okeanis 

fskeri inaxavs 2 trilion tonamde rkinas da ferad liTonebs. swrafi 

tempiT mimdinareobs iSviaTi elementebisa da Zvirfasi mineralebis 

Semcvleli sazRvao-sanapiro qviSrobebis aTviseba da eqsploatacia. 

zRvis geofizika, romelic iyenebs ra fizikis kvlevis meTodebs da 

teqnikas ikvlevs okeanis geofizikur velebs – magnitur, eleqtrul, 

gravitaciul da okeanis fskeris reliefs. Zlieri bgeriTi wyaroebi 

(afeTqebebi, wyalqveSa ganmuxtvebi da sxva) warmoqmnian bgeriT talRebs, 

romelTa miwis qerqSi gavrceleba iZleva naleqebis sisqisa da 

struqturuli agebulobis suraTs. 

  im sakiTxTa nusxa, romelTa gadawyveta akisria sainJinro anu 

gamoyenebiT okeanologias moicavs napirsamagri saSualebebis 

konstruqciul gadwyvetas da dizains, navTobmompovebeli saburRi baqnebis 

Seqmnas da maTi saimedoobis amaRlebas, sazRvao arqiteqturis (sanaosno 

saSualebebis) ganviTarebas da sxva. 

okeanologiuri kvlevis ukeT warmarTvisaTvis daarsda 

sakoordinacio saerTaSoriso centrebi. kerZod, iuneskosTan arsebobs 

saerTaSoriso samTavrobaSoriso okeanografiuli komisia (moki), 

ganxorcielebulia hidrometeorologiuri informaciis Semkrebi da 

gansazogadoebuli regionaluri centrebis Seqmna niu-iorkSi, moskovSi da 

melnburnSi. gadaidga pirveli nabijebi planetaruli sadamkvirveblo 

qselis da monitoringis  sistemis Sesaqmnelad, romelic iTvaliswinebs, 

rogorc distanciuri zondirebis, ise adgilze mopovebuli sazRvao 

monacemebis da informaciis erTian standartSi moqcevas, damuSavebas da 

gavrcelebas. 
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                        Tavi I. okeanis Secnobis mokle 

retrospeqtiuli analizi 

 

msoflio okeanis da misi calkeuli nawilebis Seswavlis 

Tavdapirvel mizezad, rogorc Cans, misi  praqtikulad gamoyenebis 

aucilebloba unda davasaxeloT da ara bunebis Secnobis abstraqtuli 

survili. rogorc sazRvao navigaciis pirveli dokumentebi metyveleben   

Zveli zRvaosnebis mTavari sazrunavi, iseve rogorc axla, maTi 

adgilmdebareobis gansazRvra iyo. Aadamianis mier okeanis gaazrebuli aRqma  

daiwyo maSin, rodesac igi Seecada Tavi aeridebina sanapiro dinebebisa da 

saSiSi meCeCebisTvis. savaWro interesebma Ffinikielebi da berZnebi  

aiZules sakmarisad SeeswavlaT xmelTaSua zRva da mimdebare zRvebi jer 

kidev homerosamde (856 weli  qristes Sobamde), Tumca adamians kidev didi 

msxverplis da garjis gaReba mouxda, raTa axlad  aRmoCenili miwebiT 

daefara homerosis mier warmoCenili dedamiwis suraTi, sadac mocemuli 

iyo Tvaluwvdeneli okeaneTiT Semorkaluri, mxolod xmelTaSua zRvis 

irgvliv mdebare miwebi da qveynebi.  

 

 

1.1  msoflio okeanis kvlevebis istoria 

uZvelesi drois pirveli zRvaosnebi, romelTa Sesaxeb cnobebmac 

Cvenamde moaRwia finikielebi iyvnen (3000 w. Cv. w. aR-mde). finikielebma, 

romlebic xmelTaSua zRvis aRmosavleT sanapiroze cxovrobdnen, sakuTari 

samflobelos sazRvrebi mniSvnelovnad gaafarToves dasavleTis 

mimarTulebiT. maT, im droisaTvis, ukve icodnen wiTeli zRvis, sparseTis 

yuris, afrikis napirebisa da indoeTis okeanis Sesaxeb. isini mamaci 

zRvaosnebi iyvnen da Ria zRvaSi kompasis gareSe curavdnen, magram maT 

okeanis fizikuri bunebis Sesaxeb raime cnoba CvenTvis ar SemounaxavT  

berZnebi, romlebmac finikielebs zRvaze batonoba “CamoarTves”, 

mogzaurobebis dros zRvis bunebasac Seiswavlidnen. dedamiwis sferuli 

formis Sesaxeb mosazrebas Talesi (VI s. Cv. w. aR-mde) rogorc Cans, 

egviptelebs daesesxa. Zveli berZeni filosofosiEanaqsimandri, jer kidev,  

Cv. w. aR-mde VII saukuneSi Seecada, dedamiwis zedapiri sibrtyeze gamoesaxa. 

berZnebis pirveli mogzaurobisas, rodesac maT gibraltars miaRwies, 
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daarsda berZnebis pirveli kolonia – masilia (amJamad marseli) - 

xmelTaSua zRvis dasavleT nawilSi. berZnebis aRmoCenebi primitiul 

rukaze hekataios miletelma (VI s. Cv. w. aR-mde) daitana. mecnieri da 

mogzauri herodote (V s. Cv. w. aR-mde), romelmac ganazogada arsebuli 

masala, amtkicebda, rom indoeTisa da atlantis okeaneebi erTiani iyo, ris 

dasturadac miuTiTebda sparseTis yureSi okeanis donis cvlilebebze, anu 

miqceva-moqcevebze, romlebic xmelTaSua zRvaSi ar SeimCneoda. V saukuneSi 

Cv. w. aR-mde berZnebi ukve farTod iyenebdnen dedamiwis zedapiris 

sxvadasxva regionebis rukebs.  

Cv. w. aR-mde IV saukuneSi im droisaTvis kargad ganviTarebuli 

masiliis koloniis zRvaosnebma piTeasis xelmZRvanelobiT didi wvlili 

Seitanes okeanis kvlevis saqmeSi. Zvelma berZenma mogzaurma da geografma 

piTeasma britaneTis napirebs miaRwia da kunZul tules (islandia) 

arsebobis Sesaxeb cnobebi Seagrova. erT-erTi mogzaurobisas man baltiis 

zRvasac miaRwia. akvirdeboda ra wylis donis cvlilebebs bristolis 

yureSi, piTeasma pirvelma miuTiTa wylis donis ryevebis ritmis mTvaris 

fazebTan damTxvevaze.  

aleqsandre makedonelis Tanamedrovem, cnobilma berZenma mecnierma 

aristotelem, mecnierebis sxvadasxva dargSi arsebuli cnobebi ganazogada 

naSromSi “meteorologia”. okeanis sakiTxebisadmi miZRvnil TavSi 

aristotele iziarebda mosazrebas msoflio okeanis erTianobis Sesaxeb. 

amave TavSi Sedarebulia azovis, Savi da egeosis zRvebis siRrmeebi. 

pirveli kartografiuli bade  aristoteles mowafem  dikearhma daamuSava.  

eratosTenem Cv. w. aR-mde III saukuneSi dedamiwis sferos zomebis 

gansazRvris meTodi SeimuSava; masve ekuTvnoda idea dedamiwis garSemo 

mogzaurobis Sesaxeb. astronomma hiparqem daamuSava ufro srulyofili 

kartografiuli proeqcia da masze dayrdnobiT sakmaod zusti 

geografiuli bade aago.  

romaelebma, romelTac karTageni Cv. w. aR-mde 146 wels daamarcxes, 

xmelTaSua zRvis mTeli aRmosavleT nawili daipyres da gavlena moipoves 

evropis, aziisa da afrikis udides nawilze. am laSqrobebisas romaelebi 

dawvrilebiT aRwerdnen maT mier dapyrobil da axlomdebare miwebs. Cv. w. 

aR-mde 44 wels daiwyo romis imperiis rukis Sedgena adgilze uSualo 
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azomvebis safuZvelze. azomvebi 25 wlis ganmavlobaSi mimdinareobda, magram 

maT Sedegebs samwuxarod, Cvenamde ar mouRwevia.  

  amave periods miekuTvneba berZeni mecnieris  strabonis naSromebi, 

romlebic sakmaod mravlismomcvelia. straboni emxroboda msoflio 

okeanis erTianobis ideas, saubrobda kontinentebis zedapirebisa da okeanis 

fskeris vertikaluri gadaadgilebebis, aseve miwisZvrebisa da vulkanuri 

amofrqvevebis zemoqmedebiT dedamiwis reliefis gamudmebul cvlilebaze. 

radgan, mas ar gaaCnda cnobebi okeanis fskeris reliefis Sesaxeb, igi 

Tvlida, rom okeanis fskeris reliefi xmeleTis zedapiris reliefis 

msgavsi iyo.  

Cveni welTaRricxvis I saukuneSi aleqsandrielma zRvaosanma hipalma 

musonebis arseboba daadgina. man aCvena Tu ra gziT SeiZleboda maTi 

gamoyeneba zRvaosnobis dros, rac evropasa da azias Soris sanaosno 

kavSirs ufro gaaadvilebda.  

romaelma filosofosma senekam (I s.) wamoayena kosmogenuri hipoTeza, 

romlis Tanaxmadac pirveladi qaosidan TandaTanobiT ikveTeboda da 

erTmaneTs gamoeyofoda wyali da xmeleTi. igi Tvlida, rom okeane 

xmeleTze arsebuli yvela wylebis wyaros warmoadgens, radgan misi 

zedapiridan aorTqlebuli wyali yvela Camdinare wylis wyaroa da, rom es 

wylebi ara mxolod meqanikurad unda arRvevdes kontinentebis zedapirs, 

aramed qanebis gamotutvasac unda iwvevdnen. seneka aRniSnavda napirebis 

daSlas zvirTcemis zemoqmedebiT, naSali masalis daleqvas fskerze da mis 

gadatanas dinebis zemoqmedebiT. is Tvlida, rom okeanis done ucvleli 

iyo, radgan aorTqleba okeaneSi Cadinebuli naleqebisa da wylebis 

raodenobis toli iyo. amitom igi okeanis wylebis marilianobasac ucvlel 

sidided miiCnevda.  

Zveli samyaros yvela swavluli rodi eTanxmeboda mosazrebas 

msoflio okeanis erTianobis Sesaxeb. ase magaliTad, II saukunis dasawyisSi 

marini qalaq tiradan geografiisadmi miZRvnil naSromSi am ideas 

uaryofda. igi Tvlida, rom xmeleTi faravs okeaneebs da Tumca, okeaneebi 

didia, magram Caketil wyalsatevebs warmoadgens. igive mosazrebas 

iziarebda Zveli drois cnobili swavluli klavdius ptolemeusi (II s.). man 

didi wvlili Seitana samecniero cnobebis Segrovebis saqmeSi, Seadgina 

pirveli namdvili ruka konusur proeqciaSi, aRwera daaxloebiT 8000 
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adgili, romlebic man atlasis Sesadgenad Seagrova, miuTiTa maTi ganedebi 

da grZedebi.  

amgvarad, uZveles droSi mecnierTa nawili xmeleTs erTian okeaneSi 

arsebul kunZulad Tvlida, xolo sxvaTa azriT, okeane Caketili 

wyalsatevebi iyo, romelTac gars xmeleTi ertya. am ukanasknelma 

Sexedulebam, romelsac kidev ufro amyarebs ptolemeusis mier Sedgenili 

atlasi, mecnierebaSi IX saukunemde iarseba. im droisaTvis mogzauroba da 

navigacia upirveles yovlisa, praqtikul xasiaTs atarebda, xolo 

mecniereba meorexarisxovani iyo. Tumca, unda aRiniSnos, rom maSinac ki 

okeanis kvleva mxolod misi geografiuli aRwerilobiT ar 

Semoifargleboda: xdeboda sxvadasxva movlenebis aRmoCena, aRwera, 

Seswavla, mag; dinebebis, qarebis da sxv. amasTan, aRsaniSnavia, rom 

zRvaosnebi mogzaurobis dros am cnobebs iyenebdnen.  

Sua saukuneebSi mecnierebis ganviTareba Seferxda. Aamave dros, 

aswleulebis ganmavlobaSi dagrovili gamocdilebis didi nawili ucxo 

tomTa Semosevebisa da maTTan brZolis dros daikarga, an maTi gamoyenebis 

saSualeba moispo. Sedegad ki mravali ukve cnobili movlenis Tavidan 

aRmoCena gaxda saWiro.  

axalma dampyroblebma – arabebma, romelTac VII saukuneSi indoeTidan 

atlantikis okeanemde gadaWimuli uzarmazari saxelmwifo Seqmnes, IX 

saukuneSi vaWrobis mizniT curva indoeTsa da CineTSi daiwyes. navigacia im 

droSi gacilebiT srulyofili iyo CineTSi gamogonebuli da iqidan 

arabebis mier wamoRebuli kompasis wyalobiT. kompasis daxmarebiT rukebic 

daixvewa. maT kompasur rukebs anu portulanebs uwodebdnen.  

XI saukune cnobilia norvegielTa naosnobiT. maT aRmoaCines 

grenlandia, labradori, niufaundlendi da amerikis Crdilo-aRmosavleT 

napirebi. miuxedavad imisa, rom momdevno samasi wlis manZilze isini 

mudmivad dacuravdnen atlantis okeanis am raionebSi, maTi aRmoCenebi 

daviwyebas mieca da kolumbs xelaxla mouwia amerikis aRmoCena.  

naosnoba vaWrobis mizniT indoeTisa da CineTis, aseve, xmelTaSua 

zRvis napirebze mdebare sxva qalaqebis mimarTulebiTac xorcieldeboda.  

espaneTidan mavrebis gandevnis Semdeg portugalielebma maTTan omi 

afrikaSi gaagrZeles. isini dapyrobil cixe-simagre seutSi gamagrdnen. am 

momentidan atlantis okeaneSi geografiuli aRmoCenebis axali etapi 
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daiwyo. princ henrixis xelmZRvanelobiT, romelic istoriaSi “navigatoris” 

saxeliTaa cnobili, portugalielebma 1471 wels ekvators miaRwies. 1486 

wels portugalielTa eqspediciam, barTlomeo diasis xelmZRvanelobiT, 

romelic Ria okeaneSi micuravda, afrikas Semouara. Mmagram man ver SeamCnia 

kontinentis samxreTi konturebi da afrikas indoeTis okeanis mxridan 

miadga. eqspediciis wevrebma mxolod ukana gzaze miaRwies afrikis 

ukidures samxreTs da mas “qariSxlis” koncxi uwodes. daaxloebiT ori 

aTasi weli dasWirda im naosnobis ganxorcielebas, romlis Sesaxebac 

mosazreba jer kidev Cv. w. aR-mde IV saukuneSi Caisaxa. am naosnobis erT-

erTma monawilem martin behaimma 1492 wels pirveli globusi Seqmna da 

masze im droisTvis cnobili yvela geografiuli monacemi daitana.  

evropidan indoeTisa da CineTis mimarTulebiT  axali gzebis Zieba 

meore aTaswleulis dasawyisSi da gansakuTrebiT XIII-XIV saukuneebSi, 

ZiriTadad savaWro da ekonomikuri mosazrebebiT iyo ganpirobebuli. am 

vaWrobaSi Suamavlis rols xmelTaSua zRvis samxreTiT im dros 

gabatonebuli arabebi asrulebdnen, rac ar awyobdaT evropelebs. X 

saukuneSi am savaWro gzebze kidev erTi dabrkoleba gaCnda: axalma 

dampyrobelma – Turqebma – saxmeleTo urTierToba Sewyvita CineTTan.  

Yyovelive aman safuZveli daudo im epoqis dawyebas, romelic didi 

geografiuli aRmoCenebis epoqis saxelwodebiT aris cnobili. sul raRac 

35-wlian periodSi (1487-1522 ww.) dedamiwis zedapiris TiTqmis naxevari iqna 

aRmoCenili.  

1492 wlis 3 agvistos daiwyo qristefore kolumbis pirveli naosnoba. 

kolumbma jamSi oTxi mogzauroba moawyo: 1492-1493 ww., 1494-1496 ww., 1498 

wels da 1502-1504 wlebSi. am naosnobebis dros umniSvnelovanesi movlena ki 

amerikis aRmoCena iyo. pirveli naosnobis dros kolumbma SeamCnia pasatebi, 

aRmoaCina CrdiloeT ekvatoruli dineba, gadakveTa sargasis zRva da 

pirvelma aRmoaCina magnituri isris gadaxra.  

1497 wels CineTisken axali gzis saZieblad samogzaurod sebastian 

kabotis inglisuri eqspedicia daiZra. dedamiwis sferuli formis 

gaTvaliswinebiT, man dasavleTiT da amasTan, ufro mokle gziT, anu 

sakmaod maRali ganedebis gavliT gadawyvita gamgzavreba. Mman  mogzauroba 

bristolidan daiwyo. am naosnobisas kabotma aRmoaCina labradoris 

naxevarkunZuli, xolo meore naosnobisas ki miaRwia k. niufaundlends, 
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aRmoaCina labradoris dineba, Seiswavla amerikis napirebi haterasis 

koncxamde. kaboti pirveli zRvaosani iyo, romelmac isargebla 

golfstrimis dinebiT curvis siCqaris gazrdis mizniT. rogorc Cans, 

kabotma mravali wlis Semdeg gaimeora normandielebis miviwyebuli 

naosnobis marSruti okeanis am nawilSi.  

espanelebisa da ingliselebis aRmoCenebma stimuli misca 

portugalielebs daewyoT axali sazRvao gzebis Zieba. 1497 wlis 8 ivniss 

lisabonidan vasko da gamas sami gemi gavida. maT Semouares “qariSxlis” 

koncxs, romelsac im droisTvis ukve “keTili imedis” koncxi erqva da 

gadakveTes  mozambikis dineba da CrdiloeTisaken gaemarTnen. afrikis port 

malindiSi gaCerebis Semdeg bortze arabi locmani aiyvanes da isargebles 

ra samxreT-aRmosavleTis musoniT, vasko da gamas gemebma 1498 wlis 

gazafxulze port kalkutas miaRwies. eqspedicia, romelmac aRmoaCina 

evropidan indoeTisken mimavali axali gza afrikis SemovliT, 

portugaliaSi  1499 wlis zafxulSi dabrunda.  

am periodSi espanelebma, romlebic amerikis dapyrobasa da aTvisebas 

agrZelebdnen, panamis yeli gadakveTes da wynari okeane aRmoaCines (balboa, 

1513 wlis 25 seqtemberi). imave wels locmanma xuan alaminosma 

golfstrimis dinebis saTave aRmoaCina. Tumca kolumbis mogzaurobebidan 

dawyebuli espanelTa mTavari amocana indoeTSi da zondis kunZulebisaken 

axali sazRvao gzis aRmoCena gadaWrili ver iqna.  amitom sanaosnod kidev 

erTi espanuri eqspedicia moemzada, romelmac mogzauroba 1519 wlis 20 

seqtembers daiwyo. eqspedicias gamocdili zRvaosani, warmoSobiT 

portugalieli fernando magelani xelmZRvanelobda. igi imedovnebda, rom 

amerikas samxreTidan Semouvlida da am mimarTulebiT sami xomaldisgan 

Semdgari eskadriT gaemgzavra. SemovliTi gzis ZiebaSi igi grZel da 

daklaknil srutes waawyda, romlis gadakveTasac man daaxloebiT erTi Tve 

moandoma. 1520 wlis 27 noembers gemebi wynar okeaneSi gavidnen. Ff. 

magelanma okeanes, romlis gadakveTasac 99 dRe-Rame moandoma, wynari okeane 

uwoda okeneSi curvis periodSi ZiriTadad,  mSvidi da wynari amindis gamo. 

eqspediciam marianis kunZulebs miaRwia, Semdeg filipinis kunZulebs 

miuaxlovda, sadac aborigenebTan brZolaSi eqspediciis xelmZRvaneli 

daiRupa (1521 wlis 27 aprili). 1521 wlis bolos espanelebi molukis 

kunZulebs miuaxlovdnen. am adgilidan gamarTul mdgomareobaSi myofma 
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erTaderTma gemma sebastian de elkanos xelmZRvanelobiT gadaWra zondis 

arqipelagi, gadakveTa indoeTis okeane da afrikas Semouara. eqspedicia 

sunlukar-de-baramedas portSi (qalaq sevilia), saidanac igi gavida, 1522 

wlis 6 seqtembers dabrunda.  

   didi geografiuli aRmoCenebis epoqis sami udidesi eqspediciidan 

yvelaze mniSvnelovani mecnieruli Sedegebi magelanis eqspedicias hqonda. 

Qq. seviliadan generaluri kursiT dasavleTisken, romelic arc ukan gzaze 

Seucvlia, dabrunda ra isev seviliaSi, magelanma daamtkica, rom dedamiwa 

sferuli formisaa. misma naosnobam aseve daamtkica, rom planetis 

zedapiris udidesi nawili okeanes ukevia. Ff.Mmagelanis mogzaurobamde 

manZili evropasa da CineTs Soris dasavleTis mimarTulebiT iTvleboda, 

rom grZedis 130°-is toli iyo, magram magelanis mogzaurobam cxadyo, rom 

es manZili grZedis 230° -is tolia. 

sainteresoa, rom jer kidev Cv. w. aR-mde III saukuneSi, eratosTene 

amtkicebda, rom Tu kunZul rodosis paralelurad mudmivad dasavleTis 

mimarTulebiT vimoZravebT, CineTs mivaRwevT, Tumca uzarmazari 240°-iani 

manZilis dafarva iqneba saWiro.  SesaZloa, im drois geografiuli 

monacemebis simwiris gamo, an iqneb SemTxveviTic, magram swori sidide 

daviwyebas mieca. dasavleTis gza grZeli da rTuli aRmoCnda, amitom ufro 

didi savaWro mniSvneloba indoeTisken afrikis SemovliT gzas mieniWa.  

    magelanis marSruti 1525 wels moluskis kunZulebamde loaiasis 

espanurma eskadram gaimeora. meored igive marSrutiT 1577 wels ingliselma 

frensis dreikma imogzaura. Mman, zondis kunZulebisken curvisas, wynar 

okeaneSi gasasvlellad magelanis srute gaiara. dreikma Zlieri 

Stormisagan Tavis dasaRwevad samxreTisken aiRo gezi, saidanac dinebam 

aRmosavleTisken waiRo da ingliselma zRvaosanma ise, rom arc eloda, 

samxreT amerikis ukidures samxreT wertils _ hornis koncxs Semouara. 

Sedegad, srutes, romelic samxreT amerikas antarqtidisgan yofda, misi 

saxeli ewoda. dreiki zondis arqipelagidan evropaSi indoeTis okeanis 

gavliT dabrunda.  

Ddidi geografiuli aRmoCenebis epoqis Semdeg, mogzaurTa da 

mkvlevarTa interesis obieqts msoflio okeanis CrdiloeTi regionebi 

warmoadgenda. holandielebisa da ingliselebis mcdelobam aziisa da 

amerikis garSemo, axali Crdilo-aRmosavleT da Crdilo-dasavleT gzebi 
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aRmoeCinaT, mravali axali informacia SesZina geografias. am interesisa da 

mcdelobis stimuls indoeTisken afrikis SemovliT mimaval gzaze 

portugalielebis batonoba warmoadgenda.  

      XVII saukuneSi ingliselebma mniSvnelovnad waiwies win kanadis 

arqipelagis, xolo rusebma – aziis mTeli Crdilo-aRmosavleT napiris 

gaswvriv sanapiro wylebis Seswavlis saqmeSi. 1648 wels cimbirelma kazakma 

semion deJnevma aziis aRmosavleT napiri aRmoaCina, romelic misi 

aRwerilobiT amerikisgan srutiT iyo gamoyofili. deJnevis es aRmoCena 

daviwyebul iqna da igi 1728 wels danielma mezRvaurma, romelic ruseTSi 

petre I-is miwveviT msaxurobda - vitus beringma gaimeora. TeTri zRvidan 

md. kolimamde CrdiloeTis zRvebis napirebis SeswavlisTvis 

gansakuTrebuli mniSvneloba hqonda CrdiloeTis did eqspediciebs 

romlebic rusebma 1734_1741 wlebSi moawyves.  

XVI saukuneSi kvlav grZeldeboda zondis arqipelagis Seswavla da 

gaCnda varaudi axali xmeleTis _ avstraliis arsebobis Sesaxeb. 1642 wels 

holandielma zRvaosanma abel tasmanma pirvelma Semouara samxreTidan 

avstralias da axali zelandiis dasavleT napirebs miadga, romelic man 

samxreTis kontinentad _ antarqtidad  miiCnia da romlis arsebobazec 

maSin ukve saubrobdnen.  

naosnobis dros cxadia, okeanis bunebis kvlevebic win miiwevda, 

iwyebda Casaxvas mecniereba zRvis Sesaxeb, yalibdeboda ZiriTadi ideebi da 

mimarTulebebi.  

okeaneebis saxelwodebebi droTa ganmavlobaSi icvleboda. XVII 

saukuneSi germanelma geografma bernhard varenma daamkvidra okeaneebis 

saxelwodebebi, maT Soris: atlantis, wynari, hiperboruli (amJamad 

CrdiloeT yinulovani) da samxreTis. es ukanaskneli dasaxeleba im 

wylebTan dakavSirebiT ixmareboda, romlebic gars ertya samxreTis 

kontinents – antarqtidas da romlis arsebobasac maSin ukve varaudobdnen. 

amasTan, am terminiT aseve, aRiniSneboda wylis sivrce, romelic amJamad 

indoeTis okeanis saxelwodebiT aris cnobili.  

pirveli sazRvao rukebi pirobiTi hidrografiuli niSnebiT, 

romlebic rifebsa da meCeCebs aRniSnavda espaneTSi 1527 wels gamoCnda. 1579 

wels gamoica belgieli kartografisa da geografis abraham ortelis 

atlasi – pirveli srulyofili atlasi ptolemeosis atlasis Semdeg. 
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ortelis atlasis gamocemamde periodulad ptolemeosis atlass 

gamoscemdnen damatebebiT. daaxloebiT imave periodSi herard merkatorma, 

romelic kartografiuli proeqciebis maTematikuri mxariT iyo dakavebuli, 

naosnobisaTvis  Zalzed mniSvnelovani (merkatoris) proeqcia gamoigona. 

1737 wels sazRvao rukebze pirvelad gamoCnda erTnairi siRrmis 

aRmniSvneli xazebi – izobaTebi. am xazebis aRniSvna napirebis gaswvriv 

metad mniSvnelovani iyo navigaciisTvis, radgan cnobebi okeaniis 

siRrmeebis Sesaxeb mwiri da arc Tu ise zusti iyo. xelis lotis garda 

siRrmis sazomi sxva saSualeba im dros ar arsebobda. Yyovelive amis gamo 

okeanis saerTo reliefis Sesaxeb araswori Sexedulebebi Camoyalibda. 

mkvlevarebis umravlesoba mas xmeleTis reliefs amsgavsebda. marsilim 

(1725 w.) pirvelma gamoTqva swori mosazrebebi okeanis fskeris gruntis 

Sesaxeb. misi mtkicebiT zeda fenebi danaleqi lamebiT iyo agebuli, xolo 

maT qveS iseTive mTis qanebi iyo ganlagebuli, rogoric xmeleTze gvxvdeba.  

didi xnis ganmavlobaSi wylis temperaturas mxolod okeanis 

zedapirze zomavdnen. varaudobdnen, rom wylis temperatura siRrmis 

matebasTan  erTad klebulobda. Ees varaudi 1500 m siRrmeze Cveulebrivi 

TermometriT, wylis temperaturis gazomvis cdebiT damtkicda. Tumca am 

gazomvebis mwarmoebelma ingliselma kapitanma elisma (1749 w.) sworad 

SeniSna, rom dakvirvebebi cdomilebebs Seicavda, radgan Termometri misi 

wylis zedapirze amotanis dros wylis zeda fenebSi moZraobisas Tbeboda. 

       okeanis wylis marilianobis Sesaxeb garkveuli cnobebi da 

mosazrebebi XVIII saukunis dasawyisSi gaCnda. geografi vareni varaudobda, 

rom okeanis wyali marilianobas inarCunebs, mdidrdeba ra mudmivad 

mdinaris wyliT Camotanili marilebiT. igi sworad varaudobda wylebis 

maRal marilianobas ekvatorze da nakleb marilianobas polusebisken da 

aseve sworad xsnida am gansxvavebas aorTqlebiT, naleqebiTa da mdinaris 

mtknari wylis nakadebiT. vareni aseve, miuTiTebda mtknari da mariliani 

wylebis gayinvis gansxvavebul temperaturaze. marsili am droisTvis 

darwmunda imaSi, rom mariliani wylis simkvrive mtknari wylis simkvriveze 

metia. wyalSi marilebis wyarod igi okeanis fskerze maT budobebs 

miiCnevda.  

    wylis gamWvirvalobis Sefasebis pirveli cdebi buges (1760 w.) ekuTvnis, 

xolo niutonsa da marsilis ekuTvniT mosazrebebi okeanis wylis feris 
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Sesaxeb. Mmosazreba miqceva-moqcevis Sesaxeb, romlis kavSiric mTvaris 

fazebTan jer kidev uZveles droSi iyo adamianebisTvis cnobili, 

mniSvnelovnad ganviTarda msoflio mizidulobis kanonze dayrdnobiT. 

SemdgomSi igi garkveulwilad daixvewa maklorenis, eileris, bernulisa da 

la-plasis SromebSi.  

dinebebis Sesaxeb uamravma cnobam, romelTa mogrovebac 

mravalricxovani eqspediciebis Sedegad moxerxda, saSualeba misca a. 

kirxers 1664 wels, dinebebis amsaxveli pirveli ruka Seedgina, Tumca 

dinebebis mizezebis axsnis seriozuli mcdeloba im dros jer kidev ar 

SeimCneoda.  

 N  yovel wels msoflio okeanis kvleva farTovdeboda da eqspediciebis 

ricxvic izrdeboda. eqspediciebi tardeboda specialuri samecniero 

miznebiT, aseve ekonomikuri da samxedro-politikuri mosazrebebiTac.  

msoflio okeanis, kontinentebisa da kunZulebis Seuswavleli 

raionebis SemcirebasTan erTad eqspediciebis miznebic icvleboda. maT  

amocanas sul ufro okeaneSi da mis zemoT arsebul atmosferoSi, wylis 

fizikuri Tvisebebis, okeanis qimiuri, biologiuri procesebisa da 

geologiis Seswavla warmoadgenda. axali eqspediciebi afarToebdnen 

dakvirvebebis areals, iTvisebdnen kvlevis axal meTodebs.  

    mokle istoriul mimoxilvaSi Znelia yvela im eqspediciis Sesaxeb 

cnobebis mowodeba, romlebic XVII-XVIII saukuneebSi ewyoboda, xolo 

Tanamedrove eqspediciebis yvela kvlevis aRwera ubralod SeuZlebelia, 

radgan msoflio okeaneSi ganuwyvetliv muSaobs sxvadasxva qveynis aTobiT 

eqspedicia. amitom mxolod yvelaze mniSvnelovan eqspediciebsa da 

erTobliv samecniero-kvleviT RonisZiebebs SevexebiT.  

miuxedavad mravalricxovani eqspediciebisa da savaWro xasiaTis 

naosnobebisa XVII saukunis Sua wlebamde, zogagadad msoflio okeane, 

kerZod ki wynari, indoeTisa da samxreTis okeaneebi naklebad iyo 

Seswavlili. swored amis gamo swrafad ganviTarebadi sazRvao qveyana 

inglisi am periodSi kvlevebis Catarebis mizniT msoflios garSemo 

ramdenime naosnobas awyobs. pirveli maT Soris iyo inglisuri samxedri 

gemis kapitnis jorj enson baironis naosnoba (1764 w.). ingliss 

safrangeTmac mibaZa. frangul eqspedicias, romelic naosnobaSi 1766 wels 
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gaemgzavra frangi grafi lui antuan de bugenvili xelmZRvanelobda. XIX 

saukunis dasawyisSi aseTi eqspediciebis mowyoba ruseTmac daiwyo.  

    sazRvao da geografiul mecnierebaTa sferoSi mniSvnelovani movlena 

iyo inglisSi organizebuli sami mogzauroba jeims kukis xelmZRvanelobiT. 

pirveli naosnobisas (1768-1771 ww.) j. kukma, romelic samxreTis materikis 

povnas cdilobda, axali zelandiis aRmosavleT sanapiroebi, Semdeg ki 

avstraliis aRmosavleT sanapiro aRmoaCina. kukma, romelic SedarebiT 

zomier ganedebSi curavda, samxreTis kontinentis arsebobis veranair 

damamtkicebel niSans ver miagno.  

kukis meore naosnobis (1772-1775 ww.) mTavari amocana kvlav  

antarqtidis aRmoCena iyo. j. kuki, romelmac samxreT ganedis 71º-s miaRwia 

da xSirad yinulebs miapobda, samxreT naxevarsferos sakmaod maRali 

ganedebis gavliT Semouara, magram axali kontinenti ver aRmoaCina. igi 

darwmunebuli iyo samxreTis materikis arsebobaSi, magram am naosnobis 

Semdeg ganacxada, rom kontinenti, Tuki is marTlac arsebobda, samxreT 

polusis garSemo mdebareobda, sadac curva SeuZlebeli iyo. igi Tvlida, 

rom am kontinentis Zieba unda Sewyvetiliyo. cnobili da avtoritetuli 

zRvaosnis aseTma gancxadebam xangrZlivi droiT Seayovna meeqvse 

kontinentis aRmoCenis Semdegi mcdelobebi.  

jeims kukis ukanaskneli mogzauroba (1776-1779 ww.), romlis drosac 

igi daiRupa, ZiriTadad wynar okeaneSi mimdinareobda. Mman CrdiloeT 

amerikis napirebi mdinare kolumbiis SesarTavidan beringis srutemde, 

Semdeg ki – aziis napirebi kamCatkis kidemde gamoikvlia.  

jeims kukis naosnobidan 1872 wlamde periodSi, (rodesac moewyo 

inglisuri eqspedicia gemiT “Celenjeri”, rac sazRvao mecnierebis 

ganviTarebaSi gardatexis wertili iyo) 75 sazRvao eqspedicia Catarda, 

romelTagan 25 msoflios garSemo moewyo. amasTan, msoflios garSemo 8 

mogzauroba rusebs ekuTvniT. pirveli eqspedicia (1803-1806 ww.) 

ganxorcielda gemebiT “nadeJda” da “neva”. “nadeJdas” meTaurobda 

eqspediciis xelmZRvaneli ivane kruzenSterni, xolo “nevas” – iuri 

lisanski. 1819 wels moewyo pirveli rusuli eqspedicia antarqtikaSi. igi 

kronStadtidan 4 ivliss gavida. eqspedicia 1821 wlamde muSaobda da misi 

mTavari amocana samxreT-polaruli kontinentis aRmoCena iyo. eqspedicia 

sanaosnod afrebiani kanjoebiT - “vostoki” da “mirni” gaemgzavra, 
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romelTagan pirvels eqspediciis xelmZRvaneli fiodor belinshauzeni, 

xolo meores – admirali mixeil lazarevi meTaurobda. eqspediciam 

dedamiwas gars Semouara samxreT naxevarsferos Zalian maRal ganedebSi da 

mravaljer aiRo gezi samxreTiT, raTa kontinentisTvis mieRwia, rac 

SesZlo kidec. 1820 wlis 28 (16) ianvars gemebi imdenad miuaxlovdnen 

antarqtidis yinulebs, rom yovelgvari eWvi meeqvse kontinentis 

ararsebobis Sesaxeb sruliad gaqarwylda. swored es dRe iTvleba rusi 

zRvaosnebis mier antarqtidis aRmoCenis dRed. garda amisa, eqspediciam 

aseve aRmoaCina petre I-is kunZuli, aleqsandre I-is miwa, ramdenime mcire 

antarqtikuli kunZuli da sxva kunZulebi wynar okeaneSi. 

Tu kukis naosnobebs geografiuli aRmoCenebisTvis udidesi 

mniSvneloba hqonda kolumbis, vasko da gamasa da magelanis mogzaurobebis 

Semdeg, belinshauzenisa da lazarevis mogzaurobebi umniSvnelovanesi iyo 

kukis mogzaurobebis Semdeg. am naosnobebiT faqtiurad, dasrulda 

mniSvnelovani sazRvao aRmoCenebi, radgan am droisaTvis yvela 

mniSvnelovani sawyalosno obieqtebi aRmoCenili iqna.  

sazRvao mecnierebis ganviTarebaze XIX saukunis dasawyisSi da Sua 

wlebSi mniSvnelovani gavlena moaxdina orma mkvlevarma: aleqsandre 

humboldtma (1769-1859 ww.) da morma (1807-1873 ww.). humboldtma didi wvlili 

Seitana geografiis yvela dargSi da kvlevebis axali meTodebis 

SemuSavebaSis sferoSi. kerZod, mas ekuTvnis winadadeba siTburi reJimebis 

dasaxasiaTeblad izoTermebis rukebis gamoeyenebis anu izoxazebis meTodis 

Sesaxeb, romelic SemdgomSi okeanisa da atmosferos sxva reJimebis 

asaRweradac iqna gamoyenebuli. am meTods dResac farTod iyeneben.  

morma pirvelma aRniSna, rom naosnobis usafrTxoebisaTvis metad 

mniSvnelovani iyo okeanesa da atmosferoSi mimdinare movlenebze 

regularuli dakvirvebebi da kvlevebi. man Camoayaliba gemze 

meteorologiuri dakvirvebebis wesebi, rac Zalzed mniSvnelovani iyo 

sazRvao meteorologiis ganviTarebisTvis. am sakiTxs 1853 wels mieZRvna 

saerTaSoriso sazRvao konferencia, romelic misive iniciativiT iqna 

mowveuli. konferenciam SeimuSava gemze dakvirvebebis warmoebis wesebi, 

romlebic mTeli msoflios flotebis mier iqna miRebuli.  

     1872 wels moewyo ingliselTa eqspedicia gemiT “Celenjeri”, romelic 

specialurad aRWurves sazRvao samecniero-kvleviTi samuSaoebis 
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Casatareblad. eqspediciis samuSao gegma, romelsac msoflios garSemo 

unda emogzaura, sakmaod vrceli iyo. curvis samnaxevari wlis manZilze 

“Celenjeris” ekipaJma 362 wyalqveSa sadguri moawyo, saidanac wylis 

siRrmis, gruntis Semadgenlobis, fskeruli temperaturis gansazRvra 

xdeboda, iRebdnen fskeruli wylis nimuSebs da xSirad dragiT (mcuravi 

kompleqsuri samTo-gamamdidrebeli mowyobiloba, romelic wyalqveSa 

sasargeblo wiaRiseulis dasamuSaveblad gamoiyeneba)  amohqondaT 

fskeruli cxovelebisa da mcenareebis nimuSebi. sadgurebis sxva 

horizontebze aseve ganisazRvreboda wylis temperatura, xdeboda wylis 

nimuSebis aReba da florisa da faunis Seswavla. yvela sadgurze 

dgindeboda zedapiruli dinebebi, xolo zogierTze _ siRrmuli dinebac. 

warmoebda yovelsaaTobrivi meteorologiuri dakvirveba. ramdenimewliani 

dakvirvebebiT miRebuli didi raodenobiT Sedegebi damuSavda da 

gadmocemul iqna naSromis saxiT, romelic 50 toms Seadgenda. “Celenjeris” 

mier Catarebuli samuSaos udidesi mniSvneloba hqonda sazRvao mecnierebis 

ganviTarebisTvis: am eqspediciis dros gamoicada da gamoyenebul iqna 

okeanis kvlevis mravali axali meTodi da mowyobiloba; iTvleba, rom 

swored am eqspediciam daudo saTave msoflio okeanis specialur detalur 

Seswavlas. “Celenjeris” mogzaurobis Semdeg msoflios TiTqmis yvela 

qveyana Caeba okeanis Seswavlis saqmeSi da am mizniT analogiur 

saeqspedicio samuSaoebs atarebda. Tuki sazRvao eqspedicia sxva mizniT 

ewyoboda, mis gegmaSi aucileblad Sedioda okeanografiuli da 

hidrofizikuri dakvirvebebis warmoeba.  

eqspediciebi azustebdnen msoflio okeanis sxvadasxva raionis Sesaxeb 

arsebul cnobebs, dawvrilebiT ikvlevdnen ukve Seswavlil raionebs. 

gagacnobT ramdenime mniSvnelovan eqspedicias naklebad Seswavlil 

raionebSi.  

1894-1896 wlebSi norvegieli fritiof nansenis xelmZRvanelobiT 

CrdiloeT yinulovan okeaneSi ganxorcielda cnobili mogzauroba gemiT 

“frami”. man aRmoaCina, rom okeanis sakmaod didi farTobis mqone raionebi 

Zalian didi siRrmisaa da msoflio okeanis am nawilis fizikuri 

procesebisa da biologiis didad Rirebuli aRweriloba mogvca.  

1885 wlidan daiwyo msoflio okeanis farTomasStabiani kvlevebi, 

romelsac monakos princi alberi I awarmoebda. Kkvlevebi, am mizniT 
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specialurad agebuli gemebiT, xmelTaSua zRvaSi da atlantis okeaneSi – 

ekvatoridan Spicbergenamde warmoebda. alberis did damsaxurebad unda 

CaiTvalos 1896 wels monakoSi okeanografiis muzeumis gaxsna, xolo 1906 

wels parizSi sorbonis universitetTan arsebuli okeanografiis 

institutis gaxsna. alberma gamosca msoflio okeanis pirveli ruka 

masStabiT 1:107 im droisTvis gazomili yvela siRrmis CvenebiT.  

     rusuli korvetis (samanZiani samxedro gemi) «Витязь» (“vitiazi”) 

msoflios garSemo mogzauroba, pirveli rangis kapitnis stefane makarovis 

meTaurobiT, 1886-1889 wlebSi pirdapiri samecniero miznebiT ar 

ganxorcielebula, magram sazRvao mecnierebisadmi eqspediciis meTauris 

didi simpatiis gamo eqspediciam curvis dros Zvirfasi masala moagrova. 

261 wyalRrma sadgurze mopovebuli monacemTa damuSavebis Semdeg es 

masalebi gamoica makarovis naSromSi «Витязь и Тихий Океан» (“vitiazi” da 

wynari okeane”).  

1889 wels makarovis iniciativiT CrdiloeT yinulovani okeanis 

Seswavlis mizniT ruseTSi im droisTvis yvelaze mZlavri yinulmWreli 

“ermaki” (6000 t wyalwyvis da 10 000 cxenis Zalis simZlavris matarebliT) 

aigo. Yyinulze, Spicbergenidan dasavleTiT misi gamocdisas, makarovma 

saintereso kvlevebi Caatara, romlebic 1901 wels naSromSi «Ермак» во льдах» 

(“ermaki” yinulSi”) gamoqveynda. 

     1878 wlidan 1906 wlamde periodSi CrdiloeT yinulovan okeanesa da 

mis zRvebSi evraziis napirebTan TiTqmis uwyvetad, zogjer ki ramdenime 

wlis ganmavlobaSic zedized Svidi rusuli eqspedicia muSaobda (a. i. 

vilkickovis, f. k. driJenkosa da a. i. varnegis eqspediciebi 10 wlis 

ganmavlobaSi 1894-dan 1904 wlamde muSaobdnen). imave periodSi  atlantis 

okeanis CrdiloeTSi, TiTqmis k. grenlandiamde daniis, belgiisa da 

norvegiis ramdenime eqspedicia awarmoebda kvlevebs.  

1878-1879 wlebSi CrdiloeT yinulovani okeane pirvelad dasavleTidan 

aRmosavleTiT, evropisa da aziis napirebs gaswvriv, TiTqmis  beringis 

srutemde nordenSeldis Svedurma eqspediciam gemiT “vega” gadakveTa. 

CrdiloeT amerikis napirebis gaswvriv aRmosavleTidan dasavleTis 

mimarTulebiT pirveli gamWoli gadakveTa ki amundsenis norvegiuli 

eqspediciis mier gemiT “ioa” 1903-1906 wlebSi ganxorcielda.  
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    rusi zRvaosnebis mier antarqtidis aRmoCenis Semdeg interesi okeanis 

samxreT raionebisadmi kvlav gaizarda. sxvadasxva qveynis mravali 

eqspedicia uaxlovdeboda komtinents da  mis sanapiroebs aRwerda.  

XIX saukuneSi sxvadasxva qveyanaSi mTeli rigi specialuri 

dawesebulebebi Seiqmna, romlebic dakavebuli iyvnen  msoflio okeanis 

kvleviT da tardeboda saerTaSoriso kongresebi am kvlevebTan 

dakavSirebiT;  aseve safuZveli Caeyara saerTaSoriso dawesebulebebis 

Seqmnas, romlebic koordinacias uwevdnen msoflio okeanis  erTobliv 

kvlevebs. ase magaliTad, inglisSi sazRvao gamokvlevebi samefo 

sazogadoebis iniciativiT (inglisis mecnierebaTa akademia) daiwyo; 

germaniaSi, 1869 wels zRvebis Semswavleli komisia Seiqmna; ruseTSi 

sazRvao kvlevebs saTaveSi edga sazRvao saministro da mis 

daqvemdebarebaSi myofi mTavari hidrografiuli sammarTvelo, aseve, 

ruseTis geografiuli sazogadoeba.  

     1899 wels berlinSi mowveul iqna saerTaSoriso geografiuli 

kongresi, romelzec moxsenebul iqna imave wels stokholmSi Catarebuli 

specialuri konferenciis winadadeba zRvis Semswavleli saerTaSoriso 

komisiis Seqmnis sakiTxze. am winadadebas xorci 1902 wels Seesxa. komisiis 

SemadgenlobaSi Sevidnen belgia, didi britaneTi, germania, dania, 

niderlandebi, norvegia, ruseTi, SvedeTi da aSS. komisiam zRvebis 

Semswavleli saerTaSoriso sabWo Seqmna, romelsac kvlevebis mudmivi 

xelmZRvaneloba daevala. sabWos mTavar amocanas warmoadgenda zRvis 

sarewebis Seswavla maTi mtacebluri ganadgurebisagan dacvis mizniT.        

saerTaSoriso sabWom aseve  bevri ram gaakeTa uSualod sazRvao 

mecnierebis ganviTarebis mimarTulebiT. kerZod, man gamosca saerTaSoriso 

okeanografiuli cxrilebi, romlebic zRvis wylis marilianobis 

gansazRvris saSualebas iZleoda wylis simkvrivis an qloris Semcvelobis 

mixedviT; daawesa standartuli horizontebi zRvebsa da okeaneebSi 

dakvirvebebis sawarmoeblad da mudmivi meTvalyureoba mniSvnelovan 

Wrilebze okeanis sxvadasxva raionSi. aseve, daigegma specialuri 

dakvirvebebi msoflio okeanis sxvadasxva raionSi. saerTaSoriso 

organizaciis mier dakvirvebebis warmoebis aucilebloba sakvlevi obieqtis 

uzarmazarma zomebma da mravali dakvirvebis sinqronulad warmoebis 
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aucileblobam ganapiroba. garda amisa, sabWo dakavebuli iyo kvlevebis 

axali meTodebisa da aparaturis standartizaciiT.  

XX saukuneSi wminda sazRvao eqspediciebis raodenoba Semcirda da 

radgan ZiriTadi geografiuli obieqtebi am droisTvis ukve aRmoCenili 

iyo, aRmoCenebi mxolod polarul raionebSi grZeldeboda. samagierod, 

izrdeboda okeanologiuri eqspediciebis ricxvi, ris Sedegadac 

zustdeboda sanapiro zolis konfiguraciebi, zRvebisa da okeaneebis 

sazRvrebi, warmoebda axali dinebebis aRmoCena da maTi kanonzomierebebis 

Seswavla, msoflio okeanis fskeris reliefis mcire da didi detalebis 

aRmoCena.  

    aseTi eqspediciebis magaliTs warmoadgens eqspediciebi, romlebic 

swavlobdnen CrdiloeT yinulovani okeanis ganapira zRvebs, warmoebda 

samuSaoebi modreife samecniero sadgurebze, romelTagan yvelaze cnobili 

iyo sadguri “Северный полюс I” (“CrdiloeT polusi I”). Swored am sadgurze 

dafuZnda CrdiloeT yinulovani okeanis centraluri raionebis kvlevis 

axali da dRes ukve tradiciuli meTodi.  

   antarqtikis gamokvlevebi gansakuTrebiT mniSvnelovani iyo dedamiwis 

bunebis Sesaswavlad. es kvlevebi yvelaze intensiurad swored XX 

saukuneSi mimdinareobda. amJamad antarqtikis SeswavlaSi, romelsac 

koordinacias antarqtikis kvlevebis saerTaSoriso komiteti (SKAR) uwevs, 

12 qveyana monawileobs. rukaze aRniSnuli da aRwerilia antarqtikis 

praqtikulad yvela sanapiro da mimdebare kunZulebi, dadgenilia samxreTis 

okeanis zRvebis sazRvrebi da misi CrdiloeT sazRvari. Aaseve, dadgenilia 

antarqtikis, rogorc dedamiwis Taviseburi klimaturi regionis, sazRvrebi.  

      ukanasknel wlebSi sazRvao eqspediciebma ekvatoruli ukudineba 

aRmoaCines; daazustes ukve cnobili dinebebis sazRvrebi da reJimebi; 

Seiswavles dasavleTis qarebis dineba da aRmosavleTis dineba samxreTis 

okeaneSi; aRmoaCines kromvelis wyalqveSa dineba wynar okeaneSi, 

lomonosovis dineba – atlantis okeaneSi, humboltis dineba perus dinebis 

qveS da sxva. Tumca, wylis fenebis dinamiuri reJimi 1500-2000 m siRrmis 

qvemoT jer kidev naklebad aris Seswavlili.  

     mravalricxovani eqoloturi gazomvebis Sedegad SesaZlebeli gaxda 

msoflio okeanis fskeris reliefis sakmaod zusti suraTis miReba. 

aRmoCenil iqna axali qedebi (magaliTad, lomonosovis qedi, romelic 
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CrdiloeT yinulovani okeanis centralur raionebs kveTs), azevebebi, 

Rrmulebi, wyalqveSa vulkanebi; dadginilia msoflio okeanis maqsimaluri 

siRrmis axali sidide marianis RrmulSi, romelic 11034 metrs udris. 

adamianma msoflio okeanis siRrmeebSic SeaRwia. 1934 wels amerikelebma 

uiliam bibum da otis bartonma, maT mierve Seqmnili wyalqveSa siRrmeebis 

Semswavleli specialuri aparatiT – batisferiT 923 m siRrmemde CaaRwies. 

1960 wlis 23 ianvars, batiskafiT “ triesti”, romelSic Sveicarieli Jan 

pikari da  amerikeli don uolSi imyofebodnen ganxorcielda Casvla 

dedamiwis uRrmes adgilas - marianis RrmulSi. Bbolo periodSi zRvis 

fskeris Seswavla specialuri xangrZlivmoqmedi wyalqveSa laboratoriebis 

daxmarebiTa da cvlebSi momuSave personaliT mimdinareobs. pirveli aseTi 

samuSaoebi frangi mkvlevaris Jak iv kustos iniciativiT Catarda. aseTi 

wyalqveSa laboratoria  Sav zRvazec muSaobs.  

 

 

 

        1.2 okeanis mniSvneloba  civilizaciis ganviTarebaSi 

 

      Cveni winaprebis mogzaurobebis ares gansazRvravda im dros arsebuli  

sakmaod mwiri  navigaciuri saSualebebi.  

pirveli mezRvaurebi ZiriTadad napiris gaswvriv curavdnen, xolo 

Semdeg gabedes ra gaSlil okeaneSi curva, varskvlavebis saSualebiT 

ikvlevdnen gzas. gamonaklisad indoeTis okeane SeiZleba CaiTvalos, sadac 

mezRvaurTa kursisa da drois gansazRvra bevrad iyo damokidebuli  

sezonur musonur qarebze. mravali xalxi Tu rasa cxovrobda 

izolirebulad erTmaneTisagan, sruli umecarebiT erTmaneTis Sesaxeb, 

TavianTi kulturiT da tradiciebiT, Taviseburi SexedulebiT dedamiwaze 

da mis garemoze. savaraudoa, rom  civilizaciis ganviTarebis tempebi 

gacilebiT maRali iqneboda, rom ara miwis da wylis bunebrivi barierebi 

calkeul xalxebs Soris. 

.   im dRidan, rodesac  okeane dauZlevel barierad gvevlineba da im 

dromde, rodesac igi erTerT mniSvnelovan komunikaciur saSualebad 

gadaiqca, adamians mravali msxverplis gaReba mouxda.  Ppolinezielebi da 

indoelebi iyvnen albaT pirvelni, romlebmac SesZles okeanis gadakveTa – 
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amaze migviTiTebs calkeuli arqeologiuri aRmoCenebi da adgilebis 

dasaxelebani. ase, magaliTad, kunZul sokotras (Sokotra) saxeli adenis 

sruteSi ukavSirdeba sanskritul saxels, (Davipa Sukhatara)- as. 

     indoeTis kolonia sokotraze daarsda 3000w. Cvens welTaRricxvamde 

da iarseba romis imperiis arsebobis bolo dromde. mogvianebiT, 

finikielebma (Tanamedrove libani), herkulesis svetebis gavliT, 

hibraltaris sruteSi miaRwies Finisterre   da  Scily Islands   da aRmoaCines 

kanaris kunZulebi -  ” Isulae Fortunetae”,   rogorc mas plutarxe, pliniusi da 

ptolome ixsenieben. daaxloebiT 1500 wlebSi C.w. gamocdil finikiel 

mezRvaurebs iyeneben arabeTis qveynebis mefeebi axali miwebis 

aRmoCenebisaTvis. zogi mecnieri swored finikielebs miawers pirvel 

mogzaurobas afrikis kontinentis irgvliv.   momdevno saukuneebSi 

intensiuri navigacia warmoebda indoeTis okeaneSi, romaelebsa da 

aRmosavleT qveynebs Soris vaWrobis wyalobiT. ufro gvian ki, Sua 

saukuneebSi, privilegia am urTierTobisa TiTqmis mTlianad arabebis xelSi 

aRmoCnda sanam, XV saukunis meore naxevarSi axali koloniebis da miwebis 

aRmoCeniT dainteresebulebma portugalielebma ar gaxsnes istoriuli 

aRmoCenebis axali era. Aam grandiozul aRmoCenebs xeli Seuwyo am 

droisaTvis Seqmnilma iseTma axalma navigaciurma instrumentebma, rogoric 

iyo kompasi da  astrolabis (astrolabe) msgavsi instrumenti, e.w. ”cross staff”, 

romelsac xmarobda kolumbi da romelic ciuri sxeulebis simaRlis da 

maT Soris  kuTxeebis gazomvis SesaZleblobas iZleoda. igi jer kidev 

ptolomes (87-165 C.w.) hqonda mocemuli, magram misi gamoyeneba navigaciaSi 

gacilebiT gvian moxda, xolo kompasi, romlis Seqmnas Cinelebs miaweren, 

arabi vaWrebis da mezRvaurebis saSualebiT XIII saukuneSi evropis 

qveynebisTvisac gaxda cnobili. espanelebma da portugalielebma 1420-ani 

wlebidan 1520 wlamde aRmoaCines da nawilobriv aiTvises ara marto 

centraluri amerika da CrdiloeT amerikis samxreT-aRmosavleTi nawili, 

aramed samxreT amerikis atlantiuri napiric, xolo magelanma 1519-1522 

wlebSi pirvelma Semouara dedamiwas. AmaTve ekuTvnis pirveli 

mniSvnelovani Canawerebi  okeanis bunebis Sesaxeb, xolo Berhard Varenius-is 

(1622-1650) „Geographia Generalis”-Si pirvelad iqna mocemuli 3 Tavi  

okeanografiaSi. Semdgom wlebSi Catarebuli iqna pirveli gazomvebi zRvis 
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wylis marilianobisa da temperaturaze (E.Halley, 1715, Benjamin Franklin, 1770 da 

sxva).  

     Aadamianis gonebam moindoma okeanis siRrmeSi, mis mesame ganzomilebaSi 

Cawvdoma. aleqsandre humboldti 1845 wels, Tavisi ”kosmosi”-s pirvel 

tomSi wers, rom orive siRrme - atmosferosi da okeanisa jer Seucnobelia. 

Mme-18 saukuneSi iyo siRrmis gazomvis calkeuli cdebi (Captain Phipps, 1773 

ww., 1230 m CrdiloeT zRvaSi; Sir Gorn Ross 1818ww, 1800 m bafinis yureSi), magram 

zogierTi gamonaklisis garda, saTanado instrumentebis uqonlobis gamo, 

yvela gazomvebi zedapirul wylebSi tardeboda. okeanografiul kvlevas 

Zlieri biZgi misca siRrmeebis codnis aucileblobam sainJinro 

interesebisaTvis. jer eleqtromagnituri telegrafis gamogonebam (Gauss and 

Weber, 1833),  xolo Semdeg transkontinenturi kabeluri sistemebis wyalqveS 

gayvanis ideam, gamoiwvia siRrmis intensiuri gazomvebis cikli (inglisis 

gemi ”ciklopi” (Cyclops) 1857-1858 wlebSi). Aamave eqspediciis dros pirvelad 

iqna gamoyenebuli wnevagamZle sirRmuli Termometrebi. 

      meore faqtori, romelmac didi roli iTamaSa okeanografiuli da 

meteorologiuri mecnierebebis ganviTarebaSi, iyo savaWro da 

komunikaciuri miznebi, rodesac qarebis, talRebis, dinebebis da Stormebis 

Seswavla aucilebeli gaxda gemebis mSvidobianad da mokle gziT 

curvisaTvis. am wlebSi miRebuli monacemebi da gamocdileba daedo 

safuZvlad 1855w. mauris (Matthew F.Maury, 1806-1973) pirvel saxelmZRvanelos 

okeanografiaSi – ”zRvis fizikur geografia”-s.  

     sainteresoa is faqti, rom mesame faqtori, romelmac ganapiroba 

okkeanis kvlevis intensifikacia ukve wminda mecnieruli interesebidan 

gamomdinareobda. saqme imaSia, rom me-19 saukunis 60-ian wlebamde mecnierul 

wreebSi, edvard forbsis 1843  wels gamocemul monografiaSi  ”abisaluri 

Teoria”  (”Abyssal Theory”) mocemuli Sexedulebani batonobda, romelTa 

mixedviT iTvleboda, rom  sruli usinaTlobis pirobebSi cocxali 

organizmebis arseboba 550 m qveviT SeuZlebelia. es Sexeduleba uaryofili 

iqna 60-ian wlebSi, rodesac 3000 metri siRrmidan  SesakeTeblad amoRebul 

transatlantikur kabels uamravi cocxali organizmi amoyva. am faqtma 

sazRvao biologiis fundamenturi kvleva gamoiwvia, romelic misi fizikuri 

bunebis SeswavlasTan  erTad mimdinareobda. Mmomdevno wlebSi gafarTovda 

rogorc sakvlevi are, aseve samecniero eqspediciebis ricxvic, kvleva ukve 
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sistematur xasiaTs iRebs da eyrdnoba stacionarul sadgurebze da 

wertilebze miRebuli dakvirvebebis monacemebs. aq SeiZleba davasaxeloT 

ramdenime RirsSesaniSnavi eqspedicia, iseTi rogoric Catarda 1872-1889 w.w. 

cnobili britanuli samecniero-sakvlevi gemiT ”Challenger” lord tompsonis 

xelmZRvanelobiT, amerikuli eqspedicia ”enterpraiz”-iT (”Enterprise”) 1883-

1886m wlebSi, monakos princis albertis eqspediciebi da a.S. 

       periodi 20-e saukunis dasawyisidan I msoflio omamde, romelic 

pirobiTad  I periodad SeiZleba CaiTvalos, aRiniSna mniSvnelovani 

miRwevebiT okeanografiis yvela dargSi. zRvis bunebis aRweris  

geografiul meTodTan erTad Camoyalibda maTematikur-fizikuri meTodi, 

romelsac safuZvlad mravali cnobili mecnieris (Mohn, Bjerknes, Ekman, 

Helland-Yansen, Defant) Sromebi daedo da romelic Tavidanve mWidro kavSirSi 

imyofeboda  dinamiur meteorologiasTan. 

       meore era, romelic  grZeldeboda I msoflio omidan II-mde sam 

ganzomilebian sivrciT faqtorebs meoTxe ganzomileba - dro daemata, 

ramac ufro Rrma da srulfasovani gaxada okeanis dinamiuri, qimiuri, 

biologiuri Tvisebebis kvleva. Aam periodSi Zireulad gardaiqmna da 

Camoyalibda geo da hidrosferos dinamiuri urTierTobis amsaxveli 

mecnierebani da amave periods ekuTvnis internacionaluri eqspediciebis 

mowyobis pirveli cdebi.  

        II msoflio omis damTavrebidan dRemde (mesame era) okeanografia 

Camoyalibda, rogorc okeanis da zRvebis Semswavleli fundamentaluri 

mecniereba.  
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Tavi 2.  msoflio okeane 

2.1. wyali da xmeleTi dedamiwaze 

 

     wylis da xmeleTis ganawileba imdenad araTanabaria, rom Cveni 

cisferi planeta SeiZleba wylis sferod warmovidginoT, romelzec aqa-iq 

mimofantulia xmeleTis masivebi da kunZulebi. wyliT dafaruli are 

TiTqmis 2,5-jer metia  xmeleTze. amasTan, xmeleTis daaxloebiT 70% 

CrdiloeT naxevarsferoSi imyofeba, Tumca aqac mTeli teritoriis 53% 

wyliTaa dafaruli, xolo samxreT naxevarsferoSi xmeleTis teritoria 

saerTo farTobis mxolod 10% Seadgens. TviT xmeleTi SeiZleba oTx 

izolirebul uzarmazar masivebad warmovidginoT – evrazia-afrika, amerikis 

orive kontinenti, antarqtika da avstralia. im SemTxvevaSic ki, Tu es 

kontinentebi dakavSirebulni iqnebodnen saxmeleTo xidebiT, es kavSiri 

arastabiluri da viwro unda yofiliyo, radgan okeanis donis odnav awevac 

ki wyvetda am kavSirs, rogorc es moxda gamyinvarebis periodis bolos, 

20000 wlis winaT, rodesac kontinenturi myinvarebis daSlam gamoiwvia 

zRvis donis aweva. globusis samxreT polusidan danaxuli dedamiwis 

sfero warmoadgens mxolod wylis masis usasrulo sivrces, romelic 

akravs antarktikis kontinents da mxolod sadRac CrdiloeTiT  sam totad 

iyofa kontinentebis wyalobiT. es sami toti – sami didi okeanea – wynari, 

atlantis da indoeTis. gamoyofen kidev or okeanes – antarqtikuls anu 

samxreTis okeanes da CrdiloeT-yinulovan okeanes. MmaT, 3 didi okeanisgan 

ufro metad ara bunebrivi sazRvrebi, aramed arsebiTad gansxvavebuli 

fizikur-qimiuri Tvisebebi da auzis geomorfologiuri Taviseburebani 

gamoyofs. saqme imaSia, rom antarqtikis kontinentTan axlos aRiniSneba 

okeanis wylis dabali temperaturebi, romlebic kontinentisgan moSorebiT 

TandaTan izrdebian, xolo daaxloebiT s.g. 60°-iani paralelidan SedarebiT 

mokle manZilze zedapiruli wylis temperaturis 2-3°-iT  momateba 

aRiniSneba. aRmoCnda, rom temperaturis moulodneli awevis xazi gars 

artyams antarqtikis kontinents da bunebriv fenomens warmoadgens. are, 

sadac mimdinareobs zedapiruli wylebis nawilobrivi daZirva 

antarqtikuli konvergenciis saxeliTaa cnobili. kidev ufro 

CrdiloeTisken zedapiruli wylis temperaturis zrda grZeldeba, sanam s.g. 

45°-ze ar meordeba temperaturuli naxtomi zeviT moyvanili movlenis 
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analogiurad. am ares subtropikuli konvergenciis are ewodeba da igi 

pirobiTad gamoyofs antarqtikul okeanes momijnave okeaneebisagan. 

CrdiloeT-yinulovani okeane anu arqtikuli okeane ki TavisTavad unikalur 

wylis ares warmoadgensATaviseburi klimaturi da geomorfologiuri 

maxasiaTeblebiT. igi TiTqmis mTlianadaaAASemorkaluli xmeleTiT, 

kontinentaluri Selfi misi fskeris TiTqmis 1/3 Seadgens da wlis umetesi 

dro igi yinuliTaa dafaruli (park ice). kontinentaluri Selfis sigane 

aliaskasa da cimbiris napirebTan 500 – 1700 km-dea, xolo radgan mas 

uamravi mdinare erTvis wylis marilianoba SedarebiT dabalia, rac bevrad 

gnapirobebs wylis masis dinamiur Tvisebebs da ansxvavebs mas atlantis 

okeanesgan.  kontinentaluri Selfebi, romelnic Cvens geologiur periodSi 

daZirul xmeleTis segmentebs warmoadgenen ganisazRvrebian, rogorc 

saSualod 200 m siRrmiT wyliT dafaruli areebi da okeanis auzis  

daaxloebiT  8% Seadgenen.  

 

 

 

2.2 msoflio okeane da misi nawilebi. zRvebis klasifikacia 

 

     dedamiwis erTian wylis garss, romlis zedapirzec xmeleTis 

elementebi –kontinentebi da kunZulebi gamoiyofa da romelic erTianobiT, 

anu nawilebis urTierTkavSiriTa da marilebis erTiani SemadgenlobiT 

xasiaTdeba msoflio okeane ewodeba.  

     msoflio okeanes dedamiwis zedapiris TiTqmis 3/4-i (361 mln. km2,  anu 

71%) ukavia da mTeli hidrosferos wylebis daaxloebiT 96,5%-s (1,34 mlrd. 

km3) moicavs. 

     msoflio okeanis nawili, romelic kontinentebs Soris aris moqceuli 

da romelic mniSvnelovani zomebiT, wylisa da atmosferos cirkulaciis 

damoukidebeli sistemiT, hidrologiuri reJimis TaviseburebebiT 

xasiaTdeba, okeaned iwodeba. zogjer okeaneebs okeanur auzebad hyofen, 

magram zogadad miRebulia okeaneSi zRvebis, yureebisa da sruteebis 

gamoyofa.  

     zRva okeanis SedarebiT mcire nawilia, romelic SeWrilia xmeleTSi 

an misi sxva nawilebidan kontinentebis napirebiT, naxevarkunZulebiTa da 
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kunZulebiTaa gamoyofili. zRva geologiuri, hidrologiuri da sxva 

TaviseburebebiT xasiaTdeba, romlebic arsebiTad gansxvavdeba okeanis imave 

maxasiaTeblebisgan.  

     moyvanili gansazRvrebebidan Cans, rom hidrologiuri reJimis 

Taviseburebebi – msoflio okeanis calkeuli nawilebis mniSvnelovani 

damaxasiaTebeli niSania. garda imisa, rom okeaneebsa da zRvebSi mimdinare 

hidrologiuri procesebi wylis mocemul obieqtebSi mimdinare bunebrivi 

procesebis mniSvnelovan Semadgenel nawils warmoadgens, isini am 

obieqtebis ekonomikuri mizniT gamoyenebis mniSvnelovani pirobacaa.  

     msoflio okeane iyofa: wynar, atlantis, indoeTis, CrdiloeT  da 

samxreTis okeaneebad. maT Soris farTobisa da wylis moculobis mixedviT 

udidesi da amasTan, yvelaze Rrma (rogorc saSualo, ise maqsimaluri 

siRrmis mixedviT) wynari okeanea (cxrili 2.1). misi maqsimaluri siRrme (da 

saerTod msoflio okeanis) 11034 m-s aRwevs. 

  

cxrili 2.1. okeaneebis ZiriTadi morfometruli maxasiaTeblebi 

 

okeaneebi maxasiaTeblebi 

atlantis indoeTis CrdiloeT 

yinulovani 

wynari msoflio 

zedapiris farTobi, mln. km2 91.66 76.17 14.75 178.68 361.26 

moculoba, mln. km3 329.66 282.65 18.07 710.36 1340.74 

saSualo siRrme, m 3597 3711 1225 3976 3711 

udidesi siRrme, m 8742 7209 5527 11022 11022 

 

dResdReisobiT arsebobs msoflio oekanis dayofis sxvadasxva sqema, 

romlebic iTvaliswienebs okeanis wylis hidrofizikur da klimatur 

Taviseburebebs, biologiur faqtorebs da a.S. 

     jer kidev XVIII-XIX saukuneSi arsebobda msoflio okeanis dayofis 

ramodenime versia, mag. konrad malte-broni da Sarl de frele 

gamoyofdnen 2 okeanes. filip buaSe da henrix stivensoni gamoyofdnen sam 

okeanes. italielma geografma adriano balbma (1782-1878) msoflio oekaneSi 

gamoyo oTxi regioni: atlantis okeane, CrdiloeT da samxreT yinulovani 

zRvebi da didi okeane. romlis nawilic aris Tanamedrove indoeTis okeane. 

 1953 wels saerTaSoriso hidrografiuloma biurom msoflio okeane 

dayo CrdiloeT yinulovan, atlantis, wynar da indoeTis okeaned. unda 
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aRiniSnos rom me-18 saukunidan moixsenieben samxreTis anu arqtikis okeanes, 

romlis sazRvrebi miuyveboda samxreT ganedis 60 gradusian paralels. 2000 

wels saerTaSoriso hidrografiul organizaciis gadawyvetilebiT 

msoflio okeane daiyo 5 okeaned, romlis  parametrebi miaxloebiT 

mocemulia cxril 2.2-Si.  

    

farTobi okeane 
mln km2 % 

moculoba 
mln km3 

saSualo 
siRrme m 

maqsimaluri siRrme  m 
 

wynari 170.11 47.1 676.35 3976 11022 
marianis Rrmuli 

atlantis 84.5 23.4 303.95 3597 8742 
puertorikos Rrmuli 

indoeTis 71.6 19.8 265.7 3711 7209 
zondis Rrmuli 

samxreTis 20.3 5.6 76.67 3777 7235 
samxreT sendviCis Rrmuli 

arqtikis 14.75 4.1 18.07 1225 5227 
 sul 361.26  1340.74   
      
 

 

  okeanis Semadgeneli nawilebi – zRvebi – xmeleTis mimarT maTi 

mdebareobis mixedviT Sida (Sidakintinentur da komtinentTaSoris), 

ganapira da kunZulTSoris zRvebad iyofa.  

     Sida zRvebi okeanedan sakmaod daSorebulebia da mas SedarebiT viwro 

sruteebiT ukavSirdebian. amitom maTi hidrologiuri reJimi mniSvnelovnad 

gansxvavdeba okeanis mimdebare raionebis hidrologiuri reJimisgan. Sida 

zRvebis or tipad dayofa Tavad maTi saxelwodebidan aris naTeli. 

kontinentTaSorisi zRvebi sxvadasxva kontinentebs Soris mdebareobs. 

aseTi zRvis magaliTia – xmelTaSua zRva. Sidakontinenturi zRvebi erT 

romelime kontinentze mdebareobs. am tipis zRvebs ganekuTvneba Savi, 

azovis, baltiis, TeTri da sxv. zRvebi.  

     ganapira zRvebi okeanisgan gamoyofilia kunZulebiT an SeWrilia 

kontinentSi da SedarebiT advilad ukavSirdeba okeanes, ris gamoc am 

zRvebis hidrologiuri reJims mravali saerTo aqvs mis mimdebared 

arsebul Ria okeanis hidrologiur reJimTan. ganapira zRvebs miekuTvneba 

iaponiis, yviTeli, barencis, Cukotkis zRvebi da sxv.  
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     kunZulTSorisi zRvebi did kunZulebs an arqipelagebs Soris 

mdebareobs. aseTia magaliTad, fijis, bandis da sxva zRvebi.  

     zRvebi, maTi sazRvrebi, zomebi da saxelwodebebi dResac ar aris 

zustad dadgenili; is ki ara, sxvadasxva mkvlevari zRvebis sxvadasxva 

raodenobas asaxelebs (magaliTad, markusis mixedviT dedamiwaze iyo 17 

zRva (markusi, 1930 w.)), xolo viustis mixedviT – 84 (viusti, 1936 w.)). 

saerTaSoriso hidrografiuli biurosa da iuneskos okeanografiis 

mTavrobaTaSorisi komisiis mier miRebuli klasifikaciis mixedviT, 

okeanografiuli masalebis saerTaSoriso doneze gacvla-gamocvlis 

daregulirebis mizniT, zRvebis raodenoba 59-T ganisazRvra. zogierTi 

maTganis morfometruli maxasiaTeblebi moyvanilia 2.3 cxrilSi.  

 

cxrili 2.3. msoflios zogierTi zRvis morfometruli maxasiaTeblebi  

zRva farTobi, 
aT. km2 

wylis 
moculoba, 

aT. km3 

saSualo 
siRrme, m 

 maqsimaluri 
siRrme, m 

 wynari okeane  
beringis 2315 3796 1640 4097 
oxotis 1603 1316 821 3521 
iaponiis 1062 1631 1536 3699 
yviTeli 416 16 38 106 
aRmosavleT 
CineTis 

836 258 309 2719 

samxreT 
CineTis 

3537 3625 1024 5560 

bandis 714 1954 3198 7440 
marjnis 4068 10038 2468 9174 
tasmanis 3336 10960 3285 5466 
filipinebis 5726 23980 4188 10830 

sulavesis 453 1209 2671 5914 
iavis 552 393 712 1272 
fijis 3177 10741 3381 7633 
sulus     

 atlantis okeane  
karibis 2777 6742 2429 7090 
CrdiloeTis 565 49 87 725 
baltiis 419 21 50 470 
xmelTaSua 2505 3603 1438 5121 

adriatikis 144   1230 

ioniis 169   5121 
liguriis 15   2546 
tireniis 214   3830 

egeosis 191   2561 
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Savi 422 555 1315 2210 
azovis 39 0.3 7 13 

marmarilos 12 3 250 1389 

saragasis 6000-7000  3545 7110 
balearis 86 70 767 2132 
irlandiis 100 5 49 175 

biskais yure     

gvineis yure     

meqskis yure 1555 2366 1522 3822 

huZonis yure     
 indoeTis okeane  
wiTeli 460 201 437 3039 
arabeTis  4832 14523 3006 5803 
arafuris 1017 189 186 3680 
andamanis 605 1482 2450 4507 
timoris 432 663 1535 3310 
bengalis yure     
sparseTis yure     

 CrdiloeT yinulovani okeane  
grenlandiis 1195 1961 1641 5527 
norvegiis 1340 2325 1724 4487 
TeTri 90 6 67 350 
barencis 1424 316 222 600 
karis 883 98 111 600 
laptevebis 662 353 533 3385 
aRmosavleT-
cimbiris 

913 49 54 915 

Cukotkis 595 42 71 1256 
bafinis 530 426 861 2414 

bofortis 481 707 1471 3749 
     

 samxreTis   
uiedelis 2920 8760 3000 6820 
skoSas 1300 6500 5000 6022 
belinhauzenis 98 40 410 4470 
rosis 439   2972 
amundsenis 98  585  
deivisis 21   1300 
lazarevis 929 2787 3000 4500 
riser-
larsenis 

1138  3000  

kosmonavtebis 698   4798 
Tanamegobrobis 258 129 500 3000 

miusonis 333   1000 
diurvilis 230 115 500 3610 
somovis 1150   3000 
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* okeaneebis atlasis mixedviT.  

 

 

     okeaneebsa da zRvebSi maTi calkeuli nawilebi da raionebic 

gamoiyofa, romlebic erTmaneTisgan moxazulobiT, fskeris morfologiiTa 

da hidrologiuri reJimebiT gansxvavdeba. es aris yureebi, zRvis ubeebi, 

limanebi, lagunebi, fiordebi, sruteebi.  

     yure – okeanis an zRvis nawilia, romelic SeWrilia xmeleTSi da 

sustad aris gamoyofili Ria okeanisgan an zRvisgan. amitomac yure Tavisi 

reJimiT mcired gansxvavdeba okeanisa Tu zRvis mimdebare raionebis 

reJimisagan. magaliTad, biskaisa da gvineis yureebi atlantis okeaneSi, 

alaskis yure wynar okeaneSi, bengalis yure indoeTis okeaneSi da sxv. jer 

kidev arsebuli terminologiuri uzustobebis gamo rukaze garkveuli 

Seusabamobebi SeimCneva. ase magaliTad, sparseTisa da huZonis yureebi unda 

mivakuTvnoT zRvebs, xolo bofortis zRva upriani iqneba, yured 

CaiTvalos, magram tradiciuli saxelwodebebi myarad damkvidrda 

mecnierebasa da praqtikaSi.  

     ube – mcire zomis srutea, romelic koncxebiT an kunZulebiT 

mkveTrad aris gamoyofili ZiriTadi wyalsatevisgan (anu okeanisgan an 

zRvisgan). Uube, rogorc wesi, kargad aris daculi qarebisgan da 

navsadgurisTvis xelsayrel adgils warmoadgens. TiToeuli ube 

specifikuri hidrologiuri reJimT xasiaTdeba. aseTi wylis obieqtebis 

magaliTebia cemesis ube Sav zRvaSi (novorosiiskis porti), zolotoi rogi 

(oqros rqa) iaponiis zRvaSi (vladivostokis porti), naxodka (imave 

raionSi) da sxv. .  

     limani – yurea, romelic zRvisgan qviSis celiTaa gamoyofili.  

zRvasa da limans Soris viwro srutea, romelc maT erTmaneTTan 

akavSirebs. Cveulebriv, limani zRvasTan yvelaze axlomdebare mdinaris 

xeobis daZirul nawils warmoadgens  (magaliTad, dneprovskis, 

dnestrovskis limanebi Savi zRvis sanapiroze). limanebis hidrologiur 

reJimze SeiZleba, didi gavlena moaxdinos masSi Camdinare 

mdinarem.Llimanebs zogjer tbebs miakuTvneben, xSir SemTxvevaSi ki, rac 

albaT, ufro sworea - mdinareebis SesarTavebs.  

     zRvis viwro da Rrma yures maRali napirebiT fiordi hqvia. 

(magaliTad, sognefiordi norvegiis zRvaSi).  
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     srute – wylis sivrcea, romelic erTmaneTisgan gamohyofs xmeleTis 

or nawils da amave dros, erTmaneTTan akavSirebs calkeul okeanesa da 

zRvebs an maT nawilebs. magaliTad, beringis srute, romelic erTmaneTTan 

akavSirebs wynar da CrdiloeT yinulovan okeaneebs da erTmaneTisgan hyofs 

aziasa da amerikas, gibraltaris srute, romelic  xmelTaSua zRvas 

atlantis okeanesTan akavSirebs da erTmaneTisgan evropasa da afrikas 

gamohyofs da sxv. yuris siganes erTmaneTisgan wyliT gamoyofil xmeleTis 

ubnebs Soris manZiliT zomaven, xolo yuris sigrZe ZiriTad wylis 

obieqtebs Soris manZiliT izomeba. sruteebi Zalian didi rols asruleben 

im wyalsatevebis hidrologiuri reJimis formirebaSi, romlebsac aerTeben 

da Tavadac kvlevis mniSvnelovani obieqtebs warmoadgenen.  

 

                    2.3. okeanis qvabulis warmoSoba  

     amJamad, mecnierTa mier dadgenilia, rom dedamiwaze arsebuli wylis 

ZiriTadi wyaro – dedamiwis mantiis nivTierebebis degazaciis Sedegia. 

Tumca, sakiTxi okeanis qvabulis warmoSobis Sesaxeb dRemde gadaWrili ar 

aris. arsebobs ramdenime hipoTeza, romlebic geoteqtonikis problemebs 

ganekuTvneba.  

     okeaneebis warmoSobis yvela hipoTeza cdilobs, axsnas okeanisa da 

kontinentebis qveS arsebuli dedamiwis qerqis Taviseburebebi. dedamiwis 

qerqi kontinentebis qveS didi sisqisaa (maqsimaluri 100-120 km-mde; saSualo 

sisqe 30-40 km). okeanis qveS dedamiwis qerqis sisqe mniSvnelovnad naklebia 

(5-10 km) da misi Ziri mdebareobs ufro zeviT, vidre dedamiwis qerqis Ziri 

kontinentebis qveS.  

     dedamiwis qerqi ramdenime fenisgan Sedgeba (zemodan qvemoT): danaleqi, 

granituli da magmuri. kontinentebis qveS danaleqi fenis sisqe saSualod 

5 km-s aRwevs, “granitis” fenis sisqe – 10-15 km-s, xolo “bazaltisa” ki – 15 

km-s. mTis didi sistemebis qveS fenebis sisqe izrdeba.  

     okeaneebis fskerze danaleqi fenis sisqe mniSvnelovnad naklebia da 

mxolod 100-1000 m-s Seadgens. granitis fena ar aris, xolo okeaneebis 

qvabuli gansakuTrebuli, okeanuri tipis bazaltebisganaa agebuli. okeanis 

qveS dedamiwis qerqis saerTo sisqe 6 km-s aRemateba, e.i. daaxloebiT 5-jer 

naklebia, vidre dedamiwis qerqis sisqe kontinentebis qveS.  
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                 2.4. msoflio okeanis fskeris reliefi  

 

     mecnierTa pirveli warmodgenebiT okeanis fskeris reliefi _ okeanis 

qvabuli, xmeleTis reliefis sapirispirod  swori, mTebisa da Rrmulebis 

gareSe iyo. okeanis kvlevebis ganviTarebisa da gansakuTrebiT, XX saukunis 

Sua wlebSi eqolotis farTo gamoyenebis wyalobiT Sexeduleba okeanis 

fskeris Sesaxeb Zireulad Seicvala. amJamad, okeanis fskeris reliefi 

sakmaod detalurad aris Seswavlili da rogorc aRmoCnda, aranakleb 

rTulia xmeleTis reliefze.  

    xmeleTis simaRleebis saerTo, gasaSualoebul mniSvnelobaze 

warmodgenas  iZleva hifsografiuli mrudi, okeanis fskerze Rrmulebis 

ganawilebis Sesaxeb ki _  batigrafiuli mrudi.  

     hifsografiul mrudze kargad Cans xmeleTze  maRali mTebi, romelTac 

naklebi farTobi ukaviaT da dablobebi, romlebic xmeleTis umetes 

farTobs ikavebs; batigrafiuli mrudis saSualebiT ki vadgenT, rom 

okeaneSi zRvis napirebis mimdebare wyalmarCx nawilebs mcire farTobi 

ukaviaT, okeanis didi qvabuli saSualo siRrmeebiT gamoirCeva, xolo  

Zalian Rrma ubnebs mcire farTobebi uWiravT. batigrafiuli mrudis 

daxmarebiT SeiZleba, gamoiyos okeanis fskeris reliefis ZiriTadi 

elementebi (sur. 2.1).  

1) Kkontinentebis wyalqveSa ganapira raioni (fskeris farTobis 22%), 

maT Soris Selfi anu kontinenturi TavTxeli (0-200 m), kontinenturi 

kalTa (200-2000 m) da kontinenturi Ziri (2000-2500 m);  

2) okeanis qvabuli (2500-6000 m), romelsac okeanis fskeris TiTqmis 

mTeli darCenili nawili ukavia, garda okeanuri Rarebisa;  

3) okeanuri Rarebi (6000 m-ze meti siRrmis), romelTac fskeris mxolod 

1,3% ukaviaT.  
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sur. 2.1. dedamiwis hifsografiuli mrudi  

 

suraTze 2.1 daStrixuli nawiliT naCvenebia xmeleTis simaRleebisa da 

okeanis fskeris siRrmeebis farTobebis sxvadasxva safexurebis ganawileba. 

gamoiyofa ori maqsimumi: 0-dan 1000 m-mde xmeleTze da 4000-dan 5000 m-mde 

okeanis qvabulSi. aRniSnuli warmoadgens dedamiwis qerqis ori elementis 

–kontinentebisa da okeanis - arsebobis arapirdapir maCvenebels.  

K    kontinenturi TavTxeli (Selfi) –kontinentebis wyalqveSa ganapira 

raionebis zeda, wyalmarCxi nawilia (saSualo siRrmiT 200 m, zogjer 400 m). 

Selfi gars ertymis kontinentebsa da kunZulebs. yvelaze didi siganis 

Selfi gvxvdeba evropisa da ziis CrdiloeT napirebis gaswvriv, sadac misi 

gare sazRvari CrdiloeT yinulovan okeaneSi ramdenime aseuli kilometriT 

aris SeWrili. Selfi ramdenime kilometrze didi siganis zolad aris 

gadaWimuli atlantis okeaneSic evropisa da CrdiloeT amerikis napirebs 

gaswvriv. wynar okeaneSi Selfi yvelaze mcire siganis CrdiloeT da 

samxreT amerikis dasavleT napirebis gaswvrivaa. Selfs kontinentebis 

wyalqveSa ganapira raionebis daaxloebiT 40% ukavia. danarCen, umetes 

nawils kontinenturi kalTa da kontinenturi Ziri Seadgens.   
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K    kontinenturi kalTa Selfis gare sazRvridan vrceldeba da zogjer 

3,5 km siRrmes aRwevs. es kontinenturi baqnis TiTqos gverdiTi waxnagia. 

Kkontinenturi ferdobi didi qanobebiT xasiaTdeba (saSualod 4-7º, zogjer 

ki 30º). okeanis zogierT ubnebze kontinenturi ferdobi gaWrilia Rrma 

wyalqveSa kanionebiT. varaudoben, rom kanionebis nawili teqtonikuri 

procesebis Sedegad warmoiSva, xolo maTi umetesoba e.w. “mRvrie” anu 

suspenziuri nakadebis moqmedebis Sedegad. zogierTi kanioni didi 

mdinareebis daZirul xeobebsa da kalapotebs warmoadgens.  

K    kontinenturi Ziri daaxloebiT 4000 metramde siRrmis sivrces moicavs. 

aq gvxdeba zemoT xsenebuli kanionebis gamotanis konusebi (maT  “wyalRrma 

gamotanis konusebs” uwodeben). zogadad ki igi hgavs danaleqebis Sleifs, 

romelic kontinentur ferdobTanaa dagrovili da kontinentebze mTebis 

ZirebTan warmoqmnili Sleifis msgavsia.  

     Ziris Semdeg, okeanis mimarTulebiT (4000-4500 m-ze met siRrmeze) 

okeanis qvabuli mdebareobs, romelic reliefis mixedviT sakmaod 

araerTgvarovania. Aaq gamoiyofa reliefis rogorc dadebiTi, ise 

uaryofiTi formebi.  

     dadebiT formebs miekuTvneba: Sua-okeanuri qedebi, wyalqveSa platoebi, 

calkeuli wyalqveSa mTebi – gaiotebi (maT Soris wyalqveSa vulkanebic).  

     Sua-okeanur qedebs iseve, rogorc okeanis qvabuls, igive taqsonomiuri 

rangi aqvs, rac kontinentur struqturebs – Selfi, kalTa da Ziri, magram 

orjer met farTobs ikavebs. yovel okeaneSi arsebobs meridianuli 

mimarTulebis qedi. qedebis samxreT daboloebebi wyalqveSa ganedur qeds 

uerTdeba, romelic antarqtidasa da samxreT amerikis, afrikisa da 

avstraliis kontinentebs Soris mdebareobs es dedamiwis yvelaze didi 

mTis sistemaa da amitom mas Sua-okeanuri qedebis planetarul sistemas 

uwodeben. sistemis saerTo ganfeniloba 60 000 km-ze metia. igi msoflio 

okeanis fskeris 15%-ze mets faravs da Zalian rTuli geologiuri 

agebuleba aqvs. qedis Txemis gaswvriv gadis riftis veli, qeds ki 

mravalricxovani ganivi rRvevebi kveTs. msoflio okeanis fskerze yvelaze 

aSkarad gamoxatulia Sua-atlantikuri qedi, romelic sxvebze ukeT aris 

Seswavlili.  

     okeanis fskeris reliefis uaryofiT formebs ganekuTvneba qvabulebi, 

Rartafebi da okeanuri Rarebi (6000 m-ze meti siRrmiT). wyalRrma okeanuri 
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Rarebi – viwro da grZeli, rkaliseburi depresiebia, romlebic kunZulebis 

rkalebis gare kideebisa da aseve, zogierTi kontinentis gaswvrivaa 

ganlagebuli. Rarebis sigane 1-3 kilometridan ramdenime aTeul 

kilometramde meryeobs, xolo maTi sigrZe ramdenime aseuli kilometria. 

miuxedavad imisa, rom okeanuri Rarebi okeanis fskeris Zalzed mcire 

farTobze vrceldeba, isini fskeris Zalzed Tavisebur obieqts 

warmoadgenen, romelic ara mxolod geologebis, aramed hidrologebis 

yuradRebasac ipyrobs, radgan am RarebSi hidrologiuri da biologiuri 

procesebis ganviTarebis sruliad gansakuTrebuli pirobebi iqmneba. 

     okeanis fskerze aseve riftul xeobebs, transformul rRvevebs da 

dedamiwis qerqis geoteqtonikuri struqturis sxva elementebsac gamoyofen. 

msgavs warmonaqmnebs miekuTvneba aseve, kunZulTa rkalebi, rogoricaa 

magaliTad, kuriliis, marianis, mcire antiliis da sxv.  

 

 

                           2.5. fskeruli naleqebi 

  

     rogorc ukve aRvniSneT, zRvis wyalSi mravali minarevia: gaxsnili 

nivTierebebi, koloidebi, Setivtivebuli nawilakebi, cocxali organizmebi 

da maTi cxovelmoqmedebis produqtebi. es minarevebi okeaneSi, rogorc 

gigantur saleqarSi, TandaTanobiT ileqeba fskerze da fskerul naleqs 

warmoqmnis. am naleqis zeda fena ki warmoqmnis fskeris grunts, 

liTosferos zedapirul fenas okeanis qveS.  

     sawyisi masalis bunebis Sesabamisad, romlisganac fskeruli naleqebi 

warmoiqmneba, naleqebi or ZiriTad saxed iyofa: terigenulad da 

organogenulad anu biogenurad. es dayofa umeteswilad pirobiTia, radgan 

bunebaSi es ori tipis naleqi ar aris mkacrad lokalizebuli da gruntis 

mikuTvneba ama Tu im saxis naleqisTvis imis mixedviT xdeba, Tu romeli 

naleqi sWarbobs masSi - organogenuli Tu terigenuli.  

     terigenul naleqebs ganekuTvneba xmeleTis gadarecxvis produqtebi – 

mdinareebis mier gamotanili Sewonili natani da aseve, okeanis napirebis 

daSlis (abraziis) produqtebi. es naleqebi gavrcelebulia xmeleTTan 

yvelaze axlos mdebare fskeris farTobze da daaxloebiT fskeris mTeli 

farTobis erT meoTxeds ikavebs.  
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     organogenuli naleqebi wyalSi mcxovrebi mkvdari planqtonuri 

organizmebis narCenebisgan (ConCxi, niJarebi, fitoplanqtonis ujredebis 

sagdulebi) warmoiqmneba.  

     fskeruli naleqebis SemadgenlobaSi Sedis aseve (mcire raodenobiT) 

eoluri (xmeleTidan qarebis mier motanili), piroklasturi 

(vulkanogenuri), hemogenuri (sxvadasxva konkreciebi) da kosmosuri 

masalebi, romlebic okeaneSi kosmosuri sivrcidan mtvrisa da magnituri 

burTulebis saxiT xvdeba.  

     yovelwliurad mdinareebs msoflio okeaneSi daaxloebiT 16 mlrd. 

tona naleqi CaaqvT; qarebsa da vulkanebs ki – daaxloebiT 2-2 mlrd. tona; 

napirebis abraziis Sedegad okeaneSi xvdeba da aisbergebs CaaqvT 

daaxloebiT TiTo miliardi tona naleqi; okeaneSi yovel wels moxvedrili 

kosmosuri masala mxolod 10 mln. tonas Seadgens. saerTo jamSi, Tu 

gaviTvaliswinebT mdinareebis biogenur da hemogenur Camonadensac, 

msoflio okeanis fskeruli naleqebi yovelwliurad 25 mlrd. tona 

sxvadasxva saxis naleqiT “mdidrdeba”. naleqis warmoqmnis siCqare 

okeaneebSi Zalian mcirea, izomeba erTeuliT mm/1000 weli da sakmaod did 

diapazonSi meryeobs: wiTeli Tixis SemTxvevaSi Seadgens 1-5 mm/1000 

weliwadSi; organogenuli lamis SemTxvevaSi – daaxloebiT 60 mm/1000 

weliwadSi. naleqebis daleqvis siCqare zRvebSi erTi-ori rigiT metia, 

vidre okeaneebSi.  

     okeaneebsa da zRvebSi moxvedrili terigenuli natani wylis moZraobis 

Sedegad marcvlovnebis mixedviT xarisxdeba. napirTan axlos ufro msxvili 

fraqciebi (kaWari, kenWebi, RorRi, qviSa) ileqeba, SedarebiT wvrili 

fraqciebi – sila, lami (alevriti) da Tixa (peliti) – SeiZleba, dinebis 

zemoqmedebiT ufro did siRrmeebSi iqnas gadatanili.  

     terigenuli naleqebis ZiriTad masas msoflio okeaneSi Seadgens lami. 

okeanis fskerze gansakuTrebuli qimiuri Semadgenlobisa da feris lamebi 

warmoiqmneba. ase magaliTad, maRal ganedebSi gvxvdeba cisferi lami, wynar 

da indoeTis okeaneebSi gavrcelebulia lurji lami, samxreT amerikis 

napirebTan – wiTeli (damokidebulia mdinareebis mier gamotanili natanis 

ferze), Sav zRvaSi – Savi (H2S-is gavleniT), xolo okeanis sxva raionebSi – 

ruxi, TeTri, yavisferi lamia gavrcelebuli. okeanis fskerze gavrcelebul 

lams xSirad saxelsac feris mixedviT arqmeven.  
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      organogenuli naleqebi okeanis fskerze warmodgenilia sxvadasxva 

organizmebis narCenebiT. SedarebiT farTo gavrcelebis organogenuli 

naleqebia kirqviani da kaJovani. pirveli saxeoba ori saxesxvaobiTaa 

warmodgenili: globigerinuli (moicavs msoflio okeanis daaxloebiT 3%-s) 

da pteropoduli lamebiT; kaJovani saxeoba warmodgenilia diatomuri 

lamebiT, romlebic damaxasiaTebelia zomieri da polaruli ganedebisTvis 

da radiolariuli lamebiT, romelTa gavrcelebis areali SemosazRvrulia 

ekvatoruli ganedebiT.  

     vulkanogenuli naleqebis warmoqmna dakavSirebulia vulkanebis 

amofrqvevebsa da okeaneSi lavis, ferflis, vulkanuri mtvris CadinebasTan.  

     hemogenuri naleqebi okeanis fskerze da bunebriv wylebSi bioqimiuri 

procesebis Sedegad warmoiqmneba, maT Soris rkina-manganumis konkreciebic; 

bioqimiuri procesebi, romlebic monawileobas iRebs maT warmoqmnaSi, 

dRemde ar aris sakmarisad Seswavlili. rkina-manganumis konkreciebi 

ekonomikuri interesis sagans warmoadgens, rogorc polimetaluri madnis 

koncentratebi. dawyebulia kvlevebi maTi mopovebis teqnologiebis 

SemuSavebis mizniT. okeanis fskerze aseve gvxvdeba fosforituli 

konkreciebic. 

     plaJis sanapiro qviSebis zogierT raionSi faseuli mineralebis 

qviSrobebi warmoiqmneba. mcire zomis zRvis sanapiro akvatoriaSi mSrali 

klimatisa da gvalviani dReebis  gamo zogjer naleqis saxiT TviTnaleqi 

marilebi modis , rogoricaa magaliTad, glauberisa da sufris marili.  

kosmogenuri naleqebi okeanis fskerze, ZiriTadad, warmodgenilia 

kosmosuri mtvriT, “kosmosuri burTulebiT”, meteoritebiT.  

     okeanis fskerze xdeba sxvadasxva warmoSobis naleqebis erTdroulad 

formireba da amitom isini rTuli SemadgenlobiT xasiaTdebian. Sereuli 

Semadgenlobis zRvis naleqebis magaliTad gamodgeba e.w. wyalRrma wiTeli 

Tixa, romelic vulkanuri da kosmosuri warmoSobis nawilakebisgan Sedgeba 

da aseve, organuli warmoSobis aluminsilikatebisgan da okeanis qvabulis 

farTobis 25%-s ikavebs. 

     fskeruli gruntebis Seswavla aucilebelia mravali rogorc 

samecniero, ise gamoyenebiTi sakiTxis Sesaswavlad. zRvis biologiis 

SemTxvevaSi es aris fskeruli organizmebis (bentosis) biotipi, saarsebo 

garemo; zRvis geologiis sferoSi es aris mTis qanebis warmoqmnis 
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dasawyisi (diagenezis procesebi), geologiuri qronologia, romelic 

fskeruli naleqebis stratifikaciis mixedviT Seiswavleba. fskeris 

geomorfoligia mWidrod ukavSirdeba gruntis maxasiaTeblebs. gruntis 

Seswavlas udidesi mniSvneloba aqvs sazRvao da sarewao flotisTvis 

(fskerze traliT Weris, Ruzis CaSvebis, misi gruntze dajdomisa da sxvaTa 

gamo) okeanis fskeridan sasargeblo wiaRiseulis mopovebisaTvis.  

 

 

                   2.6 msoflio okeanis wylis balansi  

 

     msoflio okeanis wylis saSualo mravalwliani balansis saerTo 

gantoleba SeiZleba, Semdegi saxiT Caiweros:  

zwyx =++         (2.1) 

sadac x aris naleqebi okeanis zedapirze (saSualod 1270 mm weliwadSi, anu 

458 000 km3 weliwadSi), y  _  zedapiruli Camonadeni (124 mm, 44 700 km3, 

saidanac 41 700 km3 modis mdinareebze, 3000 km3  antarqtidisa da arqtikis 

kunZulebis “myinvaris” Camonadenze), ω  _  miwisqveSa Camonadeni (6 mm, 2200 

km3), z ki  aorTqleba okeanis zedapiridan (1400 mm, 505 000 km3).  

     Tu ganvixilavT daumyarebel pirobebs, anu Tu gaviTvaliswinebT 

msoflio okeanis donis mcireoden cvlilebas, wylis wliuri balansis 

gantoleba sxva saxiT Caiwereba, kerZod:  

uzwyx Δ±≈++  (2.2) 

sadac Δu aris okeanis wylebis donis (Tu gantolebis wevrebi 

warmodgenilia fenis sidideebiT) an moculobis (Tu gantolebis wevrebi 

mocemulia moculobiTi erTeulebiT) cvlileba.  

     rogorc r. kliges kvlevebma cxadyo, (2.2) gantolebaSi saSualod 1900 

wlidan 1975 wlamde Δu toli iyo 1,5 mm/weli, anu 542 km3/weli. msoflio 

okeanis donis mateba ZiriTadad mimdinareobs antarqtidisa da arqtikis 

kunZulebis myinvarebis dnobis Sedegad okeaneSi wylis moculobis zrdis 

xarjze da aseve, wyalqveSa wylebisa da tbebis moculobis Semcirebis 

Sedegad. okeanis moculoba me-20 saukuneSi (1900-2000 ww) daaxloebiT 41,2 aT. 

km3-iT, anu 0,0037%-iT gaizarda (xolo misma donem mocemul periodSi 11 sm-

ze metiT moimata).  
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     atmosferuli naleqebi msoflio okeanis wylis balansis mosuli 

nawilis 90,7%-s Seadgens, xolo aorTqleba – misi xarjis 100%-s. 

aRsaniSnavia okeanis wylis balansis gantolebis ori mTavari mdgenelis  _ 

naleqebisa da aorTqlebis Tanafardobis cvlileba. mocemuli fardoba 

dakavSirebulia dedamiwaze siTbosa da tenis ganawilebis saerTo 

kanonzomierebebTan, romlebic Tavis mxriv, ganedebis mixedviT okeanis 

zedapirze naleqebisa da zedapiridan aorTqlebis kanonzomier cvlilebas 

gansazRvraven (sur. 2.2).  

 

 

sur. 2.2. msoflio okeanis hidrometeorologiuri maxasiaTeblebis cvlileba 
ganedebis mixedviT 

 

     naleqebis, aorTqlebisa da maTi sxvaobis (x-z) ganawilebis ZiriTadi 

Taviseburebebi SemdegSi mdgomareobs: 1) naleqebisa da aorTqlebis saerTo 

zrda polaruli raionebidan dabali ganedebisken; 2) naleqebis siWarbe 

aorTqlebasTan SedarebiT sam zonaSi: CrdiloeT naxevarsferos maRal 
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ganedebSi (arqtikuli da nawilobriv zomieri klimaturi zonebi), samxreT 

naxevarsferos maRal ganedebSi (antarqtikisa da nawilobriv zomieri 

klimaturi zonebi) da dabali ganedebi (CrdiloeT naxevarsferos 

ekvatoruli da subekvatoruli klimaturi zonebi);     

3) aorTqlebis siWarbe naleqebTan SedarebiT or zonaSi (tropikuli da 

subtropikuli klimaturi zonebi).  

     amgvarad, zonebSi, sadac 0>− zx , adgili aqvs zRvis wylis gazavebas 

mtknari wyliT, misi marilianobis Semcirebas. amasTan, wylebis siWarbe 

unda iwvevdes okeanis mocemuli raionebidan zedapiruli wylebis ukudenas; 

zonebSi, sadac 0<− zx , adgili aqvs wylebis damlaSebas; wylis Semcirebam 

unda gamoiwvios maTi kompensacia wylebis garedan Sedinebis gziT. 

     calkeuli okeaneebis wylis balansSi unda gamovyoT mtknari wylis 

balansi (mtknari mdgeneli) da wylis saerTo balansi, romelic 

iTvaliswinebs wylis cvlas okeaneebs Soris. mtknari wylis balansi 

calkeuli okeaneebis wylis saerTo balansis 2-4%-s Seadgens. saerTo 

jamSi, msoflio okeaneSi yovelwliuri wylis mimoqcevaSi, rogorc 

atmosferoSi, ise xmeleTze 505 aT. km3 mtknari wyali monawileobs. 

okeaneebs Soris wylebis moZraobaSi monawileobs bevrad didi raodenobis 

wyali – daaxloebiT 20 000 aT. km3 weliwadSi.  
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Tavi 3. 

okeanis wylis qimiuri Semadgenloba da wylebis marilianoba 

 

     wyali aqtiuri gamxsnelia. swored amitom zRvis wyalSi arsebobs 

dedamiwaze arsebuli TiTqmis yvela elementi. wyalSi gaxsnili yvela 

nivTiereba oTx jgufad iyofa: 1) jgufi, romelic gansazRvravs wylis 

marilianobas; 2) mikroelementebis, ufro sworad “gabneuli” elementebis 

jgufi; 3) biogenuri nivTierebebis jgufi; 4) gaxsnili airebis jgufi. 

     wyalSi yvelaze didi raodenobiT pirveli jgufis nivTierebebi Sedis. 

maTi raodenoba izomeba gramiT kilogramze, anu aTasobiT wilebSi, 

promileebSi (‰). swored isini gansazRvraven wylis marilianobas. 

marilianoba S ‰ niSniT aRiniSneba da ganapirobebs zRvis wylis fizikur 

Tvisebebs: simkvrives, gayinvis temperaturas, bgeris siCqares da sxv. misi 

mniSvneloba aseve damokidebulia fizikur procesebze – aorTqlebaze, 

mtknari wylebis modinebaze, yinulis lRobaze, wylis gayinvaze da sxv. 

marilianoba zRvis wylis umTavresi maxasiaTebelia.  

     minarevebis meore jgufs warmoadgenen elementebi, romlebic 

umniSvnelo raodenobiT aris zRvis wylis erTeul masaSi (10-3 – 10-6 %), 

magram maTi saerTo Semadgenloba msoflio okeaneSi milion tonobiT 

(spilenZi, urani, oqro da sxv.) izomeba.  

     nivTierebebis mesame jgufs miekuTvneba azotis, fosforis, 

siliciumisa da sxva elementebis naerTebi, romlebic organizmis 

cxovelmoqmedebis procesSi monawileobs da amitom iwodebian biogenur 

nivTierebebad. maTi Semadgenloba izomeba miligramebiT kubur metrze, anu 

erTeulebiT, romlebic milionjer metad wiladia, vidre marilianobis 

sazomi erTeuli. es nivTierebebi ar moqmedebs wylis fizikur Tvisebebze, 

xolo maTi raodenoba da Tanafardoba cxovelmoqmedebis bioqimiuri 

procesebiT ganisazRvreba.  

     nivTierebebis meoTxe jgufia airebi, romelTa Semcvelobac wyalSi 

izomeba miligramiT 1 litr wyalze. aRniSnul airebSi Sedis Jangbadi, 

azoti, gogirdwyalbadi da sxva airebi, romelTa raodenobac 

damokidebulia rogorc fizikur faqtorebze (temperatura, wneva, 

marilianoba), ise biologiurze.  
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     garda amisa, zRvis wyali Seicavs gaxsnil organul nivTierebas 

koloidis saxiT, meqanikur minarevebs xmeleTidan Catanili masalis an 

mkvdari organizmebis narCenebis saxiT, da bolos, cocxali organizmebs 

dawyebuli baqteriebiTa da TevzebiTa da ZuZumwovrebiT damTavrebuli.  

      Tanamedrove warmodgenebiT, hidrosfero, iseve rogorc atmosfero 

dedamiwis ganviTarebis adreul etapze Seiqmna dedamiwis zeda mantiis 

bazaltis gamodnobisa da degazaciis procesebis Sedegad. am periodSi 

Camoyalibda msoflio okeanis wylebis marilis pirveladi Semadgenloba da 

marilianoba. SemdgomSi okeaneSi daiwyo xmeleTis rRvevis produqtebis 

Cadineba, romlebic gansxvavebuli qimiuri Semadgenlobisa iyo. amis gamo 

Seicvala ionebis saerTo Tanafardoba: zRvis wylis ZiriTadi kaTionebi 

swored amofrqveuli mTis qanebis gamofitvisa da okeaneSi mdinareebiT 

maTi gamotanis Sedegad warmoiSva, xolo umetesi anionebis warmoSoba 

okeanis warmoqmnis sawyis fazaSi mantiis degazacias ukavSirdeba. es 

procesebi Tanamedrove periodSic mimdinareobs, magram Seudareblad 

naklebi intensivobiT. aseTi procesebis Seswavla Tanamedrove 

okeanologiis umniSvnelovanesi sakiTxebia.   

 

 

                 3.1 okeanis wylebis marilebis Semadgenloba  

 

     jer kidev XIX saukunis dasawyisSi mecnierebma SeniSnes, rom okeanis 

wyalSi gaxsnili marilis raodenoba cvladebadi sididea, magram marilis 

Semadgenloba, sxvadasxva marilebis Tanafardoba, romlebic wylebis 

marilianobas gansazRvravs, msoflio okeanis yvela raionSi erTnairia. 

aRniSnuli kanonzomiereba formulirdeba, rogorc okeanis wylebis 

marilebis Semcvelobis mudmivobis Tviseba. msoflio okeanis wylebis 

aRniSnuli Tviseba aRmoCenili iqna wylis sinjebis qimiuri analizebis 

SeswavliT, romlebic aRebul iqna v. ditmaris mier msoflios garSemo 

“CelenjeriT” mogzaurobis dros da dRemde es Tviseba aravis uaryvia. mis 

mier naCvenebi iyo, rom gamtknarebul baltiis zRvaSi da Zlier marilian 

wiTel zRvaSi wylebis marilebis Semadgenloba erTi da igivea. 

gamonakliss warmoadgens sanapiro raionebis mdinareebis mniSvnelovani 

CamonadeniT gamtknarebuli wylebi. qvemoT moyvanilia zRvis wylis 
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marilebis Semadgenloba da sxvadasxva ionebis koncentracia saSualo 

marilianobis wyalSi (35,16‰)  o. aleokinisa da i. liaxinis mixedviT (1984):  

 

marilebis Semcveloba, marilebis  mTliani masis % 

qloridebi (haloidebi) 88.7 

sulfatebi 10.8 

karbonatebi 0.3 

sxva 0.2 

sul 100% 

 

anionebi, ‰ kaTionebi, ‰ 

−Cl  -  19.35 +Na  - 10.76 

−2
4SO  - 2.70 +Mg  - 1.30  

−
3HCO  - 0.14 +2Ca  - 0.41 

−Br   - 0.07 +K  - 0.39 

H −
33BOH  - 0.03 +2Sr  - 0.01 

jami – 22.29 jami – 12.87 

sul    35.16 

 

 

     rogorc moyvanili monacemebidan Cans, okeaneebisa da zRvebis wylebi 

SeiZleba, mivakuTvnoT qloridebis klassa da natriumis jgufs. am 

maxasiaTebliT zRvis wylebi mniSvnelovnad gansxvavdebian mdinaris 

wylisgan. mxolod rva ioni Seadgens zRvis wyalSi arsebuli marilebis 

saerTo masis 99,9%-s. danarCeni 0,1% mendeleevis perioduli sistemis yvela 

sxva elementze modis.  
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           3.2. zRvis wylis marilianoba da misi gansazRvra 

  

     zRvis wylis marilianoba aris 1 kg zRvis wyalSi gaxsnili yvela 

mineraluri nivTierebis Semadgenloba gramebSi im pirobiT, rom bromi da 

iodi Canacvlebulia qloris ekvivalenturi raodenobiT, naxSirJangis 

yvela marili gadayvanilia oqsidebSi.  wylis marilianoba gamoisaxeba 

gr/kg erTeuliT, anu meaTasedi wilebiT – promileTi da rogorc zemoT 

aRvniSneT, aRiniSneba S ‰. zRvis wylis marilianoba axlos dgas 

mineralizaciis cnebasTan (M, mg/l). 50%-mde marilianobis SemTxvevaSi S ‰ 

~ M · 10-3.  

     zRvis wylis marilianobas gansazRvraven qloris Semcvelobis an 

wylis eleqtrogamtarobis mixedviT, radgan zRvis wyali eleqtrolitia: 

rac meti marilebia wyalSi, miT metia misi eleqtrogamtaroba, e.i. 

winaRobac naklebia; winaRobis gazomviT SeiZleba wylis marilianobis 

gansazRvra cxrilis mixedviT. wylis marilianobis gansazRvra SeiZleba 

aseve, wyalSi sinaTlis sxivis gardatexis kuTxis mixedviT, radgan 

mocemuli kuTxe wylis marilianobazea damokidebuli. marilianobis 

gansazRvra wylis simkvrivis gazomviTac SeiZleba. marilianobis gazomvis 

yvelaze zusti meTodia ki qimiuri analizia, Tumca igi Zalian 

Sromatevadia.  

     simkvrivis pirdapir gazomva yvelaze martivad areometriTaa 

SesaZlebeli. es mowyobiloba iZleva wylis simkvrivis swrafad da 

martivad dadgenis saSualebas, ris Semdegac cxrilis mixedviT SeiZleba, 

wylis marilianobac ganisazRvros. Tumca, unda aRiniSnos, rom mocemuli 

meTodi Zalzed miaxloebiT Sedegebs iZleva - mxolod 0,05‰ sizustiT.  

marilianobas praqtikaSi yvelaze xSirad adgenen qloris koncentraciis 

mixedviT, ufro sworad, qlorianobis mixedviT (qlorianoba aris 1 kg 

zRvis wyalSi halogenebis – qloris, bromis, ftorisa da iodis jamuri 

Semadgenloba gramebSi qloris ekvivalentur Semadgenlobaze 

gadaangariSebiT). es meTodi optimaluri SesaZleblobebis pirobebSi iZleva 

marilianobis gansazRvris saSualebas 0,01‰–mde sizustiT. knudsenma jer 

kidev 1902 wels miiRo formula:  

 

     S ‰ = 0,030 + 1,805 Cl‰   (3.1) 
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sadac Cl wylis qlorianobaa.  

     1967 wels saerTaSoriso SeTanxmebiT, knudsenis formulis nacvlad 

miRebuli iqna ufro martivi, magram aranakleb zusti formula:  

 

  S ‰ = 1,80655 Cl‰   (3.2) 

am formulam miiRo saxelwodeba “saerTaSoriso”.  

     radgan ganapira da xmelTaSua zRvebSi marilis Semcveloba ramdenadme 

gansxvavdeba okeanis wylebis marilis saSualo Semcvelobisgan, arsebobs 

analogiuri struqturis specialuri formulebic sxvadasxva zRvebisTvis. 

ase magaliTad, Savi zRvis SemTxvevaSi gamoiyeneba formula S = 1,1856 + 

1,795Cl, baltiis zRvisTvis:  S = 0,115 + 1,805 Cl, azovis zRvisTvis:  S = 0,21 + 

1,794 Cl  (S da Cl mocemulia promileebiT (‰)). 

     igive sqemiT gamoTvlilia formulebi mravali mlaSe da momlaSo 

tbisaTvis. ase magaliTad, kaspiis zRvis wylebisTvis gamoiyeneba formula: 

S = 0,140 + 2,360 Cl.  

    

 

3.3. marilianobis ganawileba okeanis wylis zedapirze 

 

     wylis marilianobis ganawileba okeanis zedapirze zogadad, wylis 

marilianobis maCvenebeli okeanis wylis balansis mdgenelebis – naleqebisa 

da aorTqlebis  ganawilebas Seesabameba (ix. sur. 3.1).  

     okeanis zedapirze marilianobis ganawilebis zonalur 

kanonzomierebebs izogalinebis saSualo wliuri rukebi gviCvenebs. rukebze 

mocemuli saerTo suraTi asaxavs marilianobis Semcirebas maRali 

ganedebis mimarTulebiT, rac kontinentur Camonadens ukavSirdeba. 

tropikul raionebSi, ekvatoris orive mxares momatebuli marilianobis 

zonebi gamoiyofa, rac  
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sur 3.1. okeanis saSualo wliuri marilianoba (‰) 

 

Zlieri pasaturi qarebis raionebSi naleqebis Semcirebul raodenobasa da 

gazrdil aorTqlebas ukavSirdeba.  

     msoflio okeanis zedapirze wylis marilianobis ganedur (zonalur) 

ganawilebas  sami faqtori arRvevs: dinebebi, mdinareebi da yinulebi.  

     okeaneebSi dinebebi, saSualo ganedebSi (daaxl. 40º), dasavleT 

napirebTan pasatebisgan CrdiloeTisa da samxreTiskenaa mimarTuli. maT 

SedarebiT mariliani (da Tbili) wylebi maRali ganedebisken gadaaqvT. 

zomieri ganedebis CrdiloeTidan da samxreTidan, okeanis aRmosavleT 

napirebis gaswvriv dinebebi pasaturi dinebebiskenaa mimarTuli da maT 

naklebad mariliani wylebi gadaaqvT.  

     wylebis saerTo cirkulaciis es orive elementi arRvevs marilianobis 

zonalur ganawilebas da okeanis, rogorc aRmosavleT, ise dasavleT 

napirebze izogalinebs TiTqmis meridianuli mimarTuleba aqvT.  

     mdinareebi okeaneebisa da gansakuTrebiT zRvebis SesarTavebTan axlos 

mdebare raionebs amtknareben. Zalian didia mdinareebis gangis, nigeris, 

kongos (zairi) da ra Tqma unda, amazonis gavlena, romelTa 

gamamtknarebeli efeqti mdinareebis SesarTavidan okeaneSi 500-1000 km 
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manZilze SeimCneva. arqtikul zRvebs mniSvnelovnad amtknareben mdinareebi 

obi, enisei da lena.  

     sezonuri yinulebis roli jer kidev ar aris saTanadod Seswavlili. 

zamTarSi, gayinvis stadiaze yinulebi wylis marilianobis gazrdas iwveven, 

xolo gazafxulze – piriqiT:  yinulis dnoba wylis marilianobis 

SesamCnevad Semcirebas iwvevs. maRali ganedebis mimarTulebiT 

marilianobis saerTo Semcirebis garda, rac yinulebis dnobas ukavSirdeba, 

mniSvnelovani gamamtknarebeli gavlena SeiZleba, moaxdinos im yinulebma, 

romlebic yureebSi dneba, gansakuTrebiT ki  gazafxulze.  

     okeanis zedapirze wylis marilianobis ganawilebis saerTo sqemaSi, 

romelic rukebzea mocemuli (sur. 3.1), ar Sedis Sida zRvebi, sadac 

mdinareebis gamamtknarebeli gavlena xSirad Zalian Zlieria. ase 

magaliTad, baltiis (10-12‰, yureebSi – 2-6‰), TeTri (24-30‰), Savi (16-18‰) 

da azovis (10-12‰) zRvebis marilianoba mniSvnelovnad naklebia okeanis 

wylebis marilianobaze. Tumca, zogjer sawinaaRmdego movlenasac aqvs 

adgili – rig Sida zRvebSi marilianobis mniSvnelovani zrda SeimCneva. 

magaliTad, Tu wylis balansis mtknari mdgeneli ar aris didi, xolo 

wylis aorTqleba intensiuria, wylebis marilianobam SeiZleba, 38-39‰-s 

(xmelTaSua zRva, sparseTis yure), zogjer ki 40-42‰-sac (wiTeli zRva) 

miaRwios.  

     yvelaze mariliani zedapiruli wylebi atlantis okeaneSia (saSualod, 

35,4‰). SedarebiT nakleb mariliani wyalia wynar (34,9‰) da indoeTis 

(34,8‰) okeaneebSi. mniSvnelovnad gamtknarebulia wyali CrdiloeT 

yinulovani okeanis zeda fenebSi (29-32‰ da 0-10‰ napirebTan).  

 

          3.4 marilianobis ganawileba okeanis wylebis siRrmeSi 

 

     okeanis zedapirze marilianobas ganapirobebs procesebi, romelTa 

gavleniTac wylis balansi yalibdeba: marilianoba ufro maRalia iq, sadac 

mtknari mdgeneli naklebia da dabalia im ubnebze, sadac wylis balansis 

mtknari mdgeneli maRalia. marilebi okeanis zedapiridan siRrmisken 

Serevis gziT vrceldeba. Cveulebriv, mocemuli siRrme aTeul an ramdenime 

aseul metrs Seadgens. okeanis wylebis ZiriTad masaSi marilianobis iseve, 

rogorc sxva okeanologiuri maxasiaTeblebis ganawileba, horizontalur 
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gadatanas _  adveqcias, anu dinebebs, ukavSirdeba. amitom okeanis wylebis 

vertikaluri struqtura sakmaod araerTgvarovania: okeaneSi arsebobs 

mravali “ucxo” SuaSre, romlebic am maxasiaTeblebis siRrmuli 

eqstremumis saxiT vlindeba.             

      wylis marilianoba siRrmis matebasTan erTad izrdeba, radgan es 

wylis fenebis vertikaluri wonasworobis dacvas uzrunvelyofs: rac metia 

wylis marilianoba, miT metia misi simkvrive. magram imis gamo, rom 

simkvrive damokidebulia temperaturazec, aseTi wonasworoba SeiZleba, 

arsebobdes marilianobis Semcirebis pirobebSic, im SemTxvevaSi Tu dabali 

temperatura awonasworebs marilianobiT ganpirobebuli simkvrivis 

Semcirebas. amgvarad, wylis maRalma temperaturam SeiZleba, Seamciros 

maRali simkvriviT gamowveuli maRali marilianoba.  
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Tavi 4.  msoflio okeanis Termuli reJimi 

 

     okeanis Termul reJims dedamiwis siTburi reJimi da klimati 

ganapirobebs. msoflio okeanis siTburi balansis gantolebaSi  Semaval 

ZiriTad wevrebs ganekuTvneba mzis radiacia da siTbos cvla 

atmosferosTan, xolo damatebiT wevrebs _ mdinareebis siTburi Camonadeni 

da siTbos gamoyofa yinulwarmoqmnis procesSi. msoflio okeanis siTburi 

balansis gantolebis xarjvis mTavari wevrebia siTbos danakargi 

aorTqlebaze da siTbos cvla atmosferosTan, xolo damatebiTi – siTbos 

danakargebi yinulis dnobaze.  

     okeanis siTbur balansSi umTavresia siTbos cvla wylis zedapirze, 

romelsac ecema mzis radiacia – siTbos ZiriTadi wyaro da saidanac xdeba 

aorTqleba – siTbos xarjvis ZiriTadi saxe.  

 

 

                4.1. msoflio okeanis siTburi balansi  

dedamiwis zedapiris, niadagis zeda fenis, okeanisa da atmosferos 

siTbos ZiriTad wyaros  mzis radiacia warmoadgens. dedamiwis zeda 

fenebis temperatura ZiriTadad damokidebulia maT siTbotevadobasa da 

mzidan mosuli siTbos raodenobaze. temperaturis cvalebadobas siTburi 

balansi gansazRvravs. Tu igi  dadebiTia, maSin temperatura matulobs, 

uaryofiTi balansis dros ki - klebulobs. Ddedamiwis sirRmeebidan 

gamoyofili siTbos Sida nakadi xmeleTis zedapirsa da okeanis fskerze, 

gacilebiT mcirea, mzidan wamosul siTbosTan SedarebiT. amitom 

meteorologiasa da okeanologiaSi rigi amocanebis gadawyvetisas maTi 

ugulvebelyofa xdeba. 

     Ddedamiwis sxvadasxva regionSi mzis siTbos raodenoba 

gansxvavebulia. igi damokidebulia geografiul ganedze, weliwadis drosa 

da dRe-Rameze, klimatur pirobebze (atmosferos gamWirvalobasa da 

Rrublianobaze),  qvefenili zedapiris tipsa da mdgomareobaze. Aaqedan 

gamomdinare  atmosferos, okeanisa da niadagis (rogorc maT zedapirze, 

aseve siRrmeSi)  siTburi balansi wlis sxvadsxva periodSi araTanabaria, 
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rac dedamiwis sakvlev regionSi temperturaTa velisa da droSi misi 

cvalebadobis Zalze rTul suraTs iZleva. 

     mzis siTburi radiaciis gza dedamiwis sakvlev fenebamde rTulia, 

amitom siTbos meoradi wyaroebi da nakadebi warmoiqmneba. Mmzis radiaciis 

garkveuli nawili atmosferos zeda sazRvriT, RrublebiTa da dedamiwis 

zedapiriT airekleba da ukan ubrundeba planetaTa Soris sivrces. 

areklili radiaciis sididis Sefardebas mosuli radiaciis sididesTan 

albedo ewodeba. darCenili mzis radiacia atmosferosa da dedamiwis 

zedapiris mier STainTqmeba. xmeleTisa da okeanis zedapiri, romelic 

gamTbaria garkveul temperturebamde, atmosferoSi siTbos grZeltalRiani 

infrawiTeli radiaciis saxiT asxiveben, romelic ZiriTadad atmosferoSi 

arsebuli wylis orTqlisa da naxSirorJangiT STainTqmeba. 

      Ddedamiwis zedapirze mosuli siTbos garkveuli nawili aorTqlebaze 

ixarjeba, ris Sedegadac atmosferoSi gaCenili wylis orTqli garkveul 

pirobebSi kondensirdeba da dedmiwis siTbos kidev erT wyaros warmoqmnis. 

amasTan, dedamiwis zedapiri atmosferosTan siTbos haeris nakadebis 

konvenqciisa da turbulentobis xarjzec cvlis. siTbos cvlas aseve 

adgili aqvs dedamiwis zedapiridan niadagisa da okeaneebis sirRmeSi. 

Aatmosferoc, rogorc yvela gamTbari sxeuli infrawiTel radiacias yvela 

mimarTulebiT asxivebs, maT Soris planetaSoris sivrceSi. meoradi siTbos 

wyaroebisa da nakadebis  siTburi balansebi dedamiwis sakvlevi fenebis 

temperturaTa vels gansazRvraven. 

 D   dedamiwis siTburi balansi SesaZlebel;ia davyoT atmosferos, 

dedamiwis zedapiris (xmeleTis) da okeanis siTbur da radiaciul 

balansebad. 

       zogadad, atmosferos siTburi balansi SeiZleba gamovsaxoT Semdegi 

formulis saxiT: 

QLWPRIA
t

Qhc ±±±−−=
∂
∂

00
0

000 )1(ρ              (4.1) 

 

sadac 0C  da 0P  haeris siTbotevadoba da simkvrivea, 
t

Q
∂
∂ 0  _ H 0h  simaRleze 

erTeulovani farTobis mqone haeris svetis saSualo temperaturis 

cvalebadoba t  droSi, 0A - atmosferos, Rrublebisa da dedamiwis zedapiris 
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jamuri albedo, I - jamuri (areklili da pirdapiri) mzis radiacia, 0R -

atmosferos grZeltalRiani infrawiTeli gamosxiveba, PP - konvenciuri da 

turbulenturi siTbos cvla vertikalze atmosferosa da dedamiwis 

zedapirs (xmeleTi da okeane) Soris, LW - wylis aorTqlebisa da 

konvenciis siTbo, Q - horizontaluri adveqciuri da turbulenturi 

siTbos cvla. 

 amave moculobis haeris radiaciuli balansi tolia: 

              

           00
0

000 )1( RIA
t

Qhc −−=
∂
∂ρ ,                       (4.2) 

sadac 0Q  saSualo radiaciuli temperaturaa. 

      dedamiwis zedapiris erTeulovani farTobis (xmeleTi ,r okeane - ω ) 

siTburi da radiaciuli balansebia: 

( ) larrrrr
r

rr QQPLWPRIA
t

Q
hc ±±±±±±−=

∂
∂

,,,,
,

0,, 1 ωωωω
ω

ωω ρ    (4.3) 

( ) rrr
r

rr PRIA
t

Q
hc ,,,

,
0,, 1 ωωω

ω
ωω ρ ±±−=

∂
∂

          (4.4) 

 

sadac, rc ,ϖ  da r,ωρ  Sesabamisad, wylisa da xmeleTis siTbotevadoba da 

simkvrivea, rA ,ω  _ wylisa da xmeleTis zedapiris albedo; rwLW ,   _ 

aorTqlebuli an kondensirebuli siTbos raodenoba okeanis an xmeleTis 

zedapirze; rP ,ϖ  _  siTbos adveqciuri da turbulenturi nakadi okeanis an 

xmeleTis zedapiridan atmosferoSi (-) an piriqiT atmosferodan okeanis 

an xmeleTis zedapirisken  (+); rR ,ω  _  efeqturi gamosxiveba anu sxvaoba 

Semxvedr grZeltalRian gamosxivebas Soris zedapiridan zemoT 

atmosferoSi da atmosferodan qveviT zedapirisaken; P rP ,ω - siTbos nakadebi 

okeanisa da xmeleTis zedapiridan siRrmeSi; aQ - siTbos horizontaluri 

adveqcia okeanis zedapiris Txel fenaSi; lQ -yinulwarmoqmnisa da dnobis 

siTbo. 

       okeanisaTvis garkveuli wylis moculobis siTburi balansi Semdegi 

saxiT Caiwereba: 

                 ( ) ''1 LaQIA
t

Qhc +±−=
∂
∂

ω
ω

ωωωρ                        (4.5) 
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sadac,  'I  _ mzis radiaciis siTbos nakadia, romelic aRwevs okeanis 

siRrmul naleqebSi, LaQ +  _  horizontalur-adveqciuri da turbulenturi 

siTbos nakadebia okeaneSi. 'I  mniSvnelovan rols TamaSobs wylis didi 

gamWirvalobis dros 10 metridan  ramdenime aTeul metramde. mRvrie wylis 

SemTxvevaSi 'I  praqtikulad nulis tolia, radganac radiaciis mTeli 

nakadi STainTqmeba zedapiris mier da siTburi balansis erT-erT wevrs 

warmoadgens. 

 Mmravalwliur dakvirvebaTa monacemebis mixedviT dedamiwa-

atmosferos siTburi balansi wlis ganmavlobaSi saSualod Semdegi 

cifrebiT SeiZleba davaxasiaToT:  gaangariSebebi gviCvebnebs, rom dedamiwis 

sferosebri formisa da brunvis gamo masze weliwadSi 250 kkal/sm2 siTbos 

raodenoba modis. Ees sidide miRebul iqna 100 %-ad. dedamiwisaTvis albedo 

Seadgens 28%-s,  e.i. atmosferosa da dedamiwis zedapiris mier weliwadSi 

179 kkal/sm2 STainTqmeba. siTbos am raodenobidan atmosferos mier 

weliwadSi STainTqmeba 61 kkal/sm2, an daaxloebiT 25 %, dedamiwis 

zedapiris mier ki _ 118 kkal/sm2 an 47%. Ddedamiwis zedapiris mier 

STanTqmuli siTbo mTlianad ixarjeba efeqtur grZeltalRian 

gamosxivebaze – 39 kkal/sm2 weliwadSi (15,6%), wylis aorTqlebaze (igi 

kondensaciis siTbos saxiT ubrundeba atmosferos) _ 66 kkal/sm2 weliwadSi 

(26,5%). atmosferoSi siTbos turbulentur da konvenciur nakadebze _  13 

kkal/sm2 weliwadSi (5.3%). Aatmosferos siTbos danakargebi grZeltalRiani 

radiaciis saxiT weliwadSi   179 kkal/sm2 (72%) Seadgens, aqedan 

gamomdinare atmosferos siTburi balansis gantoleba Semdeg saxes miiRebs: 

39+61+66+13-179=0;  dedamiwis zedapirisTvis ki: 118-39-66-13=0. 

A   atmosferos radiaciuli balansi, romelSic igulisxmeba mzis 

mokletalRiani siTburi radiacia (39 kkal/sm2 weliwadSi) da atmosferos 

grZeltalRiani gamosxiveba, toli iqneba 61-179=-_18  kkal/sm2 weliwadSi. 

rogorc vxedavT atmosferos radiaciuli balansi uaryofiTia. Aqedan 

gamomdinare,  dedamiwis zedapirze mzidan mosuli siTbo, romelic ar 

ixarjeba biologiur procesebze ukanve tovebs mas. sxva SemTxvevaSi 

adgili eqneboda  siTburi energiis dagrovebasa da dedamiwis zeda fenebis 

temperaturebis uwyvet zrdas.  

    gansakuTrebiT didia radiaciuli gamosxiveba antarqtidis Tavze, sadac 

haeri mudmivad sufTa da gamWirvalea. Ees adgili dedamiwis Taviseburi 
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“fanjaraa”, romlis saSualebiTac xdeba misi gaciveba. dedamiwis “sicivis 

polusi”, swored amitom, Aam regionSi   mdebareobs. samxreT naxevarsfero, 

saSualod, ufro civia, vidre CrdiloeT naxevarsfero. am mizezis gamo, 

dedamiwis siTburi ekvatori – xazi romelic aerTebs mocemul momentSi 

dedamiwis zedapiris wertilebs haeris maqsimaluri temperaturebiT, 

ekvatoridan CrdiloeTiT saSualod 100-iTaa gadaweuli. 

      Ddedamiwis zedapiris saSualo wliuri temperatura mniSvnelovnad 

icvleba sivrcesa da droSi. igi gacilebiT metia vidre dedamiwispira 

saSualo wliuri haeris temperturebi. Aamitom, siTbos konvenqciuri da 

turbulenturi nakadebi mimarTulni arian dedamiwis zedapiridan zeviT, 

atmosferosaken. Ddedamiwis zedapiridan siTbos saerTo nakadebi 

infrawiTel gamosxivebsTan da aorTqlebis siTbosTan erTad aRemateba 

mzis pirdapir radiacias, romelsac atmosfero STanTqavs. e.i atmosfero 

Tbeba qvevidan, dedamiwis zedapiridan da simaRlis matebasTan erTad 

atmosferos temperatura klebulobs. Mmis dasaxasiaTeblad iyeneben 

temperturul (Termul) gradients, romelic saSualod 0,60 –is  tolia 

yovel 100 metrze (anu yovel 100 metrze temperatura 0,60–iT  klebulobs). 

 horizontalur zedapirze mosuli siTburi energiis raodenoba 

damokidebulia mzis sxivebis dacemis kuTxeze, e.i. mzis simaRleze 

horizontTan mimarTebaSi ( )a . Sesabamisad es siTbo SeiZleba ganisazRvros 

Semdegi formuliT: 

                        aeII m sin0
Δ−=                 (4.6) 

sadac, 0I  _ radiaciis nakadia atmosferos zeda sazRvarze; Δ _  

atmosferos fenis sisqe (mzis sxivebis gza), romelic gamoisaxeba 

eqvivalentur  atmosferos erTeulebSi (eqvivalentur atmosferoSi haeris 

simkvrive igivea rac dedamiwispira atmosferoSi. aseTi atmosferos sisqe 

daaxloebiT 8000 metria. Mmartivi gaTvlebi gviCvenebs, rom zenitSi myofi 

mzidan wamosuli sxivebi dedamiwis zedapiramde gadian 81,4-jer nakleb 

manZils, vidre amomavali an Camavali mzidan); m  _ mzis sxivis Sesustebis 

koeficienti, romelic Tavis mxriv iTvaliswinebs radiaciis STanTqmas an 

gabnevas atmosferoSi. 

rogorc (4.6) formulidan Cans I  sidide dRe-Ramis ganmavlobaSi 

icvleba da igi damokidebulia wlis drosa da geografiul ganedze. Δ  da 

a  gansaszRvraven mosuli siTbos sididis damokidebulebas astronomiul 
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faqtorebze, m  ki damokidebulia atmosferos gamWirvalobaze, romelic 

Tavis mxriv ganisazRvreba masSi mtvris, marilebis kristalebis da wylis 

orTqlis arsebobiT. Aatmosferos didi Rrublianobis dros pirdapiri 

radiacia praqtikulad nuls utoldeba da dedamiwis zedapirze mxolod 

gabneuli radiacia modis. Mmzis pirdapiri da gabneuli radiacia 

specialuri xelsawyoebiT izomeba: pirgeliometriT, aqtionometriT, 

aqtionografiT, soliarimetriTa da soliarografiT. 

      Ddedamiwis zedapirze mosuli pirdapiri da gabneuli radiacia 

nawilobriv airekleba atmosferoSi. Aarekvlis procesi sakmaod rTulia. es 

aris wylis sarkis zedapiridan da marilebis kristalebidan mravaljeradi 

arekvla, gabneva xorkliani zedapiridan da, bolos arekvla da gabneva 

wylis zeda fenebidan. Ddedamiwis zedapirze albedo farTo diapazonSi 

icvleba: 8%-dan (teniani Savmiwa niadagis zedapiridan) 90%-mde (axal 

mosuli Tovlis zedapiridan). sufTa wylis zedapiridan Mmzis sxvebis 

arekvla frenelis kanoniT xorcieldeba. Mmzis sxivebis vertikaluri 

dacemis dros albedo 2%-is tolia, roca 020=a , igi 35%-ia. Aalbedo 

damokidebulia wylis zedapiris Relvis xasiaTsa da zomebze. rodesac 

mzis sxivebis dacemis  kuTxe 046 -ia da Zlieri Relvaa, maSin albedo 37,7%-

ia, xolo dabali simaRlis talRebis SemTxvevaSi albedo 51-68% aRwevs. 

Aalbedos gazomva albedometriT xdeba.  

       Mmzis sxivebi okeanis siRrmeebSi SeRwevisas speqtrad iSleba. 

Ggarkveuli nawili STainTqmeba, nawili ki _ ganibneva. Ookeanis siRrmeSi 

siTbos nakadi intensiurad sustdeba. Aamitom mzis siTburi nakadis 

SeRwevadoba okeanis siRrmeSi umniSvneloa. igi damokidebulia wylis 

gamWvirvalobaze. Aase magaliTad, infrawiTeli sxivebi, romlebsac siTbos 

didi raodenoba gadaaqvT, STainTqmeba wylis zedapiris mier, ramodenime 

aTeuli santimetris siRrmeSi. wylis fenis  0,5 metr siRrmeze siTburi 

energiis 50% STainTqmeba. Ees cifrebi axasiaTebs sakmaod gamWirvale 

wylis fenas. Tu wyali mRvrivea, maSin radiaciis siTbo kidev ufro dabal 

siRrmeebSi STainTqmeba, xolo Tu wyali Zlier mRvrivea, maSin SeiZleba 

CavTvaloT, rom mzis radiaciuli siTbo STainTqmeba wylis zedapiris mier 

da mis siRrmeSi gavrcelebas adgili ara aqvs. 

 Mmzis sxivebis SeRwevadobis kanoni okeanis sirRmeSi Semdegi 

formuliT gamoisaxeba: 
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sadac, A  _ aris wylis zedapiris albedo, P  _ wylis simkvrive, pC  _ 

wylis siTbotevadoba mudmivi wnevis dros, 0I  _ mzis jamuri radiacia 

wylis zedapirze, nI  da nβ  sxivuri energiis speqtris n -uri nakveTis 

SefardebiTi wili da Sesustebis koeficienti, t -dro, xolo z _ okeanis 

siRrme. 

 Aamrigad, wylis zedapirze mosuli siTbos raodenoba garkveulwilad 

zrdis wylis temperaturas, ixarjeba wylis zedapiridan aorTqlebaze da 

atmosferoSi turbulenturi cvlis, konveqciisa da grZeltalRiani 

infrawiTeli gamosxivebiT gadaitaneba. 

wylis aorTqlebis faruli siTbo mniSvnelovan rols TamaSobs 

wylis zedapiruli fenis siTbur balansSi. misi mniSvneloba Semdegi 

gamosaxulebiT ganisazRvreba: 

                     τλ 7,06071 −=  kal/g,        (4.8) 

sadac, τ  _  wylis temperaturaa celsius gradusebSi.  

xmeleTis pirobebSi aorTqleba specialuri amaorTqleblebis 

saSualebiT dgindeba. AamaorTqleblidan, romlis zedapiris farTobic 

cnobilia, meteomoedanze Riad Yyofnis garkveuli periodis Semdeg wylis 

sinjebs iReben da wonian. imisaTvis, rom dadgindes damokidebuleba 

aorTqlebis siCqaresa da meteorologiur maxasiaTeblebs Soris, qaris 

siCqares, wylisa da haeris temperaturis da tenianobis deficits zomaven. 

G  zRvebisa da okeaneebisaTvis aseTi meTodiT aorTqlebis siCqaris 

gansazRvra miuRebelia, amitom aorTqlebis siCqaris gansazRvra 

temperaturis cvalebadobas daukavSires. v.v. Suleikinma specialuri 

xelsawyo – evaparometri Seqmna, romlis saSualebiTac aorTqlebis 

siCqaris gansazRvra xdeba. mravalricxovani gazomvebis safuZvelze 

miRebul iqna aorTqlebis siCqaris saangariSo empiriuli formula, romlis 

saboloo saxe aseTia: 

                ( ) 66085,5 Vee −=λ    kal/sm2/dRe,                  (4.9)   

sadac, 5,85 empiriuli koeficientia, 0e  _ wylis orTqlis drekadoba, 

romliTac gajerebulia garemo, 6e  _  wylis orTlis drekadoba 6 metr 

simaRleze (gemis baqani), 6V  _  zRvis donidan 6 metr simaRleze qaris 
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siCqare (gemis baqani). unda aRiniSnos, rom am formuliT miRebuli Sedegebi 

TiTqmis emTxveva ufro zusti Teoriuli kvlevis Sedegebs. 

K     konvenqciuri da jamuri siTbos gacvla ganixileba jamurad da mas 

xSirad meteorologiaSi, rogorc turbulenturi siTbos gacvlas ise 

ganixilaven. igi Zalzed Zneli gasaangariSebeli wevria siTbur balansSi.  

 Kkonvenqcia da turbulentoba principulad sxvadasxva movlenebia. 

Kkonvenqcia gansazRvrul zRvramde siTbos intensivobis momwesrigebuli 

procesia, turbulentoba ki, romelic dakavSirebulia siCqaris gradientze, 

statistikuri. KkonvenqciiTa da turbulentobiT gamowveul jamuri siTbos 

nakads gaangariSebis sirTulis gamo, siTburi balansis gantolebaSi 

gansazRvraven, rogorc darCenil wevrs sxva  cnobil wevrebs Soris. imisa 

da mixedviT, Tu romelia ufro Tbili wyali Tu haeri, siTbo gadaitaneba 

wylidan haerisaken (pirdapiri gadatana) an haeridan wylisaken 

(arapirdapiri gadatana). pirdapiri da arapirdapiri siTbos gadatana 

pirobiTia. 

 Kkonvenqciuri da turbulenturi siTbos, rogorc pirdapiri ise 

arapirdapiri mimarTulebiT gadatana Semdegi formuliT ganisazRvreba: 

                 ( )VBP aWW ττ −=   kal/sm2/dReRame            (4.10) 

 Tu qaris siCqare ganisazRvreba  m/wm-iT da misi gansazRvra xdeba zRvis 

donidan 10 m simaRleze, maSin B  koeficienti 5,2-is tolia. 

      gamTbari xmeleTis zedapiri da okeanis wyali siTbos garkveul 

nawils grZeltalRiani infrawiTeli radiaciis saxiT (efeqturi 

gamosxiveba) gamoyofen. misi sididis gansazRvra SesaZlebelia Semdegi 

gamosaxulebiT: 

                   4
, TR r δω =  kal/sm2wT                       (4.11) 

sadac, T  _ zedapiris absoluturi temperaturaa, δ  _ stefan-bolcmanis 

mudmiva, romelic wylis zedapirisTvis 5,7X10-8  38/m2K4   tolia.  

       uamravi eqsperimentisa da kvlevis Sedegad  (4.11) formulam  

xmeleTis zedapirisTvis Semdegi saxe miiRo: 

            ( )eu
r TR 069.01032.0225.0 −++= δ  kal/sm2wT                (4.12) 

xolo okeaneebisaTvis:  

             ( )eu
w TR 084.01027.20674.0 −++= δ  kal/sm2wT              (4.13) 
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E    efeqturi gamosxiveba damokidebulia Rrublianobaze da misi gavlena 

ganisazRvreba Semdegi formuliT: 

              )1(,
'

, LLmmhhrr cncncnRR −−−= ωω                         (4.14) 

sadac, rR ,ω  _ efeqturi gamosxivebaa uRrublo caze; '
,rRω _ efeqturi 

gamosxiveba Rrublian caze; Lmh nnn ,,  - Rrublianoba, Sesabamisad maRali, 

saSualo da dabali iarusis RrublebisaTvis; Lmh ccc ,, - sxvadsxva iarusis 

Rrublianobis gavlenis koeficientebi. Ddakvirvebebis saSualebiT 

dadgenilia, rom hc  frTa RrublebisaTvis 0.1-0.2-is tolia, frTa-fena da 

frTa RrublebisaTvis ki  _ 0.2-0.3. mc  _ maRali grova RrublebisaTvis 0.5-

0.6-is tolia, xolo maRali fena RrublebisaTvis ki  _ 0.6-0.75. Lc  _ fena-

grova RrublebisaTvis 0.6-0.75, xolo grova RrublebisaTvis 0.78-0.85 tolia, 

qveda iarusis wvimis RrublebisaTvis ki 0.88-0.95, e.i. am SemTxvevaSi 

efeqturi gamosxiveba nulTan axlos aris.  

 

 

4.2 siTbos gacvla okeaneebsa da zRvebSi 

 

 wylis molekuluri siTbogamtaroba Zalzed mcirea. okeane rom uZravi 

iyos maSin misi gaTboba zemodan Zalian nela moxdeboda da mcire 

siRrmeebs miaRwevda, ris gamoc okeanis wyali Tbil periodSi ver SeZlebda 

garkveuli raodenobis siTburi energiis dagrovebas. sinamdvileSi okeanis 

wylebi, gansakuTrebiT mis zeda fenebSi sakmaod moZravia, ris Sedegadac 

xdeba siTbos intensiuri gadatana okeanis Rrma fenebSi. es ki okeanes 

saSualebas aZlevs siTbos maragi didi raodenobiT daagrovos.  O”okeane _ 

xmeleTi _ atmosferos” sistemaSi siTbos saerTo maragidan okeaneze 90% 

modis (wylis siTbotevadoba 75,15 j/moliK  orjer aRemateba haeris 

siTbotevadobas 29 j/moliK). 

       okeaneSi siTbos dagroveba wlis Tbil periodSi xdeba, xolo civ 

periodSi ki xarjva, amitom okeane mZlavri klimatwarmomqmneli faqtoria. 

igi aregulirebs atmosferos temperaturis sezonur da DdRe-Ramur 

svlasKkontinentebis  im regionebSi, romlebic okeanis gavlenis qveS 

imyofebian. sawinaaRmdego suraTs aqvs adgili kinetikuri energiis 
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ganawilebis sistemaSi “okeane-atmosfero”. Aam SemTxvevaSi okeaneze sarTo 

maragis 10% modis. 

 okeaneSi siTbos vertikaluri gadaadgileba wylis zedapiruli da 

Siga talRebiT xdeba: siTbos konveqciis, turbulenturi svlis, pirdapiri 

da arapirdapiri nakadebiT.  

 okeaneSi siTbos horizontaluri gadatana dinebebiTa da 

turbulenturi pulsaciis farTo speqtris horizontaluri mdgenelebiT 

xorcieldeba. okeaneSi wylis moZraoba da  siTbos gadatana hidrodinamikis 

Semdegi gantolebaTa sistemiT aRiwereba:   
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      (4.15) 

 

Aam  gantolebaSi ωυ,,u  nakadis siCqaris mdgenelebia Sesabamis zyx ,,  

RerZebze, t  _ dro, P  _ wneva, ρ  _ simkvrive. Ggantolebis Sesabamisi 

wevrebi aRniSnaven maT cvalebadobas drosa da sivrceSi. zyx ,,  siTxis 

nawilakebze moqmedi gare Zalebis mdgenelebia. 

 Ggare Zalebi SeiZleba iyos: qaris xaxunis Zala okeanis zedapirze, 

koriolosis Zala, simZimis Zala, wylis xaxunis Zala okeanis fskerTan. 

     okeaneSi wylis moZraobis reJimi turbulenturia. wylis 

molekularuli xaxuni am dros ar igulisxmeba, radgan igi turbulentur 

xaxunTan SedarebiT Zalze mcirea. turbulenturi cvlis k  koeficienti 

axasiaTebs wylis moZraobis raodenobas. 

 ukumSvadi siTxis moZraobis uwyvetobis gantolebaa:  
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                (4.16) 

 siTbos gadatanis gantoleba Semdegnairad gamoisaxeba: 
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 sadac, τ  wylis temperaturaa, ( )zyxF ,,  siTbos wyaroebia; 'k  _ 

turbulentobagamtarobis koeficientia, romelic Tavis mxriv tolia ck ρ'  

sadac 'k  _ sitbogamtarobis koeficientia, ρ  _ simkvrive, xolo c  

siTbotevadobaa. 

 Tu CavTvliT, rom ukumSvadi siTxis simkvrive damokidebulia 

temperaturaze, maSin eqvsi ucnobis pu ,,,,, ρτωυ  mosaZebnad saWiroa kidev 

erTi gantoleba. aseTad SeiZleba miviRoT mdgomareobis gantoleba:  

                    ( )τρ f= ,                            (4.18) 

Tu gaviTvaliswinebT marilianobis gavlenas wylis simkvriveze, maSin (4) 

gantoleba Semdeg saxes miiRebs:  

                         ( )sf τρ =                        (4.19) 

gantolebaTa sistema (1)-(4) saSualebas iZleva gamovikvlioT siTxis 

moZraobis sxvadsxva saxeebi, maT Soris Tavisufali konvenqcia. Ees 

gantoleba rTulia da mis miaxloebiT amosaxsnelad garkveuli 

miaxloebiTi daSvebebis miRebaa saWiro. Aase magaliTad, kvazistatistikuri 

miaxloeba, romlis dros ugulvelyofilia Zalis vertikaluri mdgenelebi, 

radganac isini mcire sididis arian vidre simZimis Zalis mdgenelebi. Ees 

daSveba saSualebas iZleva  (4.15) gantolebaSi mesame gantoleba statikis 

gantolebiT SevcvaloT: 

                    g
x
p ρ=
∂
∂

                  (4.20) 

EaseTi miaxloeba amartivebs mTeli rigi amocanebis amoxsnas da  

amavdroulad iTvaliswinebs Tavisufal konveqcias.  Aam SemTxvevaSi ω  -s 

gansazRvra xdeba mxolod uwyvetobis gantolebiT, xolo konvenqciis 

amocanebi icvleba damoukideblad sxva daSvebebisas. 

 Hhaeris temperturis saSualebiT xdeba siTbos gadacema okeanis 

wylis zedapirze da garkveul siRrmeSi, romelic Semdeg turbulenturi 

svlisa da talRebis saSualebiT okeanis zedapirze vrceldeba. 

simkvriviseuli konveqciis saSualebiT ki siTbo okeanis Rrma fenebidan 

atmosferoSi gaedineba. simkvriviseburi konvenqcia warmoiqmneba okeanis 

wylis zedapiruli fenis damlaSebiT, romelic aorTqlebiT aris 

gamowveuli. Mmisi saSualebiT xdeba siTbos nakadis gadineba, rogorc 

zemoT, ise qvemoT da damokidebulia wylis temperaturaTa sxvaobaze  

okeanis zedapirsa da garkveul siRrmeze. 
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 Ddakvirvebebi gviCvenebs, rom simkvriviseulma konveqciam, romelic 

damokidebulia haeris temperaturis sezonur cvalebadobaze, SeiZleba 200-

300 m siRrmes miaRwios. Hhaerisa da wylis temperaturaTa dReRamuri 

cvalebadoba  20 m siRrmemde vrceldeba. zedapiruli Relva talRis 

sigrZis mixedviT intensiurad 100-150 m siRrmemde gadadgildeba.  

 maSasadame, wylis zedapiruli fenis romeliRac moculobis siTburi 

balansi Semdegnairad gamoisaxeba: 

            AKTK QQQ
t

hc ±±=
∂
∂

+
τρ                 (4.21)  

sadac, KQ  _ siTbos radiaciuli nakadia (moculobiTi STanTqma); KTQ +  _ 

vertikaluri cvlisa da konveqciiT gamowveuli siTbos nakadebi wylis 

moculobis zeda da qveda sazRvrebSi, AQ  _ wylis moculobis gverdiT 

sazRvrebze adveqciuri siTbos nakadi.  

      siTburi balansi okeanis sxvadsxva siRrmeebSi erTnairi ar aris. igi 

gansxvavebulia msoflio okeanis regionebSic. swored amiT aixsneba  

okeanis siRrmeSi temperaturaTa velis rTuli suraTi. 

 Tu CavTvliT, rom msoflio okeanis siTburi mdgomareoba drois did 

intervalebSi ucvlelia da siTbos Siga nakadebi, agreTve yinulis 

warmoqmnasTan da dnobasTan dakavSirebuli siTbo TviTon kompensirdeba 

wliur da ufro didi drois ciklebSi, agreTve ugulvelyofT dedamiwis 

Siga siTbos, maSin okeanis siTburi balansi Semdegnairad  gamovsaxoT:  

                 ( ) LWPRIA ++=−1                 (4.22) 

      xSirad, okeanologiaSi wylis siRrmeSi temperaturaTa ganawilebas 

marilianobis ganawilebasTan erTad gansazRvraven. Aam maxasiaTeblebis 

cvalebadoba siRrmis mixedviT wylis simkvrivis vertikalur ganawilebas 

ganapirobebs.  
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      4.3. temperaturis ganawileba okeaneebis zedapirsa da sirRmeSi 

 

     wylis temperaturis ganawileba okeanis zedapirze ganedebis 

zonalobis kanons emorCileba (sur. 4.3), radgan mzis energiis raodenoba 

damokidebulia ganedze. temperaturis ganawileba rukebze izoTermebis 

(erTnair temperaturaTa SemaerTebeli xazebi) saSualebiTaa naCvenebi.  

      wylis maqsimaluri temperatura, msoflio okeanis zedapirze, 

ekvatorul zonaSi _ ekvatoridan ramdenadme CrdiloeTiT aRiniSneba. 

wylis maqsimaluri temperaturis wertilebis SemaerTebel xazs Termuli 

ekvatori ewodeba. mis maxloblad wylis saSualo wliuri temperatura 27-

28ºC-s Seadgens. es xazi zafxulSi CrdiloeT naxevarsferos CrdiloeTiT  

da zamTarSi – samxreTiT ramdenime gradusiT inacvlebs. Termuli 

ekvatoris zonidan wylis temperatura okeanis zedapirul fenaSi 

polusebis mimarTulebiT 1,0÷1,8ºC-iT mcirdeba. (cnobilia, rom zRvis wyali 

uaryofiT temperaturaze iyineba). napirebTan, yureebSi wylis temperaturam 

zafxulSi SeiZleba, 30-32ºC-s miaRwios.  

      temperaturis saerTo zonaluri ganawileba (iseve, rogorc wylis 

marilianobis ganawileba) dinebebiT, mdinareebiTa da yinulebiT irRveva.  

zomier ganedebSi dinebebs wylebi okeanis dasavleT napirebidan 

aRmosavleT napirebisken gadaaqvT. dabali ganedebidan SedarebiT maRal 

ganedebSi am dinebebs gamTbari wylebi CrdiloeT naxevarsferoSi, 

CrdiloeT-aRmosavleT mimarTulebiT da samxreT naxevarsferoSi _ 

samxreT-aRmosavleTi mimarTulebiT gadaaqvT. okeanis dasavleT napirebTan 

am wylebis Semxvedri mimarTulebiT maRali ganedebidan civi wylebi 

moemarTeba. amitom maRal ganedebTan siaxloves wylebis temperatura 

okeaneSi dasavleT napirebTan ufro dabalia, vidre aRmosavleT napirebTan.  

     mdinareebi, rogorc wesi, okeanis wylebis temperaturaze mniSvnelovan 

gavlenas ar axdenen. magram zogierT raionSi maT zRvebSi gazafxulze 

SedarebiT gamTbari, xolo SemodgomiT – SedarebiT grili wyali CaaqvT, 

vidre Tavad zRvaSia. amasTan, didi mniSvneloba aqvs mdinareebis dinebis 

mimarTulebas. magaliTad, cimbiris didi mdinareebi, romlebic samxreTidan 

CrdiloeTisken miedineba, SesamCnev damaTbobel gavlenas axdenen CrdiloeT 

yinulovani okeanis sanapiro raionebze.  
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sur. 4.1. msoflio okeanis zedapiris wylis temperatura (ºC)  agvistos TveSi  

 

yinulebis dnoba zRvis wyals agrilebs. amis gamo, arqtikul da 

antarqtikul raionebSi, yinulebis kideebTan wylis temperatura TiTqmis 

yovelTvis gayinvis wertils uaxlovdeba.  

      msoflio okeanis zedapirze wylis temperaturis sezonuri ryevebi 

wlis manZilze siTburi balansis cvlilebiT ganisazRvreba. yvelaze didi 

ryevebi zomier ganedebSi DSeiniSneba, xolo ekvatorisa da polusebis 

mimarTulebiT ryevebi mcirdeba.  

      okeanis gaSlil monakveTze wylis temperaturis sezonuri ryevebi 

moyvanilia cxrilSi  

                                                                  cxr. #4.1 

ganedi, grad. 0 10 20 30 40 50 60 

zafxulis temperaturaTa 
sxvaoba, ºC  

1.6 1.4 3.5 6.0 8.9 7.6 5,7 Crd. naxevarsfero 

zamTris temperaturaTa 
sxvaoba, ºC 

- 2.7 3.8 5.5 4.4 2.9 2,2 samxr. 
naxevarsfero 

 

      wylis maqsimaluri temperatura CrdiloeT naxevarsferoSi, rogorc 

wesi, agvistoSi aRniSneba, xolo minimaluri – TebervalSi, e.i. erTi Tvis 

dagvianebiT haeris temperaturasTan SedarebiT. SeiniSneba wylis siTburi 

inercia, rac mis maRal Tbotevadobas ukavSirdeba. wyalmcire zRvebSi 
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haerisa da wylis temperaturis maqsimumebi da minimumebi erTmaneTs emTxveva 

(mag., azovis zRvaSi). sezonuri ryevebi mxolod wylis zeda fenebSi 

vrceldeba da TandaTanobiT milevadia zedapiridan ramdenime aTeuli 

metris siRrmemde, Tumca zogierT raionSi 300-400 m siRrmezec ki 

vrceldeba.  

     zRvebSi temperaturis sezonuri ryevebi gacilebiT mniSvnelovania da 

okeanisgan daSorebis proporciulad izrdeba. ase magaliTad, xmelTaSua 

zRvaSi zafxulisa da zamTris temperaturaTa sxvaoba 12-13ºC -ia, Sav zRvaSi 

– 18-20ºC, xolo azovis zRvaSi 25-28ºC -s Seadgens.  

temperaturis dReRamuri cvlilebebi, romlebic siTburi balansis 

mdgenelebis dReRamuri ryevebiTaa gamowveuli, mxolod wylis zeda fenaSi 

aRiniSneba da iSviaTad aRemateba 1-2ºC tropikebSi, xolo polarul 

raionebSi kidev ufro mcirea.  

      msoflio okeanis zedapirul fenaSi wylis saSualo wliuri 

temperatura daaxloebiT 30ºC-ia, xolo minimaluri temperatura minus 2ºC 

(yinulebSi).  

     sanapiro raionebSi, okeanis wylis zedapiris temperaturaze, 

mniSvnelovan gavlenas axdens miqceva-moqcevis (mimoqceva) movlenebi. 

zafxulis periodSi, sanapirodan mqrolavi qarebis zemoqmedebiT, zRvaSi 

SeiZleba wylis zeda gamTbari fenis gadaadgileba moxdes. maT adgils 

qvemodan wamosuli wylis naklebad Tbili fenebi ikavebs  da amiT wylis 

temperaturis dawevis efeqti iqmneba. temperaturis aseTi dawevebi sakmaod 

mkveTria da wylis temperaturas ramdenime saaTis ganmavlobaSi 10ºC-mdec ki 

amcirebs.  

     siRrmuli wylebis zRvis zedapirze “amodineba” msoflio okeaneSi    

sakmaod gavrcelebuli movlenaa da mas afvelings (ing.–upwelling) uwodeben. 

afvelingis raionebSi wylis zedapirze dabali temparturis ubnebi – 

uaryofiTi temperaturuli anomaliebi warmoiqmneba. am dros wylis 

temperatura ufro dabalia, ramdenime gradusiTac ki mocemul ganedze 

wylis saSualo temperaturasTan SedarebiT. anomaliebi aseve, 

dakavSirebulia SedarebiT civi wylebis gavrcelebis raionebTanac (ufro 

maRali ganedebidan dabali ganedebisken). afvelingis raionebi 

kontinentebis dasavleT napirebTanaa: peru-Ciles sanapiro samxreT 

amerikasTan, kaliforniis napiri  CrdiloeT amerikasTan, bengalis yuris 
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sanapiro samxreT-dasavleT aziasTan, dasavleT afrikis sanapiroebTan _  

kanaris kunZulebTan. afvelingi ara mxolod okeaneebSi, aramed tbebSic 

SeiniSneba, magaliTad, kaspiis zRvis Sua nawilis aRmosavleT sanapirosTan.  

     arsebobs dadebiTi anomaliebic. aseT raionebSi wylis temperatura 

mocemuli ganedisTvis damaxasiaTebel saSualo temperaturaze maRalia. 

dadebiTi anomaliebi Tbili wylebis dinebebis gavrcelebas ukavSirdeba, 

SedarebiT dabali ganedebidan maRali ganedebisken. SedarebiT 

mniSvnelovani anomaliebia, magaliTad, atlantis okeaneSi golfstrimis 

dinebis raionSi, wynar okeaneSi kurosios dinebis raionSi da sxv. 

anomaliebs fardobiTi da ara absoluturi mniSvnelobebi gaaCniaT. ase 

magaliTad, Tbili anomaliis temperatura Spicbergenis arqipelagTan 

(daaxl. CrdiloeT ganedis 80º) 3ºC-ia, xolo civi anomaliis temperatura 

perus napirebTan (daaxl. samxreT ganedis 5º) 22-24ºC. wynar okeaneSi 

zedapirze wylis saSualo wliuri temperatura 19,4ºC-ia, indoeTis okeaneSi 

– 17,3 ºC, atlantis okeaneSi – 16,5 ºC, xolo CrdiloeT yinulovan okeaneSi – 

minus 0,8ºC. msoflio okeanis zedapiris wylis saSualo wliuri 

temperatura 17,5º-s Seadgens, rac sami gradusiT aRemateba planetaze haeris 

saSualo temperaturas (14,5ºC). aRniSnuli cxadyofs, rom msoflio okeane, 

romelic mzis energiis akumulators warmoadgens, aTbobs atmosferos.  

     wylis temperatura okeanis wylebis siRrmeSi siRrmis zrdasTan erTad 

klebulobs (cxr. 4.2), temperaturis cvlilebis yvelaze aqtiuri procesebi 

okeanis zedapirze SeiniSneba, sadac didia mzis radiacia. wylis siRrmeSi 

mzis radiacia dinebasTan erTad – adveqciiT gadaadgileba. radgan, wylis 

saSualo marilianobis pirobebSi, okeanis wylis simkvrive momatebuli 

temperaturisas klebulobs, wylis gaTboba ar iwvevs vertikalur 

konvenqcias. amitom msoflio okeanis siRrmuli wylebis temperatura 

gacilebiT dabalia, vidre zedapiruli wylebisa. gamonakliss warmoadgens 

okeanis polaruli ubnebi da raionebi, sadac siRrmuli wylebis modineba 

“gverdidanac” xdeba.  

     amgvarad, okeanis wylebis siRrmeSi realuri temperaturis sxvadasxva 

tipebi gamoiyofa. temperaturaTa ganawilebis suraTi kargad Cans cxrilSi 

4.2.  

     temperaturaTa sezonuri ryevebi vrceldeba mxolod SedarebiT Txel 

zedapirul fenaSi (Cveulebriv, ara umetes 200-400 m). am siRrmis qvemoT 
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SedarebiT civi wylebia, romelTa temperatura minus 1 – plus 1-2ºC-ia. 

SedarebiT maRali temperaturis mqone zeda fenasa da siRrmuli civi 

wylis fenas Soris ganTavsebulia temperaturis “naxtomis fena”, sadac 

yvelaze meti vertikaluri gradientebi aRiniSneba. “naxtomis fenebi” 

upiratesad zafxulSi zedapiruli fenis sezonuri gaTbobis Sedegad 

warmoiqmneba. Tumca temperaturaTa ryevebis saukunovani svlis 

ganmavlobaSi SedarebiT Tbili wylis zeda fena (17ºC-ze maRali 

temperaturis) Camoyalibda, xolo mis qveS SedarebiT civi wylis fena (7ºC-

ze dabali temperaturiT) warmoiqmna. temperaturis yvelaze didi 

gradientebis fenas “mTavari Termoklini” ewodeba.  

 

cxrili 4.2. wylis temperaturis saSualo mniSvnelobebi (ºC) klimaturi 
tipebis mixedviT  
 

klimaturi tipi siRrme, m 

 0 100 200 500 1000 3000 5000 

ekvatorul-tropikuli 26.65 19.52 12.99 8.14 4.93 2.00 1.56 

tropikuli 26.06 23.48 18.06 8.82 4.62 1.87 1.51 

subtropikuli 20.32 17.15 14.87 9.99 4.93 1.99 1.55 

subpolaruli 8.22 5.76 4.83 3.56 2.77 1.40 0.86 

polaruli 1.69 0.55 1.29 1.83 1.55 0.44 0.57 
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          Tavi 5. okeanis wylebis simkvrive  

 

            5.1. zRvis wylis simkvrivis ganmsazRvreli faqtorebi 

 

     zRvis wylis simkvrive, zRvis wylis marilianobis gamo, mtknari wylis 

simkvrives – 1000 kg/m3 -s anu 1 gr/sm3 –s aRemateba. wylis simkvrive aseve, 

damokidebulia temperaturasa da wnevaze, anu wylis siRrmeze. formalurad 

es damokidebuleba SeiZleba gamovsaxoT formuliT: ).,,( pTSf=ρ wylis 

temperaturis mateba (temperaturis pirobebSi, romelic aRemateba 

maqsimaluri simkvrivis temperaturas) wylis simkvrivis Semcirebas iwvevs. 

wnevis zemoqmedebiT siRrmis matebasTan erTad zRvis wylis simkvrive 

izrdeba, Tumca Zalzed sustad wylis kumSvadobis Zalian dabali 

koeficientis gamo. monacemebi zRvis wylis simkvrivis kavSiris Sesaxeb 

temperaturasTan, marilianobasa da wnevasTan moyvanilia “okeanografiul 

cxrilebSi”.  

     marilianobis 0,01‰ sizustiT gansazRvrisa da temperaturis 0.01ºC 

sizustiT gazomvis pirobebSi wylis simkvrivis gansazRvra xerxdeba 

erTeulis erTi meaTasedi nawilis sizustiT, mexuTe (SI sistemaSi - meore) 

meaTed niSnamde. amasTan, pirveli ori niSani ucvlelia mTeli msoflio 

okeanisTvis. 

     praqtikuli gamoTvlebiT eqvsniSna sidideebze operaciebis warmoeba, 

romelTa mxolod bolo niSnebi icvleba (mag., 1026 kg/m3 SI sistemaSi), 

mouxerxebelia. Aamitom, okeanologiaSi gaangariSebis gamartivebis mizniT 

Semotanilia pirobiTi simkvrivis cneba, romelsac iReben namdvili 

sidididan formuliT:  

1000−= ρδT     an  310)0.1( ⋅−= ρδT               (5.1) 

      amgvarad, praqtikulad sargebloben cifrebiT, romlebic Seicavs 

sidideebis mxolod bolo niSnebs, e.i. magaliTad, ara 1026,34 an 1,02634, 

aramed 26,34. miRebulia pirobiTi simkvrivis Caweris sxvadasxva formebi, 

rac gadasaWrel amocanazea damokidebuli. Tu ganixileba wylis simkvrive 

okeanis siRrmis mocemul wertilSi, e.i. wnevis gaTvaliswinebiT, pirobiT 

simkvrives weren indeqsebiT: STppTS σ:,, . Tu okeanis wylis wneva 

mxedvelobaSi ar miiReba, pirobiTi simkvrive Caiwereba indeqsebiT: STσ  an 
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ubralod, Tσ . es imas niSnavs, rom pirobiTi simkvrive mocemul SemTxvevaSi 

mxolod wylis marilianobasa da temperaturazea damokidebuli. pirobiTi 

simkvrivis mniSvnelobebi aseve mocemulia “okeanografiul cxrilebSi”.  

     garda pirobiTi simkvrivisa, simkvrivis dasaxasiaTeblad gamoiyeneba 

xvedriTi moculoba – sidide, romelic simkvrivis ukuproporciulia, e.i. 

./1 ρα =  

     xvedriTi moculoba erTze naklebia, Tu simkvrive mocemulia gr/sm3 

erTeuliT (mag., 0,97625) da 1000-ze naklebia, Tu simkvrive mocemulia kg/m3 

erTeuliT (mag., 976,25). pirobiTi xvedriTi moculobis Caweris formac igive 

sqemiT xdeba, rogorc simkvrivis SemTxvevaSi: 310)9,0( ⋅== αυ t ; magaliTad 

76,25.  

 

                          5.2. simkvrivis ganawileba  

       wylis simkvrivis ganawileba okeanis zedapirze damokidebulia 

wylis temperaturasa da marilianobaze. 

       simkvrivis ganawilebis zogadi kanonzomierebebia: wylis simkvrive 

ekvatoridan polusebis mimarTulebiT (ganedis 50-60º-amde) izrdeba. Ees 

ganpirobebulia im faqtiT, rom wylis simkvrives SedarebiT maRali 

temperaturis pirobebSi swored maRali temperatura ganapirobebs da 

amitom simkvrivis ganawileba ekvatoridan polusebisken wylis 

temperaturis ganawilebis sinqronulad icvleba. pirobiTi simkvrive, 

romelic ekvatoris siaxloves 11-23kg/m3 –s udris, CrdiloeT da samxreT 

ganedis 50-60º-ze 26-27 kg/m3-mde izrdeba. simkvrive ramdenadme mcirdeba 

CrdiloeTis SedarebiT maRal ganedebSi marilianobis Semcirebis gamo.  

       simkvrivis ganawilebis zogadi kanonzomierebebi msoflio okeaneSi 

wylebis gadaadgilebis globalur sistemas ukavSirdeba. maRal ganedebSi 

wylebis gaciebis Sedegad viTardeba vertikaluri cirkulacia (konveqcia), 

rac  civi wylebis “daZirvas” da siRrmul fenebSi ekvatorisken maT 

gadaadgilebas iwvevs. okeanis zedapirze wylebis moZraoba mimarTulia 

ekvatoridan maRali ganedebisken.  

       siRrmesTan erTad wylis simkvrive okeaneebSi izrdeba (pirdapiri 

stratifikacia) da swored aRniSnuli ganapirobebs wylebis vertikalur 

wonasworobas. pirdapiri stratifikaciis darRvevis Sedegad viTardeba 

konveqcia da fenebis Sereva. simkvrivis ukustratifikacia  sakmaod 
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xanmokle movlenaa. aseve, SeiniSneba fenebis sruli erTgvarovneba - 

neitraluri wonasworoba.  

       ekvatorul zonaSi Tσ sididis yvelaze mkveTri zrda siRrmesTan 

erTad aRiniSneba zeda gamtknarebuli da yvelaze gamTbari fenis qveda 

sazRvarze _ 100-200 m siRrmemde. zomier ganedebSi simkvrivis ganawileba 

siRrmesTan erTad SedarebiT Tanabaria, xolo maRal ganedebSi kvlav 

gvxvdeba simkvrivis mkveTrad matebis fena siRrmesTan erTad – naxtomis 

fena, rac zedapiruli gamtknarebuli fenis arsebobiT aris gamowveuli.   

 

 

                5.3. vertikaluri mdgradoba da wylebis Sereva  

      simkvrivis ganawileba vertikalis mixedviT, Zalian mniSvnelovani 

erTeuliT, E -Ti xasiaTdeba, romelic TiTqmis utoldeba dzd /ρ -s _ 

simkvrivis vertikalur gradients. am sididis fizikuri arsia, rom 

Sefasdes, Tu ra SeiZleba mouvides wylis nawilaks, Tu misi gadatana 

wylis erTi horizontidan meoreze moxdeba. konkretuli temperaturis, 

marilianobisa da simkvrivis mqone nawilaki aRmoCndeba garemoSi, romlis 

igive maxasiaTeblebi (temperatura, marilanoba da simkvrive) 

gansxvavebulia. Tu nawilaki, romelic zemodan iqna Camotanili, naklebi 

simkvrivis aRmoCndeba, vidre wylis garemo, romelSic igi moxvda, igi 

daiwyebs swrafvas, raTa daubrundes pirvandel horizonts; Tu misi 

simkvrive metia, igi gaagrZelebs moZraobas igive mimarTulebiT, xolo Tu 

misi simkvrive emTxveva axali garemos simkvrives, igi darCeba mocemul 

horizontSi. sxva sityvebiT rom vTqvaT, wonasworobis es sami modeli – 

mdgradi, aramdgradi da ganurCeveli ganixileba. sidide ρΔ warmoadgens 

sxvaobas meore horizontis faqtiur simkvrivesa ( )2ρ  da im simkvrives 

Soris, romelsac iZens meore fenaSi moxvedrili pirveli fenis nawilaki 

( )1
1ρ . es simkvrive ar udris 1ρ -s, radgan igi Seicvala wnevis, kumSvisa da, 

Sesabamisad, temperaturis adiabaturi cvlilebis )( ξd  Sedegad. heselbergma 

da sverdrupma SemogvTavazes vertikaluri mdgradobis kriteriumebi:  

ξ
ξρρ

d
d

Tdz
dE ⋅

∂
∂

−=                            (5.2) 

sadac )( ξd  temperaturis adiabaturi cvlilebaa. 
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     radgan simkvrive damokidebulia temperaturazec da marilianobazec, 

im rolis dasadgenad, romelsac TiToeuli faqtori TamaSobs wylebis 

mdgradobis uzrunvelyofis saqmeSi, formula 5.2 SeiZleba, Semdegi saxiT 

Caiweros: ST EEE += , sadac marjvena mxares mocemulia mdgradobis 

mniSvnelobebi, romlebic temperaturiTa da marilianobiT ganisazRvreba.  

simkvrivis cvlileba vertikalis mixedviT (maTi gradientebi) Zalzed 

mcirea. amitom mdgradobis sididec Zalian mcirea da igi erTeulis 

memilionedi nawilebiT gamoisaxeba. Aamitom, rogorc wesi, bevrad ufro 

didi sididiT sargebloben: 810⋅E . amasTan, realuri ricxvebi zeda fenebSi 

aTaseulebiT, siRrmeSi – aseulebiTa da aTeulebiT, xolo okeanuri 

RarebSi erTeulebiTac ki gamoixateba.  

      okeaneSi gabatonebulia mdgradi wonasworoba )0( >E ; Rarebis zeda 

erTgvarovan fenaSi da qveda fenebSi aRiniSneba ganurCeveli )0( =E da 

zogjer aramdgradi wonasworobac )0( <E ki.  

      mdgradobis maxasiaTeblebi Zalian mniSvnelovan informacias iZleva, 

magram maTi gaTvla Zalzed Sromatevadi procesia. mdgradobis 

miaxloebiTi Sefasebis mizniT SeiZleba, visargebloT vertikalis gaswvriv 

simkvrivis gradientiT ( dzd /ρ ). zeda aTasmetriani fenis farglebSi 

adiabaturi Sesworeba umniSvneloa da gamoTvlebis gamartivebis mizniT igi 

SeiZleba ugulebelvyoT.  

      Sereva an cvla (masis cvla, Tbocvla da a.S.) bunebriv wylebSi 

yovelTvis dakavSirebulia turbulentobasTan da laminarul moZraobas 

Zalzed iSviaTad aqvs adgili. okeaneSi wylis turbulenturi Serevis ori 

saxe arsebobs da mis  gamomwvev Zalebs ukavSirdeba: friqciuli, romelsac 

xaxunis Zala da simkvriveebis Sereva, romelsac simkvrivis cvlileba 

iwvevs.  

      friqciul Serevas adgili aqvs moZrav wyalSi:  dinebis, moqcevis, 

Relvis pirobebSi moZravi wylis calkeul moculobebSi siCqareTa 

sxvaobis Sedegad. Serevis mocemuli saxe iwvevs mxolod sxvadasxva 

maxasiaTeblebis gadanawilebas siTbos, marilebisa da sxv. saerTo 

raodenobis Seucvlelad. ganasxvaveben gansakuTrebuli intensivobis 

friqciuli Serevis or saxesxvaobas: pirveli – okeanis zedapirul fenaSi – 

talRuri (an qariseburi) Sereva. igi TiTqmis wylis erTgvarovani zeda 

fenis warmoqmnas iwvevs, romlis qveda sazRvarze naxtomis fenaa.  meore – 
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intensiuri moqceviTi dinebebis raionebSi – moqceviTi Serevaa, romelic 

didi sisqis wylis fenebs moicavs da romlebSic aseve, SeimCneva 

maxasiaTeblebis ganawilebis didi erTgvarovneba.  

       simkvriveebis Serevas (konveqcias) adgili aqvs simkvrivis uku-

stratifikaciis SemTxvevaSi, romelic an zeda wylis fenebis simkvrivis 

gazrdis an wylis qveda fenebis Semcirebis SemTxvevaSi warmoiqmneba. am 

SemTxvevebSi aucileblad unda Seicvalos an siTbos, an marilis an orives 

Semcveloba im fenaSi, romlis simkvrivec icvleba. aseT cvlilebas adgili 

aqvs zedapirul fenaSi gaciebis dros (Tu wyali momlaSoa, maSin mxolod 

iseT temperaturaze, romelic aRemateba maqsimaluri simkvrivis 

temperaturas), aorTqlebisa da gayinvis dros (radgan am SemTxvevebSi 

wyali mlaSdeba). yvelaze intensiurad simkvriveebis Sereva Semodgoma-

zamTris acivebis dros xdeba, rodesac zamTris vertikaluri cirkulaciis 

procesi mimdinareobs.  

      okeaneebis tropikul raionebSi zeda fenis simkvrive, intensiuri 

aorTqlebis pirobebSi, marilianobis zrdis Sedegad izrdeba. okeanis 

fskeris zogierT ubanze SesaZlebelia adgili hqondes fskeruli wylebis 

gaTbobas, romelsac dedamiwis Sinagani siTbo an radiaqtiuli procesebi 

iwvevs. aseT SemTxvevaSi fskeruli wyali SeiZleba amotivtivdes da am gziT 

okeanis yvelaze qvemoT mdebare fenebSi okeanologiuri maxasiaTeblebi 

gaaTanabros.  

       fenebis sisqe, romlebSic Sereva mimdinareobs, SeiZleba did 

diapazonSi meryeobdes: talRuri (qariseburi) moZraoba zRvaSi 10-15 m, 

xolo okeaneSi 30-50 m-mde fenebis Serevas axdens; moqceviTi moZraobis 

Sedegad erTmaneTs aTobiTa da asobiT metris sisqis fenebi ereva. zamTris 

vertikaluri cirkulacia aTobiT metrs moicavs, magram erTgvarovan 

wylebSi (mcire mdgradobis) igi aTasobiT metrsac aRwevs (magaliTad, 

grenlandiisa da xmelTaSua zRvebSi). Sebrunebuli (qvemodan zemoT) 

simkvriveebis Sereva naklebad aris Seswavlili, magram SeiZleba 

vivaraudoT, rom okeanur RarebSi Serevis mocemuli saxe aTasobiT metris 

sisqis fenebze vrceldeba.  

      Serevis procesebis intensivobis Sefaseba turbulenturi cvlis 

koeficientiT xdeba. turbulenturi cvlis koeficientebis mniSvnelobebi 
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mniSvnelovnad aRemateba molekuluri cvlis koeficientebs da sakmaod 

gansxvavebulia, radgan uamrav sxvadasxva pirobazea damokidebuli.  

      simkvrives ukavSirdeba misi cvlilebis zogierTi mniSvnelovani 

Tavisebureba da, upirveles yovlisa, gamkvrivebis movlena Serevis dros. 

aseTi gamkvriveba mtknar wyalsac ki axasiaTebs. realurad, Tu erTmaneTs 

SevurevT mtknari wylis or Tanabar masas, romelTagan erTi masis 

temperaturaa 0ºC - ia, xolo meoris - 8ºC, romelTa simkvrivec erTnairia da 

Seadgens 999,87 kg/m3 -s,   miviRebT narevs, romlis temperaturac iqneba 4ºC, 

xolo simkvrive  _ 1000 kg/m3, anu narevis simkvrive ufro didia, vidre misi 

Semadgeneli nawilebis simkvriveebi calke aRebuli. zRvis wyalSi Serevis 

analogiuri efeqti kidev ufro Zlierdeba. wylis mocemuli Tviseba 

aZlierebs Serevis process sxvadasxva saxis wylebis urTierTSexebisas, 

rogoricaa magaliTad, kurosios Tbili da mariliani dinebis wylebisa da 

oiasios civi mtknari wylebis Sereva. 
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                      Tavi. 6   zRvisa da okeanis yinulebi  

 

     msoflio okeanis zedapirze, mis did nawilSi, klimaturi pirobebis 

gamo arsebobs yinulebi. maTi arsebobis xangrZlivoba gasxvavebulia 

okeanis sxvadasxva raionSi da wlis ganmavlobaSi ramdenime kviridan 

(zomier ganedebSi) praqtikulad samudamo arsebobamde (polarul ganedebSi) 

meryeobs. yinulis safaris farTobi maqsimaluria zamTris bolos. 

arqtikaSi yinuliT moculi farTobi TiTqmis 11 mln km2 (aprilSi) moicavs, 

antarqtikaSi ki _  TiTqmis 20 mln km2 (seqtemberSi). garda amisa, met-

naklebi xarisxiTa da met-naklebi droiT – kvireebis, Tveebis ganmavlobaSi 

yinuliT ifareba mravali zRva (grenlandiis, bafinis da sxv.) da okeanis 

ubnebi (niufaundlendis naxevarkunZulis raioni da sxv.). CrdiloeT 

yinulovani okeanis sanapiroze, polaruli wris sazRvrebs gadaRma 

mdebareobs erT-erTi udidesi porti murmanski, romelic mTeli wlis 

ganmavlobaSi ar iyineba.  

      warmoSobis mixedviT zRvaSi arsebuli yinulebi iyofa sam tipad: 

sakuTriv zRvis, romlebic zRvis wylis gayinvis Sedegad warmoiqmneba; 

mdinaris, romlebic zRvaSi mdinaris dinebiT xvdeba da aisbergebi, anu 

yinulis mTebi - myinvarebis zRvaSi moxvedrili namsxvrevebi.  

 

 

                         6.1. yinulis warmoqmna zRvaSi  

     wylis temperaturis gayinvis wertilamde dacemis Semdeg wyali 

Txevadi mdgomareobidan (fazidan) myar mdgomareobaSi (fazaSi) gadadis, anu 

yinulad gadaiqceva. Tumca, amisTvis saWiroa wylis Tundac, mciredi 

gadacieba, wyalSi kristalizaciis centris arseboba da yinulis 

warmoqmnisas gamoyofili siTbos xarjva (gavixsenoT, rom erTi kilogrami 

yinulis warmoqmnisas gamoiyofa 333 kj siTbo, romelic ixarjeba wylis 

gaTbobaze).  

     bunebaSi, mdgradi agrilebis pirobebSi, samive piroba iqmneba. yinuli 

warmoiqmneba calkeuli kristalebis saxiT, romlebic pirvel rigSi 

sigrZeSi izrdeba da yinulis nemsebs qmnis. imis gamo, rom zRvis wyalSi 

gayinvis wertili Zevs maqsimaluri simkvrivis wertils zemoT, aseT wyalSi 

konveqcias (vertikalur cirkulacias) adgili aqvs gayinvis dawyebamde. 
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Sesabamisad, mocemuli temperatura aqvs mTels fenas da yinulis 

kristalebi SeiZleba, warmoiSvas ara mxolod zedapirze, aramed fenis 

nebismier wertilSi, romelSic mimdinareobs cirkulaciis procesi, anu 

SeiZleba, warmoiSvas wyalSiga yinuli. Tumca, aseTi yinuli nemsiseburi ar 

iqneba. wylis turbulenturi mdgomareobis Sedegad kristalebi erTmaneTs 

ejaxeba, imsxvreva, erTmaneTs eyineba da Sedegad Rrublovani yinuli 

Cndeba. TavTxel adgilebSi wyalSiga yinuli SeiZleba, fskerze arsebul 

qvebs, sagnebs mieyinos. am SemTxvevaSi warmoiqmneba fskeruli yinuli. 

yinulis warmoqmnis xangrZlivi procesis pirobebSi igi iseT moculobebs 

aRwevs, rom wydeba fskers, arqimedes Zalis zemoqmedebiT (yinuli wyalze 

msubuqia) amocurdeba wylis zedapirze da zedapiris yinuls mieyineba.  

      zedapirze yinulis safaris ganviTareba yinulis nemsebis warmoqmnis 

Semdegac grZeldeba, izrdeba nemsebis raodenoba da bolos, wylis mTel 

zedapirs faraven. isini erTmaneTs mieyineba da laqebismagvar afskebs 

warmoqmnian. am yinuls yinulis Zgifi ewodeba.  

      yinulis Semdgomi ganviTareba damokidebulia amindze: Stilis dros 

warmoiqmneba erTiani naxevradgamWvirvale elastiuri safari – nilasi. Tu 

wylis zedapiri Zlier aris  gamtknarebuli, yinuli SeiZleba warmoiqmnas 

Cveulebrivi gubis zedapirzec Txeli, gamWvirvale minis magvari qerqis 

saxiT da mas SuSa anu yinulis qerqi hqvia. mciredi Relvis dros, romelic 

aferxebs yinulis erTiani zedapiris warmoqmnas, Cndeba calkeuli, arc Tu 

didi zomis (30-50 sm) yinulis beltebi, romlebic TiTqmis swori mrgvali 

formisaa. yinulis am saxes blinuri yinuli ewodeba. Tu yinulis 

warmoqmnas adgili aqvs Zlieri Relvis pirobebSi, Zgifis fena wyalSiga 

yinulTan erTad izrdeba, magram ar xdeba misi monoliTad gayinva da 

yinulis fafismagvar masas warmoqmnis, romelsac ToSs uwodeben. 

      arsebobs yinulis erTi sawyisi forma – TovlWyapi, romelic 

warmoiqmneba Tovlis dacemisas wylis zedapirze. radgan zRvis wylis 

gayinvis temperatura nulze dabalia, Tovli masze ki ar dneba, aramed 

dasvelebis Semdeg TandaTan namdvil yinulad iqceva.  

     yinulis sawyisi formebis Semdgomi ganviTareba iwvevs axalgazrda 

yinulis warmoSobas. es aris xorxoSina, Ria nacrisferi, SedarebiT swori, 

10-30 sm sisqis yinulis didi farTobebi. aseTi yinuli, xangrZlivi gaciebis  

(yinulis warmoqmnis siTbos atmosferoSi gacemis) pirobebSi zrdis sisqes 
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mis qveda sazRvarze axali yinulis warmoqmnis Sedegad. yinulis 

gasqelebasTan erTad yinulis zrdis siCqare mcirdeba yinulis mcire 

Tbogamtarobis gamo (2,7 vt/(m·ºC)).  

       yinulis safari zRvis “sabnis” rols asrulebs, romelic Zlier 

amcirebs atmosferoSi Tbogacemas. yinulis sisqis zrdis siCqare SeiZleba, 

gamovTvaloT n. zubovis empiriuli formuliT, romelic man arqtikaSi 

dakvirvebebis Sedegad miiRo:  

0)(850 =−−+ ∑ Thh y
2
y                   (6.1) 

sadac yh aris yinulis sisqe sm-Si, xolo )( T−Σ - yinvis gradus-dReebis 

raodenobaa anu haeris saSualo uaryofiTi dReRamuri temperaturaTa jami 

gaangariSebis periodSi. formula gviCvenebs, rom maqsimaluri sisqe, 

romelzec SeiZleba gaiyinos yinuli erTi zamTris ganmavlobaSi 

arqtikuli zRvebis pirobebSi, 2 metrs Seadgens. gamocdileba gviCvenebs, 

rom formulis gamoyeneba SesaZlebelia msoflio okeanis mraval raionSi.  

 CrdiloeT yinulovan okeaneSi  Ria sivrceSi yinulis sisqe 3-5 

metria. Sesabamisad, yinulis aseTi safari warmoiqmna ara erTi zamTris, 

aramed ramdenime zamTris ganmavloabSi. Mmas mravalwliani yinuli ewodeba. 

mravalwlian yinuls, romelic faravs CrdiloeT yinulovani okeanis Ria 

sivrceebs, arqtikuli paki an ubralod paki hqvia, radgan antarqtikaSi 

aseTi yinulebi ar aris.  

     yinuli SeiZleba gasqeldes ara mxolod Tbogacemisa da yinulis 

axali masebis warmoqmnis xarjze, aramed Caxorgvis, anu yinulis beltebis 

namsxvrevebis daxorvebis warmoqmnis xarjzec borcvebis an kvlebis saxiT, 

romelTac torosebi (xorgebi) ewodeba. zogjer 30-40 m sisqis yinulis 

nagebobebic warmoiqmneba. 

 

                 6.2. zRvis yinulis fizikuri Tvisebebi  

     zRvis yinulis ZiriTadi Tavisebureba misi marilianobaa, rac 

gulisxmobs wylis marilianobas yinulis dnobisas. misi sidide 

pirdapirproporciulad aris damokidebuli wylis marilianobaze, 

romlisganac moxda yinulis gamokristaleba da misi zrdis siCqareze. 

yinulis marilianoba saSualod wylis marilianobis 10%-ia. droTa 

ganmavlobaSi misi marilianoba mcirdeba da mravalwliani yinuli TiTqmis 

gamtknarebulia.  
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      dakristalebuli yinuli yovelTvis mtknaria. marilianoba CarTulia 

Txevadi wylis (marilwyali) ujredebis CanarTebSi, romlebic kristalebs 

Soris aris ganlagebuli. ujredebis raodenoba Cveulebriv, didi ar aris – 

aTeulobiT grami yinulis yovel kilogramze. marilwylis marilianoba 

maTSi SeiZleba bevrad aWarbebdes zRvis wylis marilianobas da 

damokidebulia marilwylisa temperaturaze da e.i. yinulis 

temperaturazec. ase magaliTad, -2ºC temperaturaze marilianoba 37‰ –es 

tolia, -10ºC temperaturaze 144‰, xolo -20ºC temperaturaze ki 237‰-s 

udris. aseTi temperaturebi zustad Seesabameba gayinvis wertilebs 

aRniSnul marilianobaze. es sidideebis mkacrad urTierTdakavSirebuli 

wyvilebia. temperaturis cvlilebisas icvleba marilianobac: temperaturis 

dawevisas  marilianoba ujredSi izrdeba marilwyalSi wylis gayinvis 

Sedegad, xolo temperaturis matebisas marilianoba mcirdeba ujredis 

garsidan yinulis gamodnobiT. temperaturisa da marilwylis marilianobis 

aseTi cvlilebebi ar axdens gavlenas yinulis saSualo marilianobaze. 

ujredebis raodenoba marilwyalSi ar aris didi, magram maTi arseboba 

Zlier gavlenas axdens yinulis mraval fizikur Tvisebaze – siTburze, 

meqanikurze da sxv.  

      marilwylis Semcveli ujredebis raodenobazea damokidebuli 

yinulis Tbotevadoba. sufTa yinulis Tbotevadoba orjer naklebia, vidre 

wylis, xolo zRvis yinulis Tbotevadobis damokidebuleba mis saSualo 

marilianobasa da temperaturaze Zalian rTulia. dabal temperaturaze 

zRvis yinulis Tbotevadoba 2,2 kj/(kg·ºC)-s uaxlovdeba, xolo gayinvis 

temperaturasTan maxlobel temperaturaze mkveTrad izrdeba: -2ºC 

temperaturisa da 4‰ marilianobis pirobebSi Tbotevadoba 19,4-s Seadgens, 

xolo 10‰ marilianobis pirobebSi 44,5 kj/(kg·ºC) tolia. Tbotevadobis aseTi 

maRali mniSvnelobebi sakmaod mniSvnelovania siTburi balansis 

gaangariSebis dros.  

     sufTa yinulis simkvrive naklebia wylis simkvriveze da daaxloebiT 

900 kg/m3-s Seadgens. zRvis yinulis simkvrive, masSi marilwylis arsebobis 

gamo, ramdenadme aRemateba mtknari yinulis simkvrives. yinulis simkvriveze 

aseve, gavlenas axdens yinulSi haeris buStebis, mineraluri nawilakebis 

Semcveloba da  yinulis sisqeSi temperaturaTa sxvaobebi. amitom yinulis 

simkvrive mis sxvadasxva nawilSi gansxvavebulia. magram yinulis saSualo 
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simkvrivis gansazRvra martivia arqimedes kanonis gamoyenebiT: Tu yinulis 

belts cilindris an prizmis formiT warmovidgenT, misi saSuali simkvrive 

yρ  ganisazRvreba formuliT:  

wy

y

y ρρ
h
z

=             (6.2) 

sadac yh  yinulis beltis sisqea,  z – misi jdoma, xolo wyρ wylis simkvrive. 

es formula yinulis beltis jdomisa da  wylis zedapiridan beltis 

simaRles Soris damokidebulebis gaangariSebis saSualebas iZleva. 

yinulisa da wylis saSualo simkvrivis (Sesabamisad, 900 da 1030 kg/m3) 

pirobebSi mocemuli fardoba 7,0 -is tolia. 

      zRvis yinulis meqanikuri Tvisebebi didad aris damokidebuli mis 

struqturasa da temperaturaze. ase magaliTad, misi simtkice mineralebis 

skalis mixedviT 0ºC temperaturaze 1,5 bals (yinuli moTavsebulia talksa 

da qvamarils Soris) Seadgens, xolo 40ºC temperaturaze – daaxloebiT 4 

bals (mlxobi Spatis msgavsad).  

 

                        6.3. yinulebis moZraoba  

     zRvis TiTqmis yvela yinuli mudmiv moZraobaSia da maT mcurav 

yinulebs uwodeben. yinulebis mxolod umniSvnelo nawilia umoZrao. 

sanapiro zolTan axlomdebare yinulebi napirs eyinebian, da amitom, maT 

sanapiros narCils an ubralod narCils uwodeben. rogorc wesi, narCilis 

sigane didi ar aris da sobiT metrs, kilometrs Seadgens, magram zogierT 

ubanze misi sigane asobiT kilometrsac aRwevs, magaliTad laptevebis 

zRvaSi.  

     yinulis moZraoba gamowveulia ori mizeziT: dinebebiTa da qariT. 

rogorc wesi, orive mizezi erTdroulad moqmedebs da yinulebis moZraobis 

rTul sistemas qmnis. yinulebis moZraobaze gacilebiT mkveTr gavlenas 

axdens moqcevis dinebebi. moqcevis dinebebi, romlebic icvleba da dRe-

RameSi orjer meordeba, iwveven yinulis SekumSvasa da gauxSoebas aseve, 

orjer dRe-Ramis ganmavlobaSi. dinebebi did rols asrulebs yinulis 

moZraobis, kerZod, drois did SualedebSi misi gadatanis sistemis 

CamoyalibebaSi. Qqari, ZiriTadad, drois mocemul momentSi iwvevs 

yinulebis gadaadgilebas. misi zemoqmedebiT yinulebis moZraobis 

kanonzomierebebi – yinulis dreifi –nansenma CrdiloeT yinulovan okeaneSi 
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gem “frameTi” eqspediciis dros (1893-1896) warmoebuli dakvirvebis 

Sedegebis damuSavebis safuZvelze daadgina. aRmoCnda, rom  yinulis siCqare 

TiTqmis ormocdaaTjer naklebia qaris, anu misi amamoZravebeli Zalis 

siCqareze, e.i. W02,0=yυ , sadac yυ  da W Sesabamisad, yinulisa da wylis 

siCqareebia. amasTan, yinuli moZraobs ara qaris mimarTulebiT, aramed 

misgan 30º-iT aris marjvniv gadaxrili dedamiwis brunvis gadamxreli Zalis 

(koriolisis) zemoqmedebiT. zubovma “nansenis wesebs” “zubovis” kidev ori 

wesi daurTo”: yinulis dreifs adgili aqvs izobarebis gaswvriv (Tanabari 

atmosferuli wnevis xazebi) ise, rom yinulis moZraobis marjvniv 

mdebareobs maRali wnevis are (CrdiloeT naxevarsferoSi), xolo dreifis 

siCqare atmosferuli wnevis horizontaluri gradientis proporciulia. 

“zubovis wesebi” farTod gamoiyeneba praqtikaSi. isini iZleva yinulebis 

dreifis gamoTvlis saSualebas did farTobebze dreifis generaluri 

gegmis dadgenis mizniT. 

     qari, romelic gadaadgilebs gaiSviaTebul yinulebs, zRvis zedapiris 

zogierT ubanze Tavs uyris yinulebs, qmnis sufTa wylis zolebsa da 

ganfenilobebs – yinulRruebs. qari iwvevs aseve, yinulis Caxorgvas, 

daSlas da sxv.  

 

                   6.4. zRvis yinulebis klasifikacia  

 

. zRvis yinuli ramdenime niSniT klasificirdeba. yinulebis 

klasifikacia warmoSobis mixedviT nawilobriv mocemulia zemoT. garda 

amisa, arsebobs yinulebis klasifikacia zomebis mixedviT: yinulis velebi – 

2km  da meti ganivkveTis mqone, velebis namsxvrevebi – 100-500 m ganivkveTis 

mqone, msxvilad namsxvrevi yinuli – 20-100 m ganivkveTis mqone da wvrilad 

namsxvrevi yinuli – 20 m-ze naklebi zomis mqone. torosebs ( yinulis 

natexebs zRvis, mdinaris da tbis yinulsafarze romelic warmoiqmneba 

yinulis velebis erTmaneTTan an meCeCebsa da napirebze zewolis dros 

kideebis Camotexvis Sedegad) miekuTvneba vertikalurad an daxrilad 

mdgomi calkeuli yinulis beltebi, iseve rogorc mececze Semjdari didi 

sisiqis yinulovani warmonaqmnebi. yinulis raodenoba zRvis zedapirze, misi 

sixSire (simWidrove) Rrublianobis Sefasebis msgavsad, balebSi fasdeba. 

aTi baliT fasdeba zedapiri, romelic sruliad dafarulia yinuliT, 
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xolo sufTa wyali fasdeba 0 baliT. Sualeduri raodenoba fasdeba 

Semdegi gaangariSebiT: 1 bali, roca yinuls akvatoriis 10% ukavia da 5 

bali, roca akvatoriis naxevari ukavia 

     gansakuTrebul yinulovan warmonaqmns warmoadgens aisbergi. 

aisbergebi gvxvdeba CrdiloeT yinulovan  da samxreTis okeaneebSi. Aam 

ukanasknelSi maTi  warmoqmnis ZiriTadi wyaro antarqtidis yinulovani 

safaria.   

zRvaSi SeWrili myinvaruli ena wylis meqanikuri da Termuli 

gavlenis, qarisa da talRebis moqmedebiT iwyebs ryevas, ris Sedegadac 

yinulis ZiriTadi masidan motydeba da calkeuli aisbergebis saxiT zRvaSi 

iwyebs curvas. maTi sigrZe zogjer ramodenime kilometrs aRwevs, xolo 

sisiqe ki ramodenime aseul metrs udris. 

asibergebi formiT sxvadasxvagvaria: samxreT naxevarsferoSi ufro 

metad gavrcelebulia magidis msgavsi mosworebuli zedapiris formis 

aisbergebi. aris aseve mrgvali, piramidiseburi, frTiseburi da sxva formis 

asbergebi. aisbergebis  wyalzeda da wyalSi CaZiruli nawilebis Sefardeba 

Semdegnairad aris warmodgenili: magidiseburi formis aisbergebisa 5:1 (e.i. 

aisbergis mTeli simaRlis 5 nawili wyalSia CaZiruli, 1 nawili ki 

wyalszeviT imyofeba) mrgvali formis aisbergebisaTvis aseTi Tanafardobaa 

4:1, piramiduli formis aisbergebisaTvis 3:1, svetiseburi formis 

aisbergebisaTvis 2:1, frTiseburi formis aisbergebisaTvis 1:1. aisbergebis 

moZraoba Zalze saxifaToa mcuravi gemebisaTvis.    

 

                 6.5. zRvebisa da okeaneebis yinulovneba  

     terminSi “yinulovneba” igulisxmeba yinulovani pirobebis rTuli 

xasiaTi, romelic dakavSirebulia yinulis masasTan. igi ganisazRvreba 

yinulis farTobiT, misi saSualo sisqiTa da simkvriviT, yinulis 

warmoqmnisa da dnobis vadebiT, gaZgifvis xangrZlivobiTa da sxv. radgan 

yinulovnebis damaxasiaTebeli yvela komponentis gaTvaliswineba garkveul 

sirTuleebTan aris dakavSirebuli, mas afaseben yinuliT dafaruli zRvis 

farTobis mixedviT da xSirad am maCvenebels procentuladac gamosaxaven. 

msoflio okeaneSi yinulis mier dakavebuli maqsimaluri farTobi Seadgens 

30 mln. km2-ze mets, anu msoflio okeanis daaxloebiT 10%-s. yinulebis 

maqsimaluri zomiT warmoqmna arqtikasa da antarqtikaSi droSi erTmaneTs 
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ar emTxveva: rodesac CrdiloeTiT yinuli maqsimaluri intesivobiT 

warmoiqmneba, samxreTiT misi warmoqmna minimaluria da piriqiT.  

    okeanisa da zRvebis calkeuli raionebi iyofa yinulovan, gayinvad da 

uyinulo raionebad. yinulovani raionebi SeiZleba, davyoT polarul 

raionebad, sadac yinuli mTeli wlis ganmavlobaSi ar lRveba da 

zafxulSic ki yinulis safari zedapiris minimum 50%-s faravs da 

subpolarul raionebad, sadac yinulis safari zafxulSi mniSvnelovnad 

mcirdeba, xolo zogierT wels yinuli saerTod qreba. zRvebi, romlebic 

iyineba zafxulSi, sruliad iwmindeba yinulisgan, magram zamTarSi maT 

zedapirs met-naklebad faravs yinulis safari. uyinulo raionebSi yinuli 

ar warmoiqmneba, Tumca zomier ganedebSi, gansakuTrebiT mkacri zamTris 

pirobebSi gamonaklisis saxiT SeiZleba, wylis zedapirze gaCndes yinuli.  

     yinuli yinulovan raionebSi SeiZleba, sxvadasxva warmoSobis iyos: 

sakuTari, romelic adgilze warmoiqmneba (rogorc magaliTad, polarul 

zRvebSi) an sxva raionebidan motanili, rogorc magaliTad, yinuli 

niufaundlendis raionSi.  

     arqtikaSi aprilis TvisTvis, rodesac yinulis safari yvelaze 

intensiurad viTardeba, yvela zRva mTlianad ifareba mcuravi yinuliT, 

garda barencisa da norvegiis zRvebis garkveuli nawilebisa: norvegiis 

Tbili dinebis wylebi da misi ganStoebebi – nordkapis dinebebi - zamTris 

manZilze ar civdeba gayinvis temperaturamde. zafxulSi arqtikis yvela 

zRvaSi sufTa wylis didi farTobebi arsebobs, ZiriTadad napirebTan. 

amasTan, yinuli yvela zRvaSia, magram maTi koncentracia zogierT raionSi 

xdeba, ris gamoc warmoiqmneba yinulovani masivebi. arqtikis zRvebSi 14 

yinulovani masivia. yinulovani masivebi warmoiqmneba dinebebisa da qarebis 

sistemis zemoqmedebiT. mas axasiaTebs erT romelime geografiul raionSi 

Tavmoyris tendencia da didi sisqis yinuli – aranakleb 6 balisa.  

     antarqtikaSi yinuli mTeli wlis ganmavlobaSi ar dneba, magram wlis 

manZilze maT mier mokavebuli farTobi icvleba. seqtembris TveSi, rodesac 

yvelaze intensiurad warmoiqmneba yinulovani safari, yinulis piri gadis 

daaxloebiT samxreT grZedis 60º-ze, aRwevs 55º-s afrikis kontinentidan 

samxreTiT da eSveba 65º-mde samxreT amerikis kontinentidan samxreT-

dasavleT raionSi. antarqtikaSi aisbergebi xSiri movlenaa. amasTan, isini 

SeiZleba, didi xnis manZilze arsebobdes da Zalian did manZilze gacuron 
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maTi “warmoqmnis” wertilidan: isini SemCneulia sakmaod did manZilze 

antarqtikuli wylebidan, samxreT grZedis 50-40º da 30º-zec ki. 

registrirebulia aisbergebi, romelTa sigrZec ramdenime aTeuli metridan 

150-160 km-mde meryeobs, xolo maTi simaRle zRvis donidan 40-50 da zogjer 

90 metric kia. aisbergebis saerTo raodenobaze saubari Znelia, magram 

magaliTis saxiT SeiZleba Semdegi monacemebis moyvana: dakvirvebis 10 wlis 

manZilze (1958-1967 w.w.) ganedisa da grZedis 1º (erTnairi gradusis mqone 

zogierT ujredSi) orasamde aisbergi dafiqsirda, e.i. saSualod, 20 

aisbergi weliwadSi. saerTo jamSi, okeanis seqtorSi 10-100º aRmosavleT 

ganedze dakvirvebis 10 wlis manZilze 33 500 aisbergi dafiqsirda.  
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Tavi 7. okeanis optikuri da akustikuri Tvisebebi 

 

7.1. zRvis wylis optikuri Tvisebebi 

     okeanis wylebis optikuri Tvisebebs miekuTvneba: ganaTebuloba, 

sinaTlis sikaSkaSe, gabnevis, STanTqmis, Sesustebis, gardatexisa da sxv. 

koeficientiebi. Tumca, am koeficientebs arsebiTi mniSvneloba specialuri 

kvlevebisas eniWeba. zogadad ki, zRvis wyals feriTa da wylis 

gamWvirvalobiT axasiaTeben.  

     wylis feri dakavSirebulia mzis sinaTlis STanTqmisa da gabnevis 

procesebis amorCeviTobasTan. amorCeviToba gamoixateba imiT, rom mokle 

talRebi - speqtris iisferi da cisferi nawili – ufro Zlierad ganibneva 

da ufro sustad STainTqmeba, vidre grZeli talRebi, anu speqtris wiTeli 

da infrawiTeli nawili. swored es ganapirobebs wylis, rogorc 

nivTierebis sakuTar fers. igi cisferia an lurji. zRvis wyalSi mravali 

sxvadasxva minarevia, romelic sinaTlis molekuluri STanTqmisa da 

gabnevis procesebSi monawileobs da fers ucvlis wyals – amwvanebs mas. 

minarevebi raodenobrivad da xarisxobrivad mravalferovania, amitom wylis 

feris tonic SeiZleba farTo diapazonSi icvlebodes.  

     wylis feris SefasebisTvis saWiroa wylis speqtraluri 

Semadgenlobis dadgena. es SesaZlebelia, magram saWiroebs rTul 

aparaturasa da did dros. amitom xSirad gacilebiT martiv meTods 

mimarTaven, romelic Tumca naklebad zustia, magram sakmarisia 

miaxloebiTi Sefasebis sawarmoeblad. es meTodia feradobis etalonuri 

standartuli skalis gamoyeneba.  

     lurji ferebi damaxasiaTebelia okeanisa da Rrma zRvebis gaSlili 

wylebisTvis, momwvano elferi damaxasiaTebelia Selfis wylebisTvis, 

zRvebis umetesobisa da gaSlili okeanis didi sivrceebisTvis. mwvane 

wylebi, romlebSic didia minarevebis raodenoba, rogorc wesi, maRali 

produqtiulobiT gamoirCeva da aseT wylebSia yvelaze xSirad 

ganTavsebuli sarewao raionebi. lurji wylebi gamoirCeva naklebi 

minarevebiT, sicocxle maTSi SedarebiT sustad aris ganviTarebuli. 

arsebobs aseTi gamonaTqvami – “silurje “zRvis udabnos” feria.  

     zRvis wylis feris Sefasebisas ganasxvaveben sakuTriv wylis fersa da 

zRvis zedapiris fers, wylis feri iqmneba misi gamosxivebiT, es aris feri, 
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romelic modis zRvidan. zedapiris fers gansazRvravs misgan areklili 

sinaTle. sxivi, romelic ecema zRvis zedapirs, mxolod nawilobriv aRwevs 

wyalSi, Tan gardatexiT. areklili sinaTlis wili damokidebulia dacemis 

kuTxeze: rac naklebia (rac metad Sveulia) dacemis kuTxe, miT naklebia 

areklili radiaciis wili; dacemis 80º kuTxis SemTxvevaSic ki zedapirze 

mosuli energiis mxolod 35% airekleba. adamiani zRvis zedapirs ucqers 

rogorc wesi, dacemis Zalian didi kuTxiT, anu mxedvelobis sxivi Zalian 

uaxlovdeba horizonts da amitom adamians mxedvelobis areSi upiratesad 

xvdeba areklili sinaTle (dacemis 95º kuTxis SemTxvevaSi, anu mxedvelobis 

5º kuTxis SemTxvevaSi airekleba energiis 60%). swored amitom zRvis 

zedapiris xiluli feri SeiZleba sxvadasxvagvari iyos – yviTeli, 

oqrosferi, mewamuli, Savi, rac damokidebulia cis ferze. amitom wylis 

ferze dakvirvebisas saWiroa gamoiricxos areklili sxivis zemoqmedeba. 

mxedvelobis sxivi mimarTuli unda iyos qvemoT Sveulad.  

     amgvarad, wylis feri ukavSirdeba mis sisufTaves. sisufTavis xarisxis 

gansazRvris mizniT gamoiyeneba kriteriumi, romelsac wylis gamWvirvaloba 

ewodeba. gamWvirvalobis zustad Sefaseba SesaZlebelia sinaTlis gabnevis, 

STanTqmisa da Sesustebis koeficientebis gansazRvriT. am mizniT iseve, 

rogorc feris Sefasebis SemTxvevaSi, Zalian rTuli aparaturaa saWiro. 

amitom Cveulebriv, sargebloben mxolod fardobiTi gamWvirvalobis 

gansazRvrebiT. fardobiTi gamWvirvaloba aris standartuli zomis TeTri 

diskis (diametriT 30 sm) - sekis diskis mxedvelobis aredan gauCinarebis 

siRrme (m). disks zonariT CauSveben zRvaSi da akvirdebian, Tu rogor 

kargavs simkveTres CaZirvisas, rogor fermkrTaldeba, muqdeba da bolos 

xdeba uxilavi. es siRrme (m), romelsac aRniSnaven mricxveliT, romelSic 

gaiara zonarma diskiT, an zonarze mimagrebuli markebiT, aris fardobiTi 

gamWvirvaloba. miuxedavad mocemuli meTodis primitiulobisa, fardobiTi 

gamWvirvaloba iZleva wylis zusti fizikuri maxasiaTeblis – sinaTlis 

Sesustebis koeficientis miRebis saSualebas.  

     fardobiTi gamWvirvalobis mniSvneloba icvleba ramdenime metridan 

(sanapiro zolSi) ramdenime aTeul metramde (gaSlil wylebSi). 

gamWvirvalobis udidesi maCvenebeli gazomil iqna bengalis yureSi da 

saragasis zRvaSi – 66 m; okeaneebis gaSlil nawilebSi igi aRwevs 50-60 

metrs, did zRvebSi ki – 30-35 metrs.  
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     okeanis wylebis sisqeebSi sinaTlis gavrcelebas udidesi biologiuri 

mniSvneloba aqvs, radgan igi ganapirobebs mwvane wyalmcenareebis arsebobis 

SesaZleblobas. fotosinTezis wyalobiT iqmneba pirveladi produqcia – 

organuli samyaros ganviTarebis pirveli, sawyisi safexuri, dedamiwaze 

sicocxlis arsebobis safuZveli.  

     ganaTebulobis mixedviT okeaneSi SeiZleba, gamovyoT oTxi iarusi. 

pirveli – sinaTlis, romelsac evfotiursac uwodeben, romelic yvelaze 

metad aris ganaTebuli da romelic ikavebs wylis zeda 100-150 metrs. 

swored am fenaSi arseboben mwvane wyalmcenareebi. meore iarusi – naxevrad 

ganaTebuli (150-500 m siRrmeze), romelSic SeiZleba, arsebobdes 

wyalmcenareebi, magram ara mwvane Seferilobis. cocxali organizmebi 

meore iaruszec didi raodenobiT arseboben. mesame iarusia – mcired 

ganaTebuli anu Crdilovani, sadac wyalmcenareebi aRar aris, Tumca 

cocxali organizmebis sarewaod sakmarisi raodenoba 500-1500 m siRrmezec 

aris. 1500 metris qvemoT ganfenilia meoTxe iarusi – usinaTlo. cxovelebi 

am iaruszec gvxdebian, magram Zalzed iSviaTad.  

 

7.2. zRvis wylis akustikuri Tvisebebi 

wyali bgeris kargi gamtarobiT xasiaTdeba anu aqvs bgeris gamtarobis 

Tviseba. zRvaSi bgeris gavrcelebis siCqare damokidebulia wylis 

temperaturaze, marilianobaze da wnevaze, romlis zemoqmedebis qveSac aris 

wyali, e.i. siRrmeze. es damokidebuleba gamoixateba Zalian rTuli 

empiriuli formuliT. aTeuli wlebis manZilze, XX saukunis pirveli 

wlebidan dawyebuli, mravali avtori gvTavazobda sxvadasxva formulas 

gaangariSebis dazustebis mizniT. yvelaze gamoyenebadi maT Soris vilsonis 

formulaa. miaxloebiTi gaangariSebiT, zRvaSi bgeris siCqaris sidided 

miRebulia 1500 m/wm. am sidididan gadaxra damokidebulia okeanologiuri 

parametrebis mniSvnelobebze. bgeris siCqare izrdeba TiToeuli am 

parametris gazrdis SemTxvevaSi. ase magaliTad, temperaturis 1º-iani 

matebisas bgeris siCqare zRvaSi izrdeba daaxloebiT 4 m/wm-iT civ wyalSi 

(10º-ze naklebi temperaturis) da 35 m/wm-iT Tbil wyalSi (25º-ze meti 

temperaturis). marilianobis cvlileba bgeris siCqareze naklebad 

moqmedebs, xolo siRrmis 1 metriT zrda zrdis bgeris siCqares daaxloebIT 

0,02 m/wm-iT.  
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bgeriTi signali zRvis wylis sisqeebSi gavrcelebisas rac ufro Sordeba 

wyaros, miT ufro sustdeba, miileva. bgeris milevas sami mizezi aqvs. 

pirveli, bgeris gavrcelebisas sferuli talRis saxiT misi energia 

mcirdeba wyarodan manZilis kvadratuli mniSvnelobis proporciulad 

(bgeris energia nawildeba sferos mTels zedapirze). meore, bgeriTi 

energia garemos drekadi rxevebis procesSi STainTqmeba da gadaiqceva 

siTbur energiad. mesame, bgera ifanteba, vrceldeba ra bgeriTi sxividan 

sxvadasxva mimarTulebiT. raodenobrivad aRniSnulis Sefaseba xdeba 

milevis koeficientiT (decibali kilometrze).  

zRvaSi bgeris milevis koeficienti ar aris didi da izrdeba bgeriTi 

rxevebis sixSiris zrdasTan erTad. umniSvnelo Sesustebis gamo bgera 

SeiZleba, gavrceldes Zalian did manZilze, Tumca es yovelTvis 

SesaZlebeli ar aris, radgan arsebobs kidev erTi mizezi, romelic 

moqmedebs bgeris gavrcelebis manZilze - okeanis wylebis stratifikacia, 

romelic iwvevs bgeris siCqaris araerTgvarovnebas vertikalis gaswvriv. 

rogorc wesi, wylis temperatura siRrmis matebasTan erTad klebulobs. 

Sedegad, bgeris siCqare unda mcirdebodes. Tumca, am SemTxvevaSi matulobs 

wneva, rac zrdis bgeris siCqares da garkveuli siRrmis Semdeg aseTi zrda 

prioritetuli xdeba da bgeris siCqare izrdeba. ese igi bgera fenidan 

fenaSi gadasvlisas gardatydeba, ganicdis refraqcias, msgavsad sinaTlis 

sxivisa da SedarebiT dabali siCqareebiT miiswrafvis horizontisken anu 

naklebad Tbili da naklebad mariliani wylisaken. vertikalur sibrtyeSi 

bgeriTi sxivebis aseTi moZraobisas zRvis WrilSi miiReba suraTi, 

romelic naCvenebia suraTze 7.1. igi Seesabameba bgeris siCqaris 

vertikaluri ganawilebis mrudis mxolod yvelaze gavrcelebul tips. 

arsebobs mravali aseTi tipi da amitom bgeris gavrcelebis sxivuri 

suraTic uamravi saxis arsebobs.  

mrudis nebismier tips aqvs erTi Tavisebureba: bgeriTi sxivebis 

Tavmoyra fenaSi, sadac bgeris siCqare yvelaze dabalia. swored am fenaSi 

xdeba gavrcelebuli bgeris energiis koncentracia. amitom uwodeben mas 

wyalqveSa bgeriT arxs, xolo umciresi siCqaris horizonts – arxis RerZs. 

swored am fenaSi – talRasatarSi - SesaZlebelia bgeris Soreuli da 

zeSoreuli gavrceleba. ase magaliTad, 1956 wels atol bikinze (marSalis 

kunZulebi wynar okeaneSi) TermobirTvuli bombis afeTqebis bgera 
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daafiqsires atlantikis okeaneSi bermudis kunZulebze arsebulma 

hidrofonebma (22 aT. km manZilze).  

 

 

sur. 7.1. wyalqveSa bgeriTi arxis (bgeriTi sxivebis traeqtoriis) warmoqmnis sqema. 
marcxniv – bgeris siCqaris vertikaluri ganawileba (profili) 

 

bgeris arxis arseboba iZleva misi kavSirgabmulobis mizniT 

gamoyenebis saSualebas: zRvaSi akustika cvlis radios, radgan 

radiogamosxiveba wyalSi Zalian swrafad STainTqmeba.  

wylis bgeraTgamtarobis Tviseba gamoiyeneba Tevzis rewvis teqnikaSi. 

akustikuri mowyobilobebis – Tevzlokatorebis - daxmarebiT axdenen 

Tevzebis gundebis dazvervas. es Zalian efeqturi saSualebaa, Tumca 

yovelTvis optimalurad ver muSaobs, radgan zRvaSi arsebobs e.w. 

bgeraTgambnevi wylis fenebi, romlebSic Tavs iyris planqtonuri 

organizmebi, Setivtivebuli nawilakebi da sxv. yvelaze xSirad isini 

simkvrivis naxtomis fenebSi iyrian Tavs, magram SeiZleba warmoiqmnas 

biologiuri mizezebiTac – planqtonebis migraciiT. bgeraTgambnevi fenebi 

SeiZleba Seferxebis mizezi gaxdes eqolotirebis drosac, rac okeanis 

akustikuri Tvisebebis gamoyenebis kidev erT mniSvnelovan mimarTulebas 

warmoadgens. eqoloti aris zRvis siRrmis sazomi mowyobiloba bgeriTi 

signalebis gamoyenebiT. zRvis siRrmis gazomva warmoebs im drois 

intervalis gazomviT, romelic sWirdeba bgeriT signals gemidan okeanis 
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fskeramde misaRwevad da fskeridan arekvlis Semdeg ukan dasabruneblad. H 

siRrmes gamoiTvlian formuliT: ctH ⋅= 2/1 , sadac c bgeris siCqarea, t – 

drois Sualedi bgeris gagzavnidan mis ukan dabrunebamde.  

eqolotis roli iseTive mniSvnelovania okeanis fskeris Seswavlis 

saqmeSi, rogorc magaliTad, mikroskopis roli mikrobiologiis 

ganviTarebis saqmeSi. swored eqolotis farTo gamoyenebis gamo Zireulad 

Seicvala warmodgenebi msoflio okeanis fskeris reliefis Sesaxeb da 

SesaZlebeli gaxda sarwmuno sanavigacio ruqebis Sedgena.  

zRvis akustikas iyeneben biologebic zRvis cxovelebis Sesaswavlad, 

romlebic uamrav sxvadasxva bgeras gamoscemen.  
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Tavi 8.  okeaneebisa da zRvebis hidrobiologia 

 

     kontinenturi platos raionSi, romelsac “kontinentur TavTxels” an 

“kontinentur Selfsac” uwodeben, okeanis bentali iyofa sam zonad (ix. 

sur. 8.1). moqcevis donis zemoT suplaritoralia – napiris nawili, 

romelsac asvelebs wylis Sxefebi (supra – zemoT, litus – napiri). 

supralitorals qvemoT, mis mosazRvred, mdebareobs litorali – sanapiro, 

romelsac periodulad faravs wyali moqcevis dros, miqcevisas ki wyali 

misgan miiqceva. kidev ufro Rrmad mdebareobs sublitorali, romelic 

gadaWimulia fskeris fotosinTezirebadi mcenareebis gavrcelebis 

sazRvramde. Tu materikuli TavTxelis siRrme 200 metrze metia, damatebiT 

gamohyofen fsevdoabisalur zonasac, romelic ganfenilia sublitoralis 

qveda sazRvridan kontinentur Txemamde. materikuli ferdobi moicavs 

batials, okeanis qvabuls – abisals, romelic 6-7 km qvemoT siRrmeSi 

gadadis ultraabisalSi an gadalSi (bathus – Rrma, abyssos - ufskruli). 

 

 
 

sur. 8.1 msoflio okeanis bentalisa da pelagialis ekologiuri zonebi (orig.) 
 

 

     okeanis wylis sisqe iyofa calkeul zonebad rogorc vertikalis 

mixedviT, e.i. erTmaneTze dadebul fenebad, ise horizontalis mixedviT, e.i. 

wylis sisqeebad, romlebic mdebareobs okeanis qvabulis sxvadasxva 
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zonebze (ix. sur. 8.1). wylis zeda fenas 200 m siRrmemde (sublitoralis 

qveda zRvari) ewoda epipelagiali, xolo ufro Rrmad mdebare fenas 

(batialis qveda sazRvramde) – batipelagiali. mas mosdevs abisopelagiali, 

romelic iwyeba batialis qveda sazRvridan (6-7 km siRrmeze) da ultra 

abisopelagiali. horizontaluri mimarTulebiT msoflio okeane iyofa 

sanapiro, anu neritul zonad (neretis – sanapiro), romelic ganfenilia 

materikuli TavTxelis zonis zemoT, da okeanur zonad, romelic 

mdebareobs batialisa da abisalis zonebs zemoT.  

 

 

             8.1  msoflio okeanis populacia.  

     mcenareTa 33 klasidan msoflio okeaneSi warmodgenilia 15, amasTan - 

mxolod zRvis formebi Seadgens 5 klass. cxovelTa 63 klasidan zRvaSi 

binadrobs 52, aqedan mxolod zRvis formebi Seadgens 31-s. msoflio 

okeaneSi saerTo jamSi cxovrobs cxovelTa daaxloebiT 150 aTasi saxeoba. 

zRvebis faunaSi yvelaze didi mniSvneloba eniWeba foraminiferebs, 

radiolariebs, nawlavRruianebs, mravaljagrian Wiebs, niCabfexianebs da 

umaRles kibosnairebs, mucelfexianebs da orsagdulian moluskebs, 

nemskanianebsa da Tevzebs. mcenareebidan msoflio okeaneSi yvelaze 

mniSvnelovania kaJovani da peridiuli wyalmcenareebi da mniSvnelovani 

raodenobiT gvxvdeba kokolitoforidebi da mwvane wyalmcenareebi. nakleb 

gavrcelebulia mura, wiTeli da lurj-mwvane wlamcenareebi, aseve 

yvavilovani mcenareebi.  

     msoflio okeanis populaciebis gavrcelebis arealebi SeiZleba iyos 

didi da mcire, erTiani da wyvetili. oTxive okeaneSi gvxvdeba poliqetebi 

Polydora polybranchia da Thelepus plagiostoma, savarcxela Beroe cucumis, 

kibosnairebi Oithona similis. hidrobiontebis absoluturi umravlesobis 

gavrcelebis areali gacilebiT viwroa da maTi mravali saxeoba 

endemikuria. magaliTad, ascidia Mienosomuc claudicans cxovrobs mxolod 

xmelTaSua zRvaSi, xolo evropis atlantikur sanapirosTan mxolod TeTr 

zRvaSi gvxvdeba mjdomare meduza Lucernosa sainthilairei. msoflio okeaneSi 

mcxovrebi rigi hidrobiontisTvis damaxasiaTebelia bipolaruli 

gavrceleba, rodesac isini gvxvdeba orive zomier zonaSi, magram ar 

gvxvdeba tropikebSi. bipolarul organizmebs miekuTvneba magaliTad, 
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sipunkulida Phascolosoma margaritaceum, poliqeta Terebellides strömii, kibosnairi 

Balanus balanus, moluskebi Mytilus edulis, veSapi Balaena glacialis, zvigeni Cetorhinus 

maximus. arsebobs iseTi hidrobiontebi, romlebic zedapirul wylebSi 

gvxvdeba bipolarulad, xolo siRrmeebSi, sadac wyali ufro civia, 

cxovroben tropikul regionSic. aseTi fsevdobipolaruli gavrceleba 

damaxasiaTebelia magaliTad, sifonoforasTvis Diphyes arctica, 

savarcxelasTvis  Pleurobrachia pileus, sigitasTvis Kohnia hamate, 

kibosnairisTvis Calanus finmarchicus (sargasis zRvaSi aRwevs 1500 metramde 

siRrmes) da sxva mravlisTvis.  

     hidrobiontebis gavrcelebis bipolaroba imiT aixsneba, rom 

meoTxeuli periodis gamyinvarebis xanaSi tropikuli zona gacivda da 

CrdiloeTis binadarni, romelTac miecaT ekvatoris gadakveTis saSualeba, 

dasaxldnen samxreT naxevarsferos wylebSi. daTbobasTan erTad 

tropikuli raionebis es axalmosaxleebi an gadaSendnen an gadainacvles 

ufro civ siRrmul wylebSi, ris Sedegadac warmoiqmna bipolaroba an 

fsevdopilaroba. dedamiwaze klimatis istoriuli cvlilebebiT aixsneba 

hidrobiontebis gansaxlebis kidev erTi Tavisebureba – rodesac 

hidrobiontebi gvxvdeba atlantikisa da wynari okeaneebis CrdiloeT 

raionebSi da ar gvxvdeba yinulovan okeaneSi. gavrcelebis arealis aseTi 

wyvetadoba axasiaTebs mraval hidrobionts da mas uwodes amfiborealuri 

gavrceleba, damaxasiaTebelia magaliTad, zRvis zRarbisTvis (Echinarachnius 

parma), zRvis varskvlavisTvis (Salaster endeca), qaSayisTvis (Clupea harengus), 

paltusisTvis (Hyppoglossus hypoglossus).  

     wina gamyinvarebis periodSi, rodesac arqtikuli auzis klimati 

gacilebiT Tbili iyo, orive okeanis fauna mWidro kavSirSi iyo 

erTmaneTTan da amfiborealoba ar arsebobda. am movlenam Tavi iCina 

gamyinvarebis periodSi aciebis Sedegad, ramac SeuZlebeli gaxada 

borealuri formebis maRal ganedebSi arseboba. klimatis istoriuli 

cvlilebebiT aixsneba aseve, hidrobiontebis wynar okeanuri da 

atlantikuri gavrceleba. pirvel SemTxvevaSi erTi da igive saxeoba 

gvxvdeba amerikis dasavleT sanapiroebisa da aziis aRmosavleT 

sanapiroebis barealur regionSi da ar gvxvdeba wynari okeanis CrdiloeT 

nawilSi. meore SemTxvevaSi erTi da igive saxeoba cxovrobs evropis 
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dasavleT napirebTan da CrdiloeT amerikis aRmosavleT napirebTan da ar 

gvxvdeba atlantikis okeanis CrdiloeTiT.  

 

 

                      8.2 pelagialis populacia 

  

     zRvis pelagialis forma ZiriTadad warmodgenilia baqteriebiTa da 

wyalmcenareebiT; fauna ZiriTadad warmodgenilia umartivesebiT, 

nawlavRruianebiT, kibosnairebiT, Tavfexiani moluskebiT, TevzebiTa da 

ZuZumwovrebiT. garda amisa, didi raodenobiT gavrcelebulia fskeris 

uxerxemlo cxovelebis sxvadasxva saxis matlebi. baqteriebi 

gavrcelebulia mTels sisqeSi, zedapiridan fskeramde, magram siRrmis 

matebasTan erTad maTi raodenoba klebulobs. magaliTad, wynar okeaneSi 

250 da 500 m siRrmeze baqteriebis raodenoba Sesabamisad, 10-jer da 100-jer 

naklebia zedapirze gavrcelebul raodenobasTan SedarebiT. 

mikroorganizmebis saerTo raodenoba okeaneebis zedapirul horizontze 

rogorc wesi, meryeobs 10-dan 100 aTas egzemplaramde/ml biomasiT 2-50 mg/m3 

(krisi, 1965). sanapiro zolSi baqteriebis raodenoba metia, vidre Ria 

zRvaSi. Sav zRvaSi napiridan 3,7-18,5 km manZilze baqteriebis raodenoba 

wylis zedapirul horizontze (10-25 m) Seadgens 6-9 aTas egzemplars/ml, 

xolo 55,5 da 111 km-ze Sesabamisad, 4 da 2 aTas egzemplars/ml. 

wyalmcenareebi saxeobebis TvalsazrisiT gacilebiT mdidaria da 

ZiriTadad warmodgenilia peridianuli da diatomuri wyalmcenareebiT. 

naklebad aris gavrcelebuli Soltianebi, mwvane, nairSoltianebi da 

lurj-mwvane wyalmcenareebi. daaxloebiTi aseTivea wyalmcenareebis 

CamoTvlili jgufebis gavrceleba saxeobaTa raodenobebis mixedviT. 

fitoplanqtonis saerTo raodenoba msoflio okeaneSi arsebuli Sefasebis 

Tanaxmad, Seadgens 1,5 mlrd.t. polusebis mimarTulebiT da wylis 

gaciebasTan erTad diatomuri saxeobebis fardobiTi raodenoba izrdeba, 

peridianulebis ki – mcirdeba. magaliTad, CrdiloeTis  zRvebSi 

diatomurebis raodenoba saxeobebis mixedviT aris 2-3-jer, xolo biomasis 

mixedviT – 15-50-jer meti, vidre peridianulebis. CrdiloeTis zRvebSi 

diatomurebidan ufro metad gavrcelebulia Chaetoceras, Coscinodiscus, 
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Sceletonema, Rhizosolenia, Thalassiosira, Fragilaria, xolo peridianulebidan – 

Peridinium, Ceratium da Rhalocystic.  

     samxreTis zRvebSi diatomuri wyalmcenareebis raodenoba SesamCnevad 

mcirdeba, xolo peridiulebis, mwvane da lurj-mwvane wyalmcenareebis 

raodenoba izrdeba.  

     zRvebSi fitoplanqtonis ZiriTadi masa koncentrirebulia 100-150 m 

fenaSi. zomier da maRal ganedebSi wyalmcenareebis yvelaze maRali 

koncentracia fiqsirdeba uSualod zedapirul fenaSi, xolo tropikul 

ganedebSi, sadac mzis radiacia ufro maRalia, - 10-15 m siRrmeze. 

wyalmcenareebis vertikalur ganawilebaze mniSvnelovnad moqmedebs 

temperatura. damtkicda, rom msoflio okeanis mraval raionSi maTi 

maqsimaluri raodenobiT arseboba ganpirobebulia TermokliniT, sadac 

wylis simkvriveebis mkveTri cvalebadoba warmoqmnis TiTqos-da “Txevad 

grunts”, romelsac eWidebian daSvebuli wyalmcenareebi. wyalmcenareebis 

raodenoba msoflio okeanis sxvadasxva raionSi Zlier meryeobs, rac 

damokidebulia biogenebis koncentraciaze, ganaTebaze, wylebis 

cirkulaciisa da zooplanqtonis  Semcirebis xarisxze. rogorc wesi, 

arsebobs pirdapiri damokidebuleba fosfatebisa da fitoplanqtonebis 

raodenobas Soris; ekvatorul raionSi fitoplanqtonebis ganviTareba 

SeiZleba, SeizRudos Jangbadis deficitis gamo.  

      zooplanqtoni saxeobebis Semadgenlobis mixedviT umeteswilad 

warmodgenilia kibosnairebiT, pirvel rigSi niCabfexianebiT, 

evfauziidebiT, mizidebiT, amfipodebiT, datotvilulvaSianebiT, 

niJarianebiT, ulvaSfexianebis matlebiT. zRvis planqtonuri kibosnairebis 

1200 saxeobidan 750 miekuTvneba niCabfexianebs, 300-ze meti – amfipodebsa da 

80-ze meti – evfauziiidebs. zRvis planqtonebs Soris saxeobaTa didi 

raodenobiT aris warmodgenili umartivesebi, romelTa Soris wamyvania 

Soltianebi Phaeocystis da Noctiluca, mravalricxovani radiolariebi da 

zogierTi infuzoria ojaxidan Tintinnoidea. daaxloebiT 4000 saxeobiT arian 

warmodgenili nawlavRruianebi, romelTa yvelaze masiur formebs 

ganekuTvneba rigi meduzebi, sifonoforebi da gansakuTrebiT, savarcxelebi. 

planqtonuri moluskebis raodenoba daaxloebiT 180 saxeobiT aris 

warmodgenili. amasTan, arsebiTi mniSvneloba aqvs zogierTs Pteropoda da 

Heteropoda. plantqonSi mniSvnelovani raodenobiT SeiZleba, arsebobdes 
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planqtonuri jagarybianebi Sagitta, ZiriTadad Tbil wylebSi – poliqetebi 

Alciopidae, Tomopteridae da SedarebiT iSviaTad – nemertinebi Pelagonemertes. 

Zalian didi raodenobiT aris warmodgenili zooplanqtonSi fskeruli 

uxerxemloebis matlebi. zooplanqtonis saerTo raodenoba msoflio 

okeaneSi arsebuli Sefasebis mixedviT, Seadgens 21,5 mlrd.t, saidanac 

daaxloebiT 9 mlrd.t. modis makroplanqtonis wilad, 12 mlrd.t 

warmodgenilia mezoplanqtoniT, xolo 1 mlrd.t. – mikroplanqtoniT.  

     zooplanqtonis jiSuri nairsaxeoba mcirdeba okeanis Ria nawilebidan 

zRvebis gansakuTrebiT, Sida zRvebis mimarTulebiT, romlebic Zlier 

gamtknarebulia. siRrmis matebasTan erTad, dawyebuli garkveuli 

horizontebidan, planqtonuri cxovelebis jiSuri Semadgeloba SedarebiT 

erTgvarovani xdeba. zogierTi saxeoba gavrcelebulia mxolod wylis 

zedapirul fenaSi (magaliTad, Oithona similis, Paracalanus, Centropages 

hamatus, C. typicus), sxvebi gvxvdeba 100-500 m fenaSi (Calanus finmarchicus, Metridia 

longa, Aglantha digitale, Sagitta elegans), sxvebi ki – did siRrmeebSi (Chiridus, 

Eucrohnia hamate, Microsalanus pusillus). vertikaluri ganawilebis aseTi suraTi 

gvxvdeba zrdasrul fomebSi maSin, rodesac umetesi saxeobis axalgazrda 

formebi gavrcelebulia wylis zedapirul fenebSi. zooplanqtonis 

raodenobis Semcireba aSkarad gamoxatulia 100-1000 m fenaSi.  

     neqtoni ZiriTadad warmodgenilia TevzebiT, ZuZumwovrebiT, Tavfexiani 

moluskebiTa da umaRlesi kibosnairebiT. zRvaSi mcxovrebi Tevzebi 

miekuTvneba zRvis Tevzebs, romlebic cxovroben mxolod zRvaSi, 

tranzitul Tevzebs, romlebic rogorc wesi, ikvebebian zRvaSi da qviriTs 

yrian mdinareSi da naxevradtranzitul Tevzebs, romlebic cxovroben 

momlaSo wylebSi da mravldebian mdinareebis qvemowelSi. zRvis 

Tevzebidan CrdiloeT naxevarsferoSi yvelaze didi raodenobiT 

warmodgenilia qaSayisnairebi (qaSayi, sardini, moiva, qarxala, qafSia), 

meore adgilzea virTevzasnairebi (virTevza, navaga, xeki,  mintai), mesame 

adgilzea – qorWilasebrni (skumbria, Tinusi, zRvis qorWila, stavridebi).       

tranzituli Tevzebi yvelaze didi raodenobiT warmodgenilia 

oragulisebrniT da zuTxisnairebiT. naxevradtranzitul TevzebSi pirvel 

rigSi unda davasaxeloT nafota, kaparWina, sazani da sxva. wylis 

ZuZumwovrebidan zRvis neqtonSi yvelaze mniSvnelovania veSapisnairebi. 

ulvaSiani veSapebi upiratesad borealur da notalur raionebSi gvxvdeba; 
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delfinebi da celnamgala veSapebi aseve, gavrcelebulia SedarebiT dabal 

ganedebSi. zRvebSi Zalian didi raodenobiT saxloben farflfexianebi, 

romelTagan wynar okeaneSi binadroben didyura selapebi, CrdiloeT da 

samxreT naxevarsfreos arqtikul zRvebSi – selapisebrni.  

     Tavfexiani moluskebi neqtonSi upiratesad warmodgenilia kalmarebiT. 

CrdiloeTis zRvaSi didi raodenobiT gvxvdeba CrdiloeTis kalmari. Loligo 

forbesi, aSS-s aRmosavleT napirebTan gamravlebisTvis ikribebian amerikuli 

kalmaris L. peali uzarmazari jogebi. Tbil wylebSi metad gavrcelebulia 

melanTevzebi Sepia officunalis, xolo CrdiloeTis wylebSi – Rossia. neqtonur 

kibosnairebs Soris yvelaze didi raodenobiT warmodgenilia krevetebi. 

neqtonuri organizmebis saerTo raodenoba msoflio okeaneSi arsebuli 

Sefasebis Tanaxmad, Seadgens 1 mlrd.t.  

      neistoni warmodgenilia SedarebiT naklebi raodenobis formebiT, 

romlebic saxloben zedapirze (epineistoni) da mniSvnelovnad mdidaria 

wylis zedapirul fenaSi (hiponeistoni). epineistonisTvis ufro metad 

damaxasiaTebelia naxevradxeSeSfrTianebi (gvarebi Halobates, Hermatobates da 

Halovelia), romlebsac frenis unari sruliad dakarguli aqvT. es mwerebi 

msubuqad da swrafad gadaadgildebian okeanis zedapirze da qmnian did 

jogur erTobliobas ara mxolod sanapiro zolSi, aramed Ria okeaneSic. 

hiponeistonuri formebi warmodgenilia rigi kolonialuri 

radiolariebiT, kibosnairi pontelidebiT, salpebiT, sagitebiT. misTvis 

damaxasiaTebelia aqtinariebi Minyas, romlebic zedapirul firs emagrebian 

ZiriT da zed ekidebian. Ziris naRunSi qitirinizebul qselSi haeris 

buStia. mucelfexiani moluskebi Janthina, Reecluzia, Glaucus, Glaucilla, romelTac 

Semsubuqebuli niJara aqvT, wylis zedapirs emagrebian specialuri mkvrivi 

tivtivebiT, romlebic savsea haeris buStebiT. wylis zedapirze damagrebis 

msgavs meTods iyeneben ulvaSfexiani kiboebi Lepas fascicularis. Tavfexiani 

Argonauta amave mizniT xSirad iyenebs pemzis natexebs da sxva mcurav 

sagnebs. wylis zedapirqveSa fenaSi didi raodenobiT grovdeba poliqetis 

kvercxebi, Tevzebis qviriTi, niCabfexiani kiboebis rigis nauplialuri da 

kopepodituri stadiebi, mravali Tevzis lifsitebi.  

     pleistoni ZiriTadad warmodgenilia sifonoforebiT Physalia, 

xondroforebiT Velella, Porpita da sxva, romlebic uzarmazar “jogebad” 

grovdebian, kiborCxalebiT Planes, romlebic gadaadgildebian kus bakanze 
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mikruli an sargasis wyalmcenareebTan da sxvadasxva sagnebTan erTad. 

Velella-sa da Porpita-s qolgebze da ConCxis narCenebze xSirad sxedan 

movercxlisfro-mocisfro izopodebi Idothea metallica.  

 

 

                      8.3 fskeris populacia 

  

fskeris flora ZiriTadad warmodgenilia baqteriebiT, 

wyalmcenareebiTa da zogierTi yvavilovani mcenariT. faunis didi nawili 

warmodgenilia WiebiT, mucelfexianebiTa da orsagduliani moluskebiT, 

nemskanianebiT.  

     gruntis siRrmeSi baqteriebis raodenoba rogorc wesi, mcirdeba, 

amasTan, xSirad ramdenime aseuliTa da aTaseuliT. gansakuTrebiT swrafad 

ecema aerobuli baqteriebis raodenoba, ris Sedegadac maTi Sefardeba 

anaerobebis raodenobasTan gruntis siRrmeSi sul ufro iklebs. 

magaliTad, CrdiloeT atlantikaSi aerobebis raodenobis Sefardeba 

anaerobebis raodenobasTan lamis zedapirul fenaSi Seadgens 64%-s, 4-6 sm 

fenaSi – 21-s, 16 sm siRrmeze da ufro Rrmad – mxolod 2-s (Peres, 1961).  

     fitobentosi ZiriTadad warmodgenilia mura, wiTeli da mwvane 

wyalmcenareebiT da aseve, zogierTi yvavilovani mcenariT. yvelaze 

mniSvnelovani maT Soris aris mura wyalmcenareebi (Fucus, Ascophyllum, 

Cystoseira, Turbinaria, Laminaria, Macrocystis, Nereocystis, Eclania, Hormosina), Tavisi 

mniSvnelobiT meore adgilzea wiTeli wyalmcenareebi (Phyllophora, 

Polysiphonia, Laurencia, Hypnea), mesameze – mwvane wyalmcenareebi (Ulva, Cladophora, 

Enteromorpha, Caulepra, Dosicladius, Codium). fitobentosis jamuri raodenoba 

msoflio okeaneSi Seadgens 200 mln.t-s.  

     fitobentosis ganawilebis garkveuli kanonzomiereba daikvirveba 

wyalmcenareebis wylis im moZraobisadmi winaaRmdegobis unaris mixedviT, 

romelic mcenares aSorebs grunts. magaliTad, Fucus vesiculosus uZlebs 

talRebis dartymebs ZaliT 45 kg/sm2, F. serratus uZlebs – 40,8 kg/sm2 Zalis 

dartymebs, Ascophyllum nodosum – 37,6 kg/sm2, Laminaria digitata – 41,9 kg/sm2 maSin, 

rodesac sxva, umetesi wyalmcenaris mdgradoba cemis moqmedebisadmi 

gacilebiT naklebia (Peres). amitom dafarul wylebSi ZiriTadad 
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gavrcelebulia Acsophyllum nodosum, xolo zvirTmcem wylebSi – mravali 

sxvadasxva saxis fukusi.  

     zoobentosi warmodgenilia cxovelebis ukiduresad mravalferovani 

jgufebiT da Tu maT Soris arc erTi ar miekuTvneba pelagiurs, bentosTan 

mimarTebaSi suraTi gansxvavebulia. cxovrebis gamorCeulad fskeruli 

xasiaTi aqvs Rrublebis yvela saxeobas, mxarfexianebsa da TiTqmis yvela 

nemskanians. zoobentosis saerTo raodenoba msoflio okeaneSi Seadgens 10 

mlrd.t bentosis biomasis gansakuTrebiT didi raodenoba (saSualod, 1 

kg/m2) damaxasiaTebelia sanapiro raionebisTvis makrofitebis bardebiT. 

materikul Selfze bentosis biomasa saSualod Seadgens 200 gr/m2, xolo 

200-dan 3000 m siRrmemde – daaxloebiT 20 gr/m2 da abisalis gruntebze – 

0,03-0,08 gr/m2. 

     Selfuri raionebidan batialisa da abisalis zonebis mimarTulebiT 

zoobentosis jiSuri Semadgenloba Raribdeba; amasTan, mravali formisTvis 

damaxasiaTebelia gavrceleba mxolod garkveul siRrmeze, romelic 

SeiZleba, icvlebodes ama Tu im saxeobis SemTxvevaSi, rac damokidebulia 

arealze, romelSic mocemuli saxeoba binadrobs. ase magaliTad, 

arqtikuli saxeobebi sakuTari arealis samxreT zonebSi rogorc wesi, 

gvxvdeba ufro did siRrmeebze, vidre CrdiloeT raionebSi. magaliTad, 

arqtikaSi gavrcelebuli mucelfexiani moluski Lunatia Pallida, romelic 

gvxvdeba TavTxel wyalSi, arqtikis sazRvrebs gareT cxovrobs 2-3 km 

siRrmeze. analogiuri qceviT xasiaTdebian moluskebi Arca glacialis, Pecten 

groenlandicus, Modiolaria discors. ofiura Ophiacantha bidentata arqtikaSi – TavTxelis 

formaa, xolo azoris kunZulebTan igi gvxvdeba 4450 m-is qvemoT siRrmeze. 

goloturiebi Elpidia da Myriotrochus arqtikul wylebSi warmoadgens 

sublitoralis binadrebs, xolo tropikebSi isini abisalisa an sulac 

ultraabisalis populaciebia.  

qviani (xreSiani) gruntebidan qviSian da lamian gruntebze 

gadasvlisas fskeris cxovelebis raodenoba rogorc wesi, izrdeba, xolo 

maTi saSualo wona mcirdeba imis gamo, rom epifaunis warmomadgenlebi 

zomiT pataravdeba (gruntis forianobis Semcireba, masze didi formebis 

arsebobis SeuZlebloba). infaunis warmomadgenlebis xarjze bentosis 

saerTo biomasa rbil gruntebze SeiZleba iyos ufro didi, Tumca 
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epifaunis cxovelebis biomasa aq ufro naklebia, vidre magar gruntebze 

(sur. 8.2).  

 

sur. 8.2. erTi organizmis saSualo wona, epifaunis biomasa da ricxovneba 

 

 

 

           8.4 populaciebi sxvadasxva ganedebsa da siRrmeebze. 

 

     hidrobiontebis abioturi garemos zogierTi faqtori xasiaTdeba 

mkveTrad gamoxatuli gradientuli cvlilebiT, rac ganapirobebs garkveul 

kanonzomierebebs zRvis organizmebis gansaxlebaSi. garemos SedarebiT 

masStabur cvlilebebs miekuTvneba wylis Termuli reJimis Zvrebi 

ekvatoridan polusebisken da arsebobis pirobebis cvla zedapiridan 

siRrmeSi. temperaturuli pirobebis cvlas dabali ganedebidan maRali 

ganedebisken adgili aqvs wylis zedapirul fenaSi da fskerze 

kontinenturi Selfis zonaSi. hidrobiontebis SemTxvevaSi mniSvneloba aqvs 

ara mxolod wylebis gaciebas  ekvatoridan daSorebis mixedviT, aramed 

temperaturis dRe-Ramuri da sezonuri amplitudis cvlilebebsac.  
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sur. 8.3 planqtonis (I, 2 da II) bentosis biomasis cvlileba (I, 1) da planqtonis 

cximianobis cvlileba (I, 3) dabali ganedebidan maRali ganedebisken. I,1 – 

vinogradovis mixedviT; I,2 – bogorovis mixedviT; I,3 – bogorovisa da 

vinogradovis mixedviT; II – zenkeviCis mixedviT.  

 

     hidrobiontebis biomasa da ricxovneba zomieri ganedebidan dabali 

ganedebisken Cveulebriv, mcirdeba (sur. 8.3). magaliTad, wynar okeaneSi 

zomieri zonebidan ekvatorisken gadaadgilebisas zooplanqtonis biomasa 

mcirdeba 5-10-jer, bentosis – 40-80-jer, Tevzebis – 2-3-jer. mxolod 

ekvatoris maxloblad da zogierT raionSi, sadac wylis intensiuri 

Serevis Sedegad masSi biogenebis raodenoba mniSvnelovania, pelaguri da 

bentosuri organizmebis biomasa kvlav matulobs.  

     populaciis raodenobrivi gaRaribeba ekvatoris mimarTulebiT 

gansakuTrebiT mkveTrad aisaxeba did siRrmeebze. Tu magaliTad, 

litoraluri bentosis simdidriT tropikebi mcired Tu CamorCeba 

Sualedur ganedebs, 2-5 km siRrmeze sxvaoba 10, 100 da 150-jer metia. 

tropikebis zedapirul wylebSi planqtobis biomasa rogorc wesi, 5-10-jer 

naklebia, vidre zomieri da polarulis mimdebare ganedebis Sesabamis 

fenaSi. 100-1000 m siRrmeze Sesabamisi biomasebi erTmaneTisgan  ukve 15-30-

jer gansxvavdeba, xolo 4000 m siRrmeze – 100-jer da metad.  

     tropikuli zonis bevri raionis populaciis raodenobrivi siRaribis 

ZiriTadi mizezi biogenebis ukmarisobaa, rac zRudavs fotisinTezirebadi 

mcenareebisa da Sesabamisad, im cxovelebis raodenobas, romlebic am 
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mcenareebiT ikvebebian. tropikuli wylebis zedapiruli fenis siRaribe 

sakvebi marilebiT pirvel rigSi aixsneba maTi Zalian susti gamotaniT 

siRrmidan, radgan mniSvnelovani temperaturuli dRe-Ramuri da sezonuri 

ryevebis ar arsebobis pirobebSi wylis Sereva am zonaSi Zalzed 

umniSvneloa. im tropikul wylebSi, sadac Sereva SedarebiT maRalia da 

Sesabamisad, zedapirze gamodis meti biogeni, organizmebis raodenoba 

maleve izrdeba. aseTi suraTi iqmneba kerZod, pasatTSoris (ekvatorialuri) 

sawinaaRmdego dinebis regionSi da zogierT sxva raionSi. garda wylis 

biogenebiT siRaribisa, mravali tropikuli raionis populaciis 

raodenobrivi siRaribe ukavSirdeba maRal temperaturas. temperaturis 

matebasTan erTad organizmebSi nivTierebaTa cvla Zlierdeba da erTi da 

igive biomasis arsebobisTvis tropikebSi saWiro xdeba ufro meti sakvebi, 

vidre zomier da polarulis mimdebare raionebSi. sxva sityvebiT rom 

vTqvaT, maRal ganedebSi fitoplanqtonebis erTi da igive raodenobiT 

SeiZleba iarsebos ufro metma cxovelma, vidre tropikul wylebSi.  

     raodenobrivi maCveneblebis sapirispirod, hidrobiontebis jiSuri 

mravalferovneba tropikebis mimarTulebiT ki ar mcirdeba, aramed izrdeba 

(sur. 8.4). amis mizezia xelsayreli temperaturuli pirobebi, akvatoriis 

sidide da sanapiro zolis daserili xasiaTi (romelic 10-12-jer metia, 

vidre maRal ganedebSi), rac qmnis did biotropikul mravalferovnebas, 

romelsac Seesabameba jiSuri mravalferovneba.  

ekvatoris mimarTulebiT adgili aqvs calkeuli jgufebis raodenobrivi 

fardobebis damaxasiaTebel cvlilebebs. ase magaliTad, diatomebis 

raodenoba dabal ganedebSi ecema, xolo peridianulebis – izrdeba; maTi 

raodenobrivi Sefardeba (D/P) icvleba Semdegnairad:  
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D/P 1,72 0,48 0,10 0,073 0,29 0,45 0,39 

 

     diatomebi peridianulebTan SedarebiT ufro met fosfats saWiroeben, 

xolo fosfatis koncentraciis Semcireba ekvatoris mimarTulebiT aixsneba 

imave mimarTulebiT mimdinare, Sesabamisi wyalmcenareebis raodenobrivi 
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fardobis cvlilebiT. pasatTSorisi sawinaRmdego dinebis zonaSi, sadac 

izrdeba fosfatebis raodenoba, diatomebis raodenoba izrdeba. 

     tropikul zonaSi gavrcelebulia mravali saxeoba da maTi mTeli 

jgufebi, romlebic ar gvxvdeba ufro maRal ganedebSi. mxolod tropikebSi 

saxloben heteropoduli moluskebi da marjnis polipebi, romelTac 20ºC-ze 

dabal temperaturaze arseboba ar SeuZliaT. am regionSi TiTqmis 

gamonaklisis saxiT gvxvdeba planqtonuri fesvfexianebi, sifonoforebi, 

meduzebi Geryonidae da Charybdeidae, planqtonuri poliqetebi Alciopidae, 

planqtonuri mucelfexiani moluskebi Janthina, sagitebi da salpebi. 

wyalmcenareebidan mxolod 20ºC-ze da ufro maRal temperaturaze gvxvdeba 

lurj-mwvane wyalmcenareebi Trichodesmium, Syracophaera (kokolitoforidebis) 

umetesi saxeoba da peridianuli wyalmcenareebis zogierTi saxeoba.    

tropikebisTvis metad damaxasiaTebelia marjnis rifebi da mangrovuli 

bardebi; mangrebi, romelTac fesvebi haerSi aqvT, izrdeba lamian gruntze, 

ZiriTadad Zlier gamtknarebul raionebSi (mdinareebis SesarTavebSi). aq, 

Crdilovani xeebis qveS cxovrobs didi raodenobiT amfibiontebi, 

romlebic Sedgeba zRvis, mtknari wylisa da xmeleTis organizmebisgan. rac 

Seexeba tropikuli raionis CrdiloeTiT da samxreTiT mdebare regionebis 

florasa da faunas, maTTvis gamorCeulad mniSvnelovani taqsonomiuri 

jgufebis arseboba damaxasiaTebeli ar aris.  
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sur. 8.4 florisa da faunis jiSuri mravalferovneba msoflio okeanis 
sxvadasxva ganedur zonebSi. I – zRvis cxovelebis (1) da fskeris 
makrofitebis (2) jiSuri mravalferovneba msoflio okeanis meridianul 
Wrilze (zenkeviCis mixedviT);  
II – zogierTi organizmis jgufebis jiSuri mravalferovneba arqtikul-
borealur (a), tropikul (b) da antarqtikul (g) raionebSi (heinrixis 
mixedviT).  
1 – Diamtomeae, 2- Peridineae, 3 – Calanoida, 4 – Euphausiaceae, 5 – Hyperiidae.  
 
     unda aRiniSnos, rom maRali ganedebidan dabali ganedebis 

mimarTulebiT zoobentosis mravalferovneba Selfur raionSi saerTo 

wesis Tanaxmad, izrdeba; Tumca, es kanonzomiereba vrceldeba mxolod 

epifaunisa da ara infaunis SemTxvevaSi (Thorson), radgan temperaturaTa 

amplitudis cvlilebebi, razec metwilad damokidebulia populaciis 

jiSuri simdidre, gruntSi gamoxatulia naklebad, vidre mis qveS. zomieri 

zonebdan ufro maRal ganedebSi gadaadgilebisas msoflio okeanis fauna 

Raribdeba (ix. sur. 8.3) 

     rogorc wesi, hidrobiontebis zomebi mcirdeba maRali ganedebidan 

dabali ganedebisken. magaliTisTvis aviRoT moluskebi Nassa clausa, romelTa 

sigrZe skagerakSi aRwevs 12,7 mm-s, islandiis napirebTan 19 mm-ia. 

kiborCxalebis Anonyx sigrZe inglisisa da Spicbergenis napirebTan 

Sesabamisad Seadgens 18 da 50 mm-s. kiborCxalas Temisto, romlis sigrZe 

safrangeTis napirebTan mxolod 6-7 mm-ia, norvegiis wylebSi 12-16 mm-mde 

izrdeba, xolo grenlandiis axlos – 25-30 mm-ia. cxovelebis zomis 

SemcirebasTan erTad mcirdeba maTi cximianoba. biologiuri TvalsazrisiT, 

gavrcelebuli organizmebis mier cximis dagrovebas tropikebSi, sadac 

sezonuri cvlilebebi TiTqmis ar SeimCneva, SeuZlebelia eniWebodes 

adaptaciuri mniSvneloba, rogorc maRali ganedebis formebis SemTxvevaSi, 

romelTac kveba SeiZleba, xangrZlivad SeuwydeT da amitom maTi moTxovna 

mkvebavi nivTierebebis maragze ufro maRalia.  
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sur. 8.5 zRvis fskeris uxerxemloebis zogierTi jgufis saxeobebis raodenobis 
Semcireba siRrmis zrdasTan erTad, %: 1 – Polychaeta, 2- Peracarida, 3 – Pantopoda, 4 - 
Asteroidea, 5 – Holoturioidea 
 

      rac ufro siRrmisken miviwevT, msoflio okeanis fauna raodnobrivi 

da jiSuri Semadgenlobis mixedviT mkveTrad Raribdeba (sur. 8.5). 

mxarfexiani da aTfexa kiboebi gvxvdeba 6 km siRrmemde, 8 km siRrmemde 

gavrcelebulia nemertinebi, priapulidebi, ostrakodebi da ulvaSfexiani 

kiborCxalebi, mizidebi, baknianebi da niCabfexiani moluskebi, zRvis 

varskvlavebi da zRarbebi, ascidiebi da Tevzebi. 9 km siRrmes aRweven 

Rrublebi, hidroiduli da rvafexiani marjnebi, sipunkulidebi, Tavfexiani 

moluskebi da nawlavRruianebi, 10 km da ufro Rrmad – zRvis liliebi da 

pogonoforebi, foraminiferebi, eqvsfexiani marjnebi, nematodebi, 

poliqetebi, ofiurebi, amfipodebi, izopodebi, mucelfexianebi da 

orsagduliani moluskebi, goloturiebi.  

      miaxloebiTi gaangariSebis Tanaxmad, msoflio okeaneSi arsebul 

cxovelTa 150 aTasi saxeobidan 2,5-4,5 km siRrmeze mxolod 990 maTgani 

gvxvdeba; 4,5-6 km siRrmeze – 306, xolo 6 km qvemoT – 286 (zenkeviCi, 1969). 

siRrmis zrdasTan erTad planqtonisa da bentosis raodenobrivi simdidre 
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aranakleb mkveTrad icvleba, vidre jiSuri nairsaxeoba. magaliTad, wynar 

okeaneSi 100-200 m siRrmeze bentosis biomasas rogorc wesi, zomaven 

aTeulobiT da aseulobiT gramobiT 1 kv.m.-ze, 2-3, 5-6 da 7-9 km siRrmeebze 

igi Sesabamisad Seadgens 7, 1,25 da 0,5 grams.  

     tropikuli zonis okeanur RrmulebSi, rogoricaa bugenvilis, tongasa 

da mariamis Rrmulebi, bentosis biomasa gamoisaxeba gramis measedi 

nawilebiT. siRrmis zrdasTan erTad kidev ufro mkveTrad mcirdeba 

planqtonis biomasa. Tu zeda horizontebSi igi aRwevs ramdenime aTeul an 

aseul miligrams 1 kub.m.-Si, zedapiridan 8 km siRrmeze planqtonis biomasa 

izomeba miligramis aTeuli, aseuli da aTaseuli wiliTac ki msoflio 

okeanis planqtonis mTeli biomasis daaxloebiT 65% modis zedapirul 

fenaze sisqiT 500 m.  

     zedapiridan dacilebasTan erTad populaciis jiSuri da 

raodenobrivi gaRaribebis ZiriTadi mizezi sakvebis deficitia, romlis 

ZiriTadi wyaro formirebuli organuli nivTierebaa, romelic eSveba 

zedapiruli fenebidan siRrmeSi. gansakuTrebuli mniSvnelobis SeiZleba 

iyos gaxsnili organuli nivTierebebi, romelTac iTvisebs zogierTi 

foraminiferi, kirqvuli Soltiani da lurj-mwvane wyalmcenareebi.  

organuli nivTiereba, romelic warmoiqmneba wylis zedapirul fenaSi, 

SeiZleba fskers aRwevdes planqtonuri organizmebis gvamis an fekaliebis 

saxiT. mis gadaadgilebaSi did rols asrulebs cxovelebis vertikaluri 

migracia. zedapiruli wylebis mravali binadari yoveldRiurad eSvebian 

300-400 m da met siRrmeze, sadac maT xvdeba mtaceblebi, romlebic Wamen 

maT. aseT mtaceblebs wyalSi kidev ufro Rrmad CaSvebisas Tavis mxriv sxva 

mtaceblebi Wamen da a.S. warmoiqmneba erTgvari “sakvebis kibe”, romlis 

gavliTac wylis zedapirul fenaSi warmoqmnili organuli nivTiereba 

SeiZleba “daeSvas” did siRmeebze.  

     Rrma wylis faunis damaxasiaTebeli niSnebia – didi asaki, mkveTrad 

gamoxatuli endemizmi, xolo maT did nawils axasiaTebs arqaizmi, romlis 

fardobiTi roli siRrmis zrdasTan erTad izrdeba.; vertikaluri 

ganawilebis SemTxvevaSi mkveTrad aris gamoxatuli stenobatopaTia, anu 

calkeuli formebisa da jgufebis gavrceleba mkacrad gansazRvrul, 

xSirad viwro horizontebze. organizmebis calkeul jgufebSi yvelaze 

srulad arian warmodgenili abisalSi pogonoforebi, monoplokaforebi, 
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eqiuridebi, tanaidebi, goloturiebi, niCabfexiani moluskebi da 

sworfexiani kiboebi.  

     siRrmis zrdasTan erTad xSirad patara saxeobebi ufro didi 

saxeobebiT icvleba. magaliTad, zRvis radiolariebi Challengeria xiphodon, C. 

swizei da C. Harstoni 50-400 m siRrmeze xasiaTdebian zomiT 0,10-0,11 mm; 400-1500 m 

siRrmis fenaSi mobinadre saxeobebis C. bethelli, C. slogetti da C. tizardi sigrZe 

udris 0,21-28 mm-s, xolo saxeobebisTvis Ch. thomsoni da C. naresi 1,5-5 km 

siRrmidan sigrZe Seadgens 0,38-0,58 mm-s (dogeli da sxvebi, 1962). erTgvari 

abisaluri gigantizmi kargad Cans mizidebSi, jiSi Amblyops: A. abbreviata, 

romelic binadrobs 360-1370 m siRrmis fenaSi, sigrZeSi aRwevs 18 mm-s, A. ohini 

sigrZiT 25 mm – binadrobs 1940-1980 m siRreze; A. crozeti-s sigrZe 2930 m 

siRrmidan aRwevs 30 mm-s, xolo A. magna-s sigrZe, romelic binadrobs 7 km 

qvemoT wyalSi, aRwevs 38-40 mm-s. zomis zrda siRrmesTan erTad gamowveulia 

dabali temperaturis zemoqmedebiT  da SesaZloa, maRali wnevebiTac.  

     did siRrmeebze hidrobiontebis kirqviani ConCxi an ar gvxvdeba an 

ganuviTarebelia, rac gamowveulia wylis karbonatebiT gaujereblobiT 

(kiris gaxsniT). foraminiferebis ConCxi gadaiqceva organulad an 

warmoiqmneba bariumis naxSirmJavisgan, xolo Rrublebis SemTxvevaSi – 

kaJmiwisgan. mravali nemskaniani kargavs kiris bakans, zogi Tevzis ConCxi ar 

Zvaldeba (abisaluri raqitizmi). sibneleSi binadrobis gamo cxovelebs 

xSirad atrofirebuli aqvT mxedvelobis organoebi, samagierod 

uZlierdebaT Sexebis receptorebis moqmedeba. Rrma wylis cxovelebis 

Seferiloba rogorc wesi, muqia, TiTqmis Savi an maT feri saerTod ar 

aqvT. did siRrmeebze laqebiani, zoliani an sxva formiT aWrelebuli 

cxovelebi saerTod ar gvxvdeba. wylis siRrmeSi swrafi dinebebisa da 

Relvis ararsebobis gamo aq mobinadre cxovelebs xSirad axasiaTebs 

uCveulod Txeli da myife ConCxi, maTive sxeulis msgavsad.  

     Rrma wylebis mobinadreebis cxovrebis pirobebs arTulebs kvebis 

SezRuduli wyaroebi, magram, meores mxriv, xelsayrelia temperaturuli da 

sinaTlis TvalsazrisiT. mudmivi temperatura uqmnis cxovelebs erTgvar 

homoioTermul reJims, an ufro zustad rom vTqvaT, fsevdo 

homoioTermulobas misTvis damaxasiaTebeli yvela sargebliT. sinaTle,  

rogorc damatebiTi gamaRizianebeli, am cxovelebze ar moqmedebs da maT 
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ar sWirdebaT Sesabamisi receptorebisa da maregulirebeli meqanizmebis 

ganviTareba.  

 

                 8.5 msoflio okeanis biologiuri struqtura. 

 

     msoflio okeane xasiaTdeba garkveuli simetriiT garemos 

mniSvnelovani faqtorebis gamovlenis TvalsazrisiT, ris Sedegadac zRvis 

hidrobiontebis gavrcelebasTan dakavSirebiT aRiniSneba Sesabamisi 

kanonzomieri ganmeorebadoba, romelic qmnis msoflio okeanis specifiur 

struqturas. biologiuri simetriis pirveli sibrtye msoflio okeanes 

ekvatoris gaswvriv hyofs CrdiloeT da samxreT naxevrad. TiToeul 

naxevarSi hidrobiontebis ganawilebis mxriv msgavsi Tvisebebi SeiniSneba. 

msoflio okeanis biologiuri simetriis geofizikur safuZvels ganeduri 

mimarTulebiT warmoadgens temperaturuli da sinaTlis reJimis 

analogiuri cvlilebebi ekvatoridan polusebis mimarTulebiT, biogenebis 

ganawilebaSi wylis masebis vertikalur da horizontalur cirkulaciaTa 

zogierTi msgavseba. jiSuri nairgvaroba zomieri da civi wylebis 

mimarTulebiT mcirdeba 20-40-jer (ix. sur. 8.4), xolo raodenobrivi 

maCvenebeli izrdeba 10-50-jer (marjnis rifebis garda fskeris faunis 

SemTxvevaSi da ekvatoruli dinebebis sartyelis garda planqtonis 

SemTxvevaSi). unda aRniSnos, rom populaciis raodenobrivi simdidris 

xarisxi sruliad Seesabameba wylis sisqis vertikaluri gadaadgilebis 

xasiaTs, anu biogenebiT mdidari siRrmiseuli wylebis watacebisa da 

zedapirze gamotanis xarisxs.  

     hidrobiontebis zomebi dabali ganedebis mimarTulebiT rogorc wesi, 

mcirdeba, maTi sicocxlis xangrZlivoba mcirdeba, zrdis tempi izrdeba, 

mtaceblebis fardobiTi mniSvneloba izrdeba. Sesabamisad izrdeba 

organizmis “SeiaraReba” (eklebis, sacecebisa da sxva damcavi struqturebis 

ganviTareba), izrdeba Sxamiani formebis raodenoba. cocxlad mSobiaroba 

ufro iSviaTia, mcirdeba cximianoba (ix. sur. 8.3), izrdeba nayofiereba. 

bentosuri cxovelebis fardobiTi ricxvi pelagur matlebTan SedarebiT 

mkveTrad izrdeba, romelTa Soris sul ufro did mniSvnelobas iZenen is 

saxeobebi, romlebic xangrZlivi droiT arseboben. TandaTanobiT Cndebian 

da mravldebian mravalwliani mcenareulSxamiani formebi.  
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     ganeduri simetriis damaxasiaTebeli gamoxatulebaa mravali formis 

gavrcelebis bipolaroba. igi Tavs iCens ara mxolod kontinenturi Selfis 

bentosis warmomadgenlebSi da zedapirul pelagur formebSi, aramed 

abisalis faunaSi. ekvatoris mimarTulebiT populaciis Semadgenloba 

mkveTrad icvleba. fskeris wyalmcenare-makrofitebis sami ZiriTadi 

tipidan, romlebic damaxasiaTebelia yvela ganeduri zonisaTvis, SedarebiT 

civ wylebSi ufro metad gvxvdeba mura wyalmcenareebi (40-43%) da naklebad 

– mwvane wyalmcenareebi (12-13%). Tbil wylebSi mura wyalmcenareebi 

naklebia (18%), vidre mwvane wyalmcenareebi (24%). wiTeli wyalmcenareebis 

fardobiTi mniSvneloba civ da Tbil wylebSi mcired icvleba (46-55%). 

SedarebiT dabali taqsonebisken Tbili da civi wylebis populaciebs 

Soris gansxvaveba ufro SesamCnevia. magaliTad, rigi laminariisebrni da  

fukusisebrni ojaxi  gvxvdeba mxolod zomier da civ wylebSi, xolo 

sargasisebrni ojaxi amis sapirispirod, gavrcelebulia Tbil wylebSi. 

ojaxebsa da saxeobebTan dakavSirebiT, ganeduri endemizmi kidev ufro 

mkveTrad aris gamoxatuli.  

     biologiuri simetriis meore sibrtye msoflio okeanis orive naxevars 

– Sesabamisad, aRmosavleT da dasavleT naxevarsferoSi - hyofs or 

nawilad. simetria grZedis mimarTulebiT yoveli okeanis farglebSi 

pirvel rigSi, gamoixateba imiT, rom wylebis centralur masaSi 

warmoiqmneba erTi pelaguri biocenozi, romlis orive mxares viTardeba 

sicocxlis nerituli Sesqeleba. maTSi meordeba vertikaluri zonaloba: 

biomasis zrda zeda horizontebisken, fskeris wyalmcenareebis ganawilebis 

monacvleoba, sublitoraluri, litoraluri da supralitoraluri 

sicocxlis simetria. simetria garkveulwilad rTuldeba dedamiwis erTi 

mimarTulebiT brunvis gamo. radgan ekvatorul zonaSi dineba dasavleTiT 

miedineba, xolo zomier ganedebSi – aRmosavleTiT, temperaturuli 

gradientebi okeanis dasavleTiT zomieri ganedebis zonaSi ufro mkveTrad 

aris gamoxatuli, vidre aRmosavleTis mxares, xolo ekvatorulSi – 

piriqiT. dasavleT da aRmosavleT napirebTan temperaturuli reJimis 

asimetria biologiuri movlenebis ganmeorebadobaSi cnobil damaxinjebebs 

iwvevs. grZeduli simetriis erT-erTi damaxasiaTebeli maCvenebelia – wynari 

da atlantikis okeaneebis rigi formebis gavrcelebis amfipacifiuroba da 

amfialtantikuroba.  



 111

     biologiuri simetriis mesame sibrtye msoflio okeanis wylebs hyofs 

maTi ganlagebis mixedviT dasavleT da aRmosavleT naxevarsferoebSi. 

simetria, romelic asaxavs populaciis msgavsebas wynar da atlantikis 

okeaneebSi, pirvel rigSi gamoixateba maTi horizontaluri da vertikaluri 

zonalobis erTnairobiT. orive okeanis SemTxvevaSi sivrculad erTnairad 

aris gamoxatuli okeanuri da nerituli zonebi sicocxlis raodenobrivi 

da xarisxobrivi gamovlenis erTnairi kanonzomierebebiT. orive okeanis 

SemTxvevaSi SeimCneva fskeris wyalmcenareebis gavrcelebis msgavsi 

zonaloba supralitoraluridan sublitoralurSi gadasvliT, 

biocenozebis Semadgenlobisa da ganawilebis struqturis msgavsi 

cvlilebebi. orive okeaneSi erTi da igive biologiuri movlenebi, erTi da 

igive procesebi mimdinareobs simetriulad ganlagebul wertilebSi, Tumca 

isini xorcieldeba sxvadasxva formebis xarjze. l. zenkeviCis Cveuli 

gamoTqmis mixedviT  “icvlebian msaxiobebi, speqtakli ki ucvlelia”. orive 

okeaneSi erTnairad mimdinareobs yvela is cvlileba, romelic ukavSirdeba 

ekvatoris mimarTulebiT moZraobas, razec zemoT iyo saubari. wynari da 

atlantikis okeaneebis biologiuri simetriis specifiur gamovlinebebs 

SeiZleba, mivakuTvnoT rigi formebis gavrcelebis amfiborealoba.  

     biologiuri struqtura umeteswilad ganpirobebulia pirveladi 

produqciis formirebis pirobebiT, romelTa cnobili simetriac 

ganpirobebulia pasaturi qarebiT. aRmosavleT napirebTan isini qmnian 

modinebiT dinebebs, rasac Tan sdevs siRrmiseuli wylebis zedapirze 

amodena, romlebic mdidaria biogenebiT da amdenad, qmnis xelsayrel 

pirobebs wyalmcenareebis ganviTarebisTvis. pasatebis gavleniT 

warmoiqmneba golfstrimisa da kurasios dinebebi, romelTac gadaaqvT 

Tbili wylebi maRali ganedebisken da konveqciuri Serevis wyalobiT 

axdenen siRrmeebis biogenebis mobilizebas. wyalmcenareebis masobrivi 

ganviTarebis velebs Seesabameba mcenareul-Sxamiani planqtonis dagroveba, 

romelic Tavis mxriv warmoadgens Tevzebis – zooplanqtofagebisa da 

mtaceblebis, romlebic maTiT ikvebebian - Tavmoyris adgils. okeanis 

biologiuri struqturisTvis metad damaxasiaTebelia kontaqturi zonebi, 

romelTac miekuTvneba sazRvrebi wyalsatevis zedapirsa da atmosferos 

Soris, fskersa da wylis sisqes Soris, napirebsa da okeanes Soris, zRvebis 

wylebsa da maTSi Camdinare mdinareebs Soris. am sxvadasxva garemoTa 
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SeerTebis wertilebSi viTardeba Zalian rTuli fizikur-qimiuri da 

biologiuri procesebi, romlebic gansakuTrebulad did gavlenas axdens  

okeanis cxovrebaze. yvela sakontaqto zonas specifiuri populacia hyavs – 

ufro mdidari, vidre gayofis sazRvridan daSorebiT.  
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                            Tavi 9. Relva  

 

Relva – okeaneSi talRebis moZraobis erT-erTi saxeobaa. es aris 

zRvis zedapirze qaris zemoqmedebiT gamowveuli talRebi. Relvis garda 

okeaneebsa da zRvebSi arsebobs talRebis sxva saxeebic: moqcevis, seiSis, 

Sida da sxv. nebismieri talRuri moZraoba warmoadgens wylis masis 

deformacias gareSe Zalebis zemoqmedebiT. Zala SeiZleba iyos erTjeradi, 

mudmivad moqmedi an perioduli, magram nebismier SemTxvevaSi es Zala, 

romelsac wylis masa gamohyavs wonasworobidan, aRZravs masSi periodul 

rxeviT moZraobas, romelic gamoixateba orgvarad: icvleba wylis 

zedapiris forma mSvid zedapirTan axlos da irxeva calkeuli nawilakebi 

sakuTari wonasworobis wertilebis garSemo. radgan aRniSnuli rxeva 

droSi viTardeba, SeiZleba ganisazRvros am moZraobebis siCqarec. 

zedapiris deformaciis SemTxvevaSi es iqneba talRis gavrcelebis siCqare, 

anu fazuri siCqare, xolo nawilakis SemTxvevaSi – nawilakis brunvis 

siCqare wonasworobis wertilis – orbitis centris – garSemo, anu 

orbitaluri siCqare. es aris winsvliTi Tu progresuli talRebis 

maxasiaTebeli, romlebic gadaadgildeba did manZilebze. aseve, arsebobs 

mdgomi talRebi, romlebSic deformacia xdeba adgilze, gavrcelebis 

gareSe.  

talRebi iyofa grZel da mokle talRebad. grZelia talRa, romlis 

sigrZe mniSvnelovnad aRemateba adgilis siRrmes. aseTia magaliTad, 

moqcevis talRebi, romelTa sigrZe aseuli da zogjer aTaseuli 

kilometriT ganisazRvreba. mokle talRas miekuTvneba qaris talRebi, 

romelTa zomac ramdenime aTeuli an aseuli metria okeanis 4 km saSualo 

siRrmis SemTxvevaSi. arsebobs iZulebiTi talRebi, romlebic imyofeba 

gamomwvevi Zalis mudmivi zemoqmedebis qveS da Tavisufali talRebi, 

romlebic vrceldeba inerciiT maTze gamomwvevi Zalis zemoqmedebis 

Sewyvetis Semdeg. swored mocemul saxes miekuTvneba livlivis (rxevis, 

Wavlis) talRebi, romlebic grZeldeba qaris Cadgomis Semdeg, romelmac 

qarismieri Relva gamoiwvia. swored livlivis tipis talRebi iZleva 

talRis moZraobis meqanizmis axsnis saSualebas.  
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                       9.1. livlivis talRebi 

 

livlivis talRebi warmoqmneba wylis nawilakebis moZraobiT 

wrewiris formis orbitebze. amasTan, erTsa da imave horizontze mdebare 

wertilebi moZraobs erTnairi radiusis mqone wrewirebze,  yovel orbitaze 

fazis Tanmimdevruli wanacvlebiT. xolo erT vertikalze mdebare 

wertilebi moZraobs erTsa da imave fazaSi, magram orbitebze, romelTa 

radiusic siRrmis matebasTan erTad mcirdeba. TeoriaSi arsebobs 

aRniSnuli Semcirebis gamosaTvleli formula:  

λ
πz

z err
2̂

0

−
⋅=        (9.1) 

 

sadac rz da r0  - orbitebis radiusebia z horizontze da zedapirze, λ – talRis 

sigrZea. formulidan Cans, rom z horizontze (romelic talRis sigrZis 

tolia) orbitis radiusi zedapiris radiusis ori meaTasedia. xolo 

horizontze (okeanis zedapirze) – talRis sigrZis naxevari (romelic 1/23-

is tolia) es ki daaxloebiT 4%-ia. amitom miRebulia, rom aseTi talRa 

vrceldeba fenaSi, romlis sisqe talRis sigrZis naxevaria.  

livlivis talRis sqema vertikalur sibrtyeSi mocemulia suraTze 

9.1. wirs, romlebzec Zevs orbitebze moZravi nawilakebi, troqoidebi 

ewodeba, xolo livlivis talRebs – troqoiduli.  

 

 

 
sur. 9.1. troqoiduli (livlivis) talRis zedapiris profili: uwyveti xazi – 
talRis profili drois sawyis momentSi, punqtiri – igive profili, 
gadanacvlebuli talRis gavrcelebis mimarTulebiT (naCvenebia isriT); cifrebi 
Strixis gareSe – nawilakebis nomrebi orbitebze sawyis momentSi, cifrebi 
StrixebiT – igive nawilakebi talRis profilis axali mdgomareobisas.  
 

talRis ZiriTad elementebs miekuTvneba: sigrZe λ (m) – umoklesi manZili 

or mezobel wveros Soris – talRebis qoCrebis yvelaze maRla mdebare 
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wertilebs, wylis amaRlebul nawilebs Soris (an – or mezobel Zirs – 

talRis Rartafis udables ubnebs – Soris); simaRle h (m) – wverosa da 

Ziris doneebs Soris sxvaoba; daxriloba °α  - kuTxe talRis mxebsa da 

profilis wirsa da horizontals (an normalsa da vertikals) Soris; 

saSualo daxriloba α  - fardoba talRis simaRlisa da mis naxevarsigrZes 

Soris (2h/λ), magram arc Tu iSviaTad iyeneben sidides δ – simaRlisa da 

sigrZis fardobas (h/λ),. talRis done aris xazi, romelic hyofs troqoidas 

farTobs orad. talRis moZraobas aRweren: periodiT )(cτ - dro, romlis 

ganmavlobaSic talRa gadis sakuTari sigrZis tol manZils (an dro ori 

wveros erTsa da imave vertikalis gavlaTa Soris). sixSire λ/1  (hc) – 

rxevaTa ricxvia erT wamSi. fazuri siCqare τλ /=c  (m/wm) – manZili, 

romelsac gadis talRa (wvero) erT wamSi. talRis mimarTuleba aiTvleba 

“kompasiT”, anu saidanac modis talRa da izomeba an gradusebSi an 

rumbebiT (yvelaze xSirad – rvaobiT) livlivis talRebi umetesad 

organzomilebiania, anu icvleba mxolod gavrcelebis xazisa da simaRlis 

mixedviT. mocemuli sibrtyis perpendikularuli mimarTulebiT, Rartafis 

anu talRis frontis gaswvriv cvlilebebs adgili ar aqvs. es gansazRvreba 

mocemulia imitom, rom xSiria samganzomilebiani talRebi, romelTa 

simaRle (da sigrZec) frontis gaswvrivac icvleba. es ZiriTadad qarismieri 

da tolCeis tipis talRebia (mdgomi talRebi). organzomilebian talRaSi 

SeiZleba, ganisazRvros talRis sxivic – talRis frontis perpendikulari 

xazi.  

livlivis talRebis arsebul sistemaSi moqmedebs mxolod ori Zala: 

simZimis Zala da nawilakebis orbitaluri moZraobis centridanuli Zalebi. 

amitom arsebobs talRis elementebs Soris kavSiris damamyarebeli 

Teoriuli formulebi: 

,
2π
λgc =  (9.2) 

,2
g
πλτ =  (9.3) 

,
220 λ
πghu =  (9.4) 

sadac 0u - nawilakebis orbitaluri siCqarea zedapirze. siRrmis zrdasTan 

erTad Relvis milevis zemoT moyvanili kanoni SeiZleba, Caiweros, rogorc:  
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,
2

0
λ
πz

z ehh
−

⋅=    (9.5) 

 

radgan talRis simaRle h warmoadgens orbitis diametrs, e.i. 2r-s. amitom 

orbitaluri siCqarec z horizontze SeiZleba, gamovsaxoT orbitaluri 

siCqariT zedapirze:  

,
2

0
λ
πz

z euu
−

⋅=     (9.6) 

mocemuli formulebidan SeiZleba, miviRoT talRis energiis mniSvneloba. 

talRis sruli energia, romelic aqvs wylis moculobas zedapiridan 

talRis moZraobis gavrcelebis mTel sisqeSi (praqtikulad, talRis 

sigrZis naxevarze) B frontis ganfenilobiT da talRis erTi sigrZiT 

moZraobis mimarTulebiT, ganisazRvreba formuliT:  

,
8
1 2hgBE λρ=    (9.7) 

 

sadac ρ  wylis simkvrivea.  

talRis vertikaluri agebuleba SeiZleba, aseve warmovidginoT rogorc 

talRaze wylis fenis struqturis deformaciis suraTi (aRniSnuli kargad 

Cans tivtivebiT suraTze 9.2).  

 

sur. 9.2. livlivis talRebis vertikaluri agebuleba.  
 

 

9.2. qarismieri talRebi 

     qari, wylis zedapirze zemoqmedebiT, wyalTan xaxunis gamo, warmoSobs 

mxeb Zabvebsa da wamtac Zalvbs da aseve, iwvevs haeris wnevis adgilobriv 

cvlilebebs. Sedegad wylis zedapirze 1 m/wm siCqaris qaris drosac ki 

warmoiqmneba patara, ramdenime milimetris simaRlisa da ramdenime 
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santimetris sigrZis talRebi. es Zlivs SesamCnevi talRebi waagavs Wavls. 

radgan aseTi talRebis arseboba ukavSirdeba zedapirul daWimulobas, maT 

uwodeben kapilaruls. rodesac qari wylis zedapirs xanmokled daberavs, 

qaris mier warmoqmnili Wavlis laqebi qaris Sewyvetisas qreba – 

zedapiruli daWimuloba miiswrafvis Seamciros wylis zedapiris farTobi. 

Tu qari mdgradia, kapilaruli talRebi, romlebic ganicdian 

interferencias, zomiT izrdeba da upirveles yovlisa, sigrZeSi. talRebis 

zrda iwvevs maT gaerTianebas jgufebad da ramdenime metramde dagrZelebas. 

talRebi xdeba gravitaciuli.  

     haeridan wyalze energiis gadacemis procesebi da talRebis warmoqmnis 

sawyisi etapebi Zalian rTulia da dReisaTvis bolomde Seswavlili ar 

aris.  

     qarismier Relvas Wavlis Relvisgan mniSvnelovnad ganasxvavebs is 

faqti, rom pirveli warmoiqmneba ara ori, aramed mravali Zalis 

zemoqmedebiT. emateba qaris zemoqmedeba (xaxuni da wneva). es iwvevs talRis 

formis simetriis darRvevas – wina kalTa ukana kalTaze ufro cicabo da 

Sesabamisad, ufro moklec xdeba (sur. 9.3). wylis nawilakebi iZenen 

winsvliT siCqares da erTi brunis dasrulebis Semdeg brundebian ara 

moZraobis sawyis wertilSi, aramed aRmoCndebian odnav win talRis 

gavrcelebis mxares – orbita ar ikvreba. profilis aseTi asimetria, wina 

kalTis daxriloba SeiZleba, aRwevdes Rartafis mowyvetamde da 

warmoqmnides qoCora qafs. da bolos imis gamo, rom qaris siCqare xSirad 

araTanabaria talRis frontis (Rartafis) gaswvriv, talRis simaRlec 

araTanabari xdeba Rartafis gaswvriv anu sxva sityvebiT rom vTqvaT, 

talRa aRmoCndeba ara organzomilebiani, aramed samganzomilebiani. ai, 

aseTi talRebi warmoiqmneba yvelaze xSirad zRvaze.  

 

sur. 9.3. qarismieri talRis zedapiris profili. isari gviCvenebs qarisa da 
talRis gavrcelebis mimarTulebas 
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     samganzomilebiani talRebis zomebi miT metia, rac ufro Zlieri da 

xangrZlivia qari da rac metia qaris gaqaneba, anu manZili, romelsac is 

faravs wylis zedapirze gadaadgilebisas, rac damokidebulia mis 

mimarTulebaze. yvelaze did Relvas adgili aqvs raionebSi, sadac 

aRiniSneba xSiri da xangrZlivi Stormi. Zlieri Relvis didi farTobebi 

mdebareobs zomier ganedebSi, romelTac “moRriale ormocianebic” ki 

daarqves. didi Relvebi xSiria samxreT naxevarsferos okeanur rgolSi, 

kvazistacionaruli atmosferuli frontebis raionebSi da sxv. es raionebi 

kargad Cans okeaneebis atlasebis Sesabamis ruqebze. talRebis udidesi 

simaRle fiqsirdeba 34 m wynari okeanis Sua CrdiloeT nawilSi, udidesi 

(800 metramde) sigrZis talRebi fiqsirdeba britaneTis kunZulebis samxreT 

napirebTan da atlantikis okeanis ekvatorul nawilSi. giganturi talRebi 

dafiqsirda aseve, afrikis samxreT napirebTan, rac gaxda ramdenime gemis 

katastrofis mizezi – “mkvleli talRebi” – es aris erTeuli talRebi, 

romelTa simaRle 20 metrze metia. Tumca, umravles SemTxvevaSi talRis 

sigrZe 4 metrsac ver aRwevs, xolo 7,5 metrze maRali talRebi arc Tu 

xSiria. didi talRebis Cveulebrivi simaRle gacilebiT naklebia 

maqsimalur mniSvnelobebze: 130-170 m.  

     talRebis elementebis gazomva teqnikurad Zalian rTulia. amasTan, 

gazomvis warmoeba erT wertilSi naklebad axasiaTebs talRis mTel 

samganzomilebian vels. misi Seswavlis saukeTeso meTodia – 

stereofotografia, romelic iZleva zRvis talRuri zedapiris 

topografiisa da reliefis srul suraTs, magram mxolod erT momentSi – 

gadaRebis momentSi. moZraobis, droSi movlenis ganviTarebis Seswavlis 

mizniT SeiZleba, gamoviyenoT stereokinogadaReba, romlis Sedegadac 

miiReba Warbi raodenobis masala, romelsac arc Tu xSirad iyeneben. amitom 

masiuri dakvirvebebis dros,  balebSi Relvis zomebis xarisxobrivi 

SefasebisTvis sargebloben miaxloebiTi xerxebiT (cxrili 10.4).  

 

cxrili 9.1. Relvis xarisxis skala   

talRis 
simaRle, m 

Relvis xarisxi balebSi Relvis daxasiaTeba 

0 0 

0.25 mde I 

Relvas adgili ar aqvs, Stili:
susti, 

0.25 - 0.75 II zomieri 
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0.75 - 1.25 III 
1.25 - 2.0 IV 
2.0 - 3.5 V 

mniSvnelovani 

3.5 - 6.0 VI 
6.0 - 8.5 VII 

Zlieri 

8.5 - 11.0 VIII 
11.0 da meti IX 

Zalian Zlieri 

 

SeniSvna. talRebis simaRle Seesabameba im simaRles, romelsac aqvs samprocentiani 

uzrunvelyofa (anu 100 dakvirvebuli talRidan sami yvelaze maRali talRis saSualo 

simaRle).  

 

 

9.3. talRebis deformacia napirTan 

     napirTan miaxloebisas, sadac siRrme nulamde mcirdeba wylis 

kidesTan, talRaSi Tavs iCens mniSvnelovani cvlilebebi: icvleba wylis 

profili (sur. 9.4) da moZraobis – talRuri sxivis – mimarTuleba.  

 

 

sur. 9.4. talRis profilis deformacia TavTxel napirTan 

 

     talRam, napiridan asxletvis Semdeg SeiZleba, warmoqmnas mdgomi 

talRa an SeiZleba, daiSalos. talRebis daSlisas warmoiqmneba zvirTcema 

(migorva), an Sesxletva. talRis deformaciis sxvadasxva variantebi 

dakavSirebulia napiris xasiaTTan da fskeris sanapiro reliefTan. damreci 

fskerisa da ucvleli sanapiro zolis SemTxvevaSi talRis wina frTa 

ufro damreci xdeba, Rartafi eweva win mimaval Zirs da sabolood 

Camoiqceva da warmoqmnis zvirTcemas. talRis Rartafi miiswrafvis 

xmeleTisken da warmoiqmneba Sxefebi. rac didia talRa, miT ufro met 

nawilze iRvreba Sxefebi.   

Sxefebis sigane damokidebulia talRis zomaze da napiris 

daxrilobaze da meryeobs ramdenime metridan aTeul metramde. talRebis 



 120

ganuwyveteli zemoqmedebis Sedegad formirdeba plaJebi da grZivi (sanapiri 

zolis gaswvriv) da ganivi (napiridan gaSlili zRvisken) naleqebis 

nakadebi. mcired daqanebuli fskerisa da maRali cicabo napiris 

SemTxvevaSi mowyvetili Rartafi ecema napirze da wyali aisxliteba zemoT 

da warmoqmnis Sesxletvas. wyali okeanis napirebTan Sesxletvisas iwevs 

ramdenime aTeuli metris simaRleze. dafiqsirebulia 60 metramde simaRlis 

Sesxletvebi. cicabo napirisa da Rrmawyliani fskeris SemTxvevaSi 

SeiZleba, moxdes talRebis arekvla da mvardni da anarekli talRebis 

interferencia, anu mdgomi talRis warmoqmna. Tu kididan axlos fskerze 

arsebobs naklebi siRrmis serebi (rogoricaa rifebi), talRa, armisuli 

kidemde iSleba da warmoqmnis furTuns. didi talRebis SemTxvevaSi 

furTuni SeiZleba, warmoiqmnas kididan daSorebiTac SedarebiT did 

(ramdenime aTeuli metris) siRrmeze.  

     zvirTcemas, gansakuTrebiT Sesxletvas uzarmazari energia aqvs. 

arsebobs sanapiro nagebobebis ngrevis, betonisa da qvis uzarmazari, 

ramdenime aTeuli da zogjer aseuli tona masis mqone masivebis 

gadaadgilebis mravali faqti. aseTi didi energia aixsneba imiT, rom 

zvirTcemisas Rartafi, wydeba ra adgils, gardaiqmneba gadataniT talRad: 

wylis mTeli masa iwyebs ara rxeviT, aramed winsvliT moZraobas.  

     talRis naxevari sigrZis siRrmidan wylis kidesTan miaxloebisas 

talRis siCqare, sigrZe da simaRle mcirdeba. magram talRis sigrZis 

daaxloebiT 1/5-dan talRis sigrZe izrdeba; amasTan, gansakuTrebiT 

swrafad izrdeba siRrmidan 0,1 λ. amis Semdeg talRa iSleba da warmoqmnis 

zvirTcemas.  

talRis profilis deformaciasTan erTad icvleba talRis frontis 

mdgomareoba. napirTan mimarTebaSi ra kuTxiTac ar unda gadiodes igi 

gaSlil zRvaSi, napirze talRa amogordeba kidis paralelurad an Zalian 

maxvili kuTxiT kidesTan mimarTebaSi. es aixsneba imiT, rom mokle 

talRebis klasis warmomadgeneli talRa gadadis grZeli talRebis rigSi. 

xolo grZeli talRebis gavrceleba sxva kanons emorCileba: maTi siCqare 

damokidebulia ara talRis sigrZeze, rogorc mokle talRebis SemTxvevaSi, 

aramed mocemuli adgilis siRrmeze da siRrmis kvadratis fesvis 

proporciulia ( gHc = ). amitom rogorc ki talRa miaRwevs siRrmes, 

romelic talRis sigrZis naxevarze naklebia, frontis (Rartafis) 
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sxvadasxva ubnebi iwyebs sxvadasxva siCqariT moZraobas: kidesTan uaxloesi 

ubani Seanelebs moZraobas, xolo frontis xazi daiwyebs gamrudebas – 

gardatexas da awonasworebs frontis mimarTulebas kidis xazTan 

mimarTebaSi. Tavs iCens talRebis refraqcia. Tu sanapiro xazi aris ara 

swori, aramed daserili, warmoiqmneba Zalian rTuli talRuri veli (sur. 

9.4). mruddeba ara mxolod talRis fronti, aramed talRis sxivic da amis 

gamo iqmneba refraqciisa da interferenciis Znelad gasagebi sistema. 

talRuri sxivebi Tavs iyris napiris koncxebTan da iSleba yureebTan, rac 

didad arTulebs napiris formirebis procesebs, abraziuli da 

akulumulaciuri ubnebis warmoqmnas.  

 

sur.  9.4. talRebis refraqcia napirebTan. talRis fronti (uwyveti xazi) da 
talRuri sxivebi (punqtiri) 

 

amasTan, SeiZleba, warmoiqmnas wyvetili dinebebi, romlebic moZraobs 

napiridan gaSlili zRvisken frontis gardigardmo da wyvets mas. sxivebiT 

mocemuli Relvis suraTs didi mniSvneloba aqvs ara mxolod napirebis 

geomorfologiis Seswavlis, aramed sanapiro zonaSi hidroteqnikuri 

samuSaoebis (portebis, napirsamagri nagebobebisa da sxv.) mSeneblobis 

dagegmvisa da warmoebis mizniT. 

 

                        9.4. cunamis talRebi  

 

okeaneebisa da zRvebis napirebis zogierT ubanze  aRiniSneba cunami – 

erTeulovani talRebi an talRebis mcire seriebi (aTis farglebSi) 

ramdenime aTeuli santimetridan 30-35 metramde da zogjer meti simaRliT. 
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yvelaze xSirad aseTi talRebis xangrZlivoba 2-40 wT-ia, Tumca 

dafiqsirebulia 200 wuTis xangrZlivobis cunamic. talRis sigrZe 20-dan 

400-600 km-mde meryeobs, xolo talRis gavrcelebis siCqare asobiT 

kilometria saaTSi. ra Tqma unda, es talRebi ar aris qarismieri 

warmoSobis. isini warmoiSveba okeanis fskerze miwisZvrebis, fskeris 

cicabo ferdobebze mewyrebisa da wyalqveSa vulkanuri amofrqvevebis 

Sedegad. fskeris deformaciis Sedegad wylis sisqe garkveul farTobze 

aiwevs an daiwevs. deformacia aRwevs okeanis zedapirs da am farTobidan 

grZeli tipis iwyebs talRa iwyebs gadaadgilebas: wylis mTeli sisqe 

fskeridan zedapiramde modis moZraobaSi. warmoSobis adgilis siaxloves 

talRis simaRle rogorc wesi, mxolod 1-2 metria. mravali kilometris 

sigrZeze igi sruliad SeumCnevelia umniSvnelo daxrilobis gamo. gemze 

SeiZleba, igrZnobodes talRebis moZraoba mxolod sawyis momentSi, 

rodesac xdeba biZgi fskerze da mxolod im SemTxvevaSi, Tu gemi 

mdebareobs uSualod fskeris deformaciis ubans zemoT. mxolod napirTan, 

sadac talRa gamoaRwevs Selfze da xmeleTze, adgili aqvs talRis Zlier 

deformacias, izrdeba misi simaRle da talRa xmeleTze gadagordeba 

uzarmazari gorgalis saxiT.  

gamoTvlilia, rom ukanaskneli aTasi wlis manZilze wynar okeaneSi 

daaxloebiT 1000 cunami warmoiSva. atlantikisa da indoeTis okeaneebSi 

maTi raodenoba mxolod ramdenime aTeuli iyo. yvelaze xSirad cunami 

warmoiSveba iaponiis (Tavad saxeli “cunami” iaponuria), Ciles, perus 

napirebTan, aleutisa da havais kunZulebTan. cunamis xSiri gavrceleba 

wynar okeaneSi aixsneba okeanis seismuri da vulkanuri aqtivobiT. 

dedamiwaze 400 moqmedi vulkanidan wynar okeaneSi mdebareobs 330. Zlieri 

miwisZvrebis umetesobac (80%-mde) wynari okeanis zonaSi xdeba.  

     yvela cunami katastrofiT ar mTavrdeba. ase magaliTad, iaponiaSi 

yoveli 99 cunamidan mxolod 17 mTavrdeba katastrofiT, havais kunZulebSi 

49 cunamidan 5, kamCatkaze 16 cunamidan 4. katastrofuli cunamebi saSinel 

ubedurebebs iwvevs. magaliTad, 1703 wlis cunamis dros iaponiaSi 

daaxloebiT 100 aTasi adamiani daiRupa, xolo zondis sruteSi krakataus 

vulkanis amofrqveviT gamowveuli cunamis (1883 w.) Sedegad 40 aTasi kaci 

daiRupa.  
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cunamis didma saSiSroebam dRis werisgSi daayena cunamis Sedegebis 

SerbilebisaTvis specialuri samsaxuris Seqmnis aucilebloba. igi moicavs 

ramdenime rgols. pirvel rigSi es aris seismuri rgoli: sadgurebze 

dadgmulia specialuri seismografebi, romlebic mxolod cunamogenur 

miwisZvrebs afiqsireben (yvela miwisZvras rodi mohyveba cunami). Semdegi 

rgolia hidrologiuri, romelic aRWurvilia mowyobilobebiT, romlebic 

aRricxavs zRvis donis msvlelobas. am monacemebiT cunamis samsaxuris 

morige damkvirvebeli afasebs cunamis warmoqmnis albaTobas da acnobebs 

mis Sesaxeb mesame rgols – administraciul organoebs, romlebic 

aucileblobis SemTxvevaSi gaafrTxileben mosaxleobas. winaswar muSavdeba 

adamianebis evakuaciis sistema da usafrTxoebis yvela zoma.  

     cunamis pirveli samsaxuri iaponiaSi Seiqmna, aleutis cunamis Semdeg 

(1946 w.) – amerikis SeerTebul StatebSi, xolo kuriliis-kamCatkis cunamis 

Semdeg (1952 w.) – yofil sabWoTa kavSirSi. aRniSnuli samsaxurebi sakmarisi 

sizustiT muSaoben da maTi daxmarebiT moxerxda mniSvnelovani danakargis 

Tavidan acileba.  

mcire zomis cunamebi warmoiSveba zRvebSi. cunamis msgavsi movlenebi 

daikvirveba tropikuli qveynebis napirebTan. maT warmoSobs taifunebi – 

tropikuli ciklonebi. maT moaqvT udidesi Zalis qarebi, romelTa 

zemoqmedebiTac wyali moedineba napirze da faravs mas. aseT movlenas 

xSirad uwodeben Stormul modenas, magram Sedegebis msgavsebis gamo 

zogjer “meteorologiur cunamsac” uwodeben.  

 

                           9.5. Sida talRebi  

zRvaze gareSe Zalebis zemoqmedeba iwvevs ara mxolod wylis 

zedapiris, aramed wylis siRrmuli fenebis moZraobas. rxeviTi, talRovani 

moZraoba wylis sisqeSi arsebobs Sida talRebis saxiT. maTi arseboba 

SemCneul iqna jer kidev nansenisa da heland-hansenis mier norvegiis zRvaSi 

(1909 w.) erTsa da drois mokle periodSi imave wertilSi temperaturis 

cvlilebis mixedviT. didi temperaturuli cvlileba, romelsac isini 

akvirdebodnen, ver moxdeboda siTbos maragis cvlilebis Sedegad, miT 

umetes, rom cvlilebebi xdeboda regularulad ramdenimesaaTiani 

periodiT. mecnierebma swori Sefaseba misces aseT rxevebs, ivaraudes ra, 

rom adgili aqvs fenebis vertikalur wanacvlebebs talRis 
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horizontaluri gavrcelebisas. aRmoCnda, rom Sida talRis simaRle 

aRwevda 100 metrs. aseTive simaRlis Sida talRebi daikvirveboda 

hibraltaris raionSi (1962w.). uzarmazari simaRlis talRebs aqvT 

ramdenimesaaTiani periodi da maTi sigrZe ramdenime aTeul da aseul 

kilometrs aRwevs. 5-10 wuTidan 2-5 saaTamde periodis talRebis sigrZe 

ramdenime aseuli metri da kilometria, xolo maTi simaRle 10-20 metria.  

Sida talRis gavrcelebis siCqare damokidebulia wylis mezobeli fenebis 

simkvriveTa Soris sxvaobaze:  

,
12

12

ρρ
ρρ

π
λ

+
−

⋅=
w
gc  (9.8) 

sadac 2ρ  - wylis qveda fenis simkvrivea, xolo 1ρ  wylis zeda fenis 

simkvrive.  

     Sida talRebis erT-erT saxesxvaobas warmoadgens talRebi, romlebic 

gamowveulia moqcevis warmomqneli ZaliT, romelic arsebobs wylis 

nebismier wertilSi nebismier siRrmeze. am talRebisTvis damaxasiaTebelia 

sakuTari periodi, romelic tolia an jeradia dRe-Ramis (ufro sworad, 

mTvaris dRe-Ramis). 

Sida talRebis kidev erT saxes akvirdeboda nanseni arqtikul 

zRvebSi “framze”. es talRebi aRmoCenil iqna gemis qcevis mixedviT; 

zogierT adgilebSi gemi Zlier anelebda svlas yovelgvari xiluli 

mizezis gareSe. es movlena SeamCnies norvegiisa da kanadis sanapiro 

wylebSic da uwodes mas “mkvdari wyali”. es movlena Tavs iCenda, rodesac 

marilian wyalze ido mtknari an Zlier gamtknarebuli wylis fena. moZravi 

xomaldi warmoqmnisS ida talRebis sistemas wylebis sazRvarze, razec 

ixarjeba energia mis moZraobaze.  

Sida talRebs didi mniSvneloba aqvs wylebis gadarevis procesebis 

ganviTarebaSi, Txeli struqturis, Zlieri Sreebriobis formirebaSi, 

romelic iqneba talRebis Rartafebis daSlis Sedegad. isini aseve, 

gavlenas axdens bgeris gavrcelebaze, bgeriTi sxivebis gardatexaze, 

amcirebs okeanografiuli maxasiaTeblebis gansazRvris saimedoobas, Seaqvs 

ra gaurkvevloba maTi cvlilebebis mizezebSi. 
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                       Tavi 10. mimoqcevebi  

 

     mimoqcevad iwodeba okeanis dinamikis Zalian rTuli movlena, romelic 

dakavSirebulia kosmiuri sistemis dedamiwa-mTvare-mze urTierTqmedebis 

ZalebTan. es movlena yvelaze kargad Cans napirebTan perioduli ryevebiT, 

rodesac xan moqcevas – wylis donis matebas aqvs adgili, xan – miqcevas – 

wylis donis klebas. moqcevis bolos wylis donis saboloo mdgomareobas 

maRali wyali ewodeba, xolo miqcevis bolos wylis igive dones dabali 

wyali ewodeba. am doneebs Soris sxvaobas ewodeba moqcevis sidide. xSirad 

literaturaSi moqcevis sidides aRniSnaven terminiT “amplituda”, 

romliTac adre sargeblobdnen. Tumca, termin “amplitudas” aqvs zustad 

gansazRvruli fizikuri mniSvneloba – maqsimaluri gadaxra saSualo 

mniSvnelobidan rxeviTi moZraobis dros. zogadad SeiZleba, CaiTvalos, 

rom moqcevis sidide – ormagi amplitudaa, magram ufro zustad termini 

“amplitudas” gamoyeneba rekomendebulia maSin, rodesac saubari midis 

moqcevis elementarul talRebze, romlebic warmoqmnian moqcevas.  

okeaneSi moqcevis movlena mJRavndeba ara mxolod donis ryevebiT, 

aramed dinebebis saxiTac da rogorc adrec aRvniSneT, Sida talRebis 

saxiTac.  

 

 

              10.1. mimoqcevebis ZiriTadi elementebi  

 

     yvelaze kargia moqcevis Seswavlis dawyeba donis ryevis 

maxasiaTeblebiT. mrudze, romelic gamoxatavs zRvis donis cvlilebas 

moqcevis erTi periodis manZilze (sur. 10.1), SeiZleba, datanil iqnas 

movlenis zogierTi maxasiaTebeli, kerZod:  

               - maqmwh  - maqsimaluri maRali wylis simaRle; 

minmwh   - minimaluri maRali wylis simaRle; 

maqdwh  - maqsimaluri dabali wylis simaRle; 

mindwh  - minimaluri dabali wylis simaRle; 

0A  an 0Z  – saSualo siRrme siRrmeebis nuls zemoT; 

mindwmaqmw hhB −= –dRe-RameSi moqcevis didi mniSvneloba;  
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maqdwminmw hhb −=  - dRe-RameSi moqcevis mcire mniSvneloba 

mwmt – maRali wylis modinebis dro;  

dwmt – dabali wylis modinebis dro;  

dwmmwmm ttT −= – dabali wylis donis  matebis dro maRal wylamde;  

mwmdwmk ttT −= – maRali wylis donis  klebis dro dabal wylis donemde;  

τ – moqcevis periodi, dro ori mezobeli maRali savse wylebis 

momentebs Soris;  

mTT - mTvaris Sualedi – drois periodi dakvirvebis punqtis 

meridianze mTvaris zeda kulminaciisa da maRali wylis dadgomis moments 

Soris. 

grafiki agebulia skalis masStabis gareSe; ordinatTa RerZi 

gviCvenebs donis dgomis simaRles sigrZis erTeulebSi – rogorc wesi, 

santimetrebSi, xolo abscisTa RerZi gviCvenebs dros, Cveulebriv, saaTebSi 

da saaTis nawilebSi. moqcevis ryevis sruli periodi, rogorc wesi, tolia 

mTvaris dRe-Ramisa, anu 24 sT. 50 wT.  

 

sur. 10.1. zRvis donis cvlileba mimoqcevis dros (aRniSvnebi ix. teqstSi) 

 

     grafikis monacemebiT Cans, rom zRvis donis cvlileba ukavSirdeba 

mTvaris moZraobas: maRali wyali dgeba garkveuli dagvianebiT mTvaris 

kulminaciis momentebTan mimarTebaSi; aRniSnul dagvianebas ewodeba 

mTvaris Sualedi da izomeba saaTebiT. mTvare warmoadgens moqcevebis 
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mTavar mizezs, xolo dagvianeba dakavSirebulia dakvirvebis raionis 

adgilobriv pirobebTan. mTvaris saSualo Sualedi, romelic gamoTvlilia 

gansazRvrul SezRudul pirobebSi, iwodeba navsadguris gamoyenebiT 

saaTad. igi gamoiyeneba rogorc navsasdguris individualuri Tavisebureba,   

maRali wylis dadgomis momentis miaxloebiT dasadgenad  aseve 

sargebloben  yovelwliuri astronomiuli  kalendriT.  

     grafiki aseve, gviCvenebs, rom donis svla hgavs harmoniul rxevas, 

magram Zlier garTulebulia. moqcevis mrudze Cans moqcevis Zalian 

mniSvnelovani maxasiaTebeli – dRe-Ramuri uTanabroba simaRlisa da drois 

mixedviT, anu mezobeli maRali da dabali wylebis simaRleebs Soris 

gansxvaveba da donis zrdisa da dacemis drois sxvaobas. moqcevis aseTi 

saxe fiqsirdeba msoflio okeanis sanapiros mraval punqtSi. igi 

miekuTvneba Sereuli moqcevis tips. yvela moqceva donis svlis mrudis 

mixedviT iyofa Semdeg saxeebad: swori dRe-Ramuri, araswori dRe-Ramuri da 

araswori naxevardRe-Ramuri. okeaneSi yvelaze metad gavrcelebulia swori 

naxevardRe-Ramuri moqceva, SedarebiT naklebad gvxvdeba Sereuli moqceva, 

xolo swori dRe-Ramuri moqceva fiqsirdeba sanapiros Zalian bevr ubanze.  

moqcevis dRe-Ramuri uTanasworoba gamowveulia mTvarisa da mzis 

daxrilobis cvlilebiT, rac dakavSirebulia dedamiis RerZis daxrilobiT 

ekliptikisadmi. amitom dRe-Ramuri uTanabroba icvleba daxrilobis 

cvlilebaze damokidebulebis sididis mixedviT.  

     kidev erTi uTanasworoba, romelsac ewodeba naxevarTviani anu fazuri 

(radgan ukavSirdeba mTvaris fazebs), gamowveulia imiT, rom moqcevas iwvevs 

ara mxolod mTvare, aramed mzec da mzisa da mTvaris Zalebi, romlebic 

iwvevs moqcevas, SeiZleba erToblivad moqmedebisas Seikribos da Sedegad 

gamoiwvios daxrilobis gazrda an gamoakldes erTmaneTs da Sedegad 

gamoiwvios daxrilobis Semcireba. pirvel SemTxvevaSi – mTvarisa da mzis 

moqcevis gamomwvevi Zalebis Sekreba – miekuTvneba sizigias, anu 

axalmTvareobasa da savsemTvareobas, xolo meore – miekuTvneba 

kvadraturebs, anu mTvaris fazebis pirvel da mesame meoTxedebs. sizigiebi 

da kvadraturebi meordeba yovel or kviraSi erTxel da aseve, meordeba 

didi mniSvnelobis sizigiuri moqcevebi da mcire mniSvnelobis 

kvadraturuli moqcevebi. astronomiul movlenasTan – sizigiebTan, 

kvadraturebTan mimarTebaSi – miwieri movlenebi (sizigiuri da 
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kvadraturuli moqcevebi) Seyovnebulia. Seyovnebis dro, romelic dRe-

RamobiT izomeba, iwodeba moqcevis asakad.  

     uTanasworobis kidev erTi saxeoba – mTvaris anu paralaqtikuri. igi 

ganisazRvreba dedamiwidan mTvaremde manZilis cvlilebiT mTvaris orbitis 

elifsurobis gamo: rodesac mTvare maqsimalurad uaxlovdeba dedamiwas 

(perigeumi) mTvaris moqcevis gamomwvevi Zala 40%-iT metia, vidre apogeumis 

(mTvaris maqsimalurad daSorebuli mdgomareoba dedamiwidan) dros. aseT 

mdebareobas adgili aqvs TveSi erTxel. moqcevebis kidev amis msgavsi 

uTanasworoba gamowveulia dedamiwasa da mzes Soris manZilis cvlilebiT. 

am uTanasworobas ewodeba mzis wliuri paralaqtikuri uTanasworoba da 

misi periodi aris erTi weli.  

     garda uTanasworobis ZiriTadi saxeebisa, arsebobs aseve, 

grZelperiodiani uTanasworobis ramdenime saxe periodebiT 4,5; 9,3; 18,6 

weli da meti. Tumca, rac metia uTanasworobis periodi, miT metia 

uTanasworobis mniSvneloba. uTanasworoba gamowveulia astronomiuli 

mizezebiT, sami ciuri sxeulis – dedamiwis, mTvarisa da mzis – moZraobis 

sirTuliT mizidulobis Zalebis velSi. swored mizidulobis Zalebi qmnian 

moqcevis pirobebs.  

 

                      10.2. moqcevis warmomqmneli Zalebi  

niutonma aRmoaCina msoflio mizidulobis universaluri kanoni, 

romelic gamoixateba mizidulobis Zalis formuliT: 2/ rMmkF ⋅= , sadac M 

da m – urTierTmimzidi sxeulebis masebia, k – gravitaciuli mudmivaa, r – 

sxeulebs Soris manZilia. sistemaSi dedamiwa-mTvare (sur. 10.2) MM  aris 

dedamiwis (E ) masa, m  – mTvaris ( L ) masa, romelic 81,5-jer naklebia 

dedamiwis masaze, xolo r  am or sxeuls Soris manZilis ( D ) saSualo 

mniSvnelobaa,D romelic udris dedamiwis R radiusis 60,3-s. es is Zalaa, 

romelmac unda gamoiwvios mTvarisa da dedamiwis erTmaneTTan miaxloeba. 

magram mTvare dedamiwaze ar vardeba, radgan moqmedebs kidev erTi Zala, 

romelic ewinaaRmdegeba mTvarisa da dedamiwis erTmaneTTan miaxloebas – 

centridanuli Zala. am Zalis gamomwvevi mizezebis gasagebad unda 

davazustoT gamonaTqvami “mTvare brunavs dedamiwis garSemo”: amavdroulad 

Tavad dedamiwac brunavs masis saerTo centris garSemo, romelic 

mdebareobs sxeulebis centrebs Soris manZilebze, romlebic mocemuli 
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sxeulebis masebis ukuproporciulia. orive sxeuli moZraobs, rogorc 

mizidulobis ZaliT Sekruli erTiani dinamikuri sistema. dedamiwisa da 

mTvaris masebis fardoba iseTia, rom mocemuli centri mdebareobs 

dedamiwis SigniT da misi centridan daSorebulia manZiliT, romelic 

tolia dedamiwis radiusis 0.73-s. masis centris garSemo brunvisas 

dedamiwis sxeulis yvela wertili erTi Tvis manZilze Semowers wrewirs, 

romlis radiusia 0,73R. Sedegad, dedamiwis yoveli wertili ganicdis 

centridanuli Zalis zemoqmedebas, romelic erTnairi mniSvnelobis aris 

dedamiwis yvela wertilSi, maT Soris dedamiwis centrSic. sistemis 

dedamiwa-mTvaris arsebobisTvis aucilebelia, rom centridanuli da 

mizidulobis Zalebi gawonaswordes, anu mocemuli Zalebi sididiT iyos 

toli da iyos mimarTuli erTmaneTis sawinaaRmdegod. mTvaris mizidulobis 

Zala dedamiwis centris erTeuli masisTvis  udris 2/ DLk ⋅ . ese igi 

centridanuli Zala tolia 2/ DLk ⋅ , igi mudmivi mniSvnelobisaa dedamiwis 

nebismier wertilSi da misi mimarTuleba sawinaaRmdegoa imave Zalis 

mimarTulebisa mTvareze. mTvaris mizidulobis Zala ar SeiZleba iyos 

erTnairi dedamiwis yvela sxva danarCeni wertilisTvis sxvadasxva manZilis 

gamo da igi ganisazRvreba formuliT 2/ dLk ⋅ , sadac d manZilia dedamiwis 

zedapiris wertilsa da mTvaris centrs Soris. es sidide moqceulia 

sazRvrebSi .RDdRD −≥≥+  moqcevis warmomqmneli Zala dedamiwis 

sxvadasxva ubanze sxvadasxvaa (sur. 10.2, 10.3). sivrculad es iqneba moqcevis 

warmomqmneli Zalis veli, romelic gars Semourbens dedamiwas mTvaris 

moZraobasTan erTad erTTviani periodiT.  

 

sur. 10.2. moqcevis warmomqmneli Zalebi 
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sur. 10.3. moqcevis warmomqmneli Zalis ganawilebis sqema dedamiwis zedapiris 
meridianul kveTaze 

 

Tumca, radganac dedamiwis brunvis periodi erTi dRe-Ramea, mocemuli veli 

gadaadgildeba siCqariT, romelic ganisazRvreba am ori periodiT. radgan 

brunva erTi mimarTulebiT xdeba, sanam dedamiwa erT bruns gaakeTebs, 

mTvare SedarebiT did manZilze gaivlis. mTvaris “dasawevad” dedamiwas 

dro sWirdeba – swored is 50 wuTi, romliTac mTvaris dRe-Rame aRemateba 

mzis dRe-Rames.  

     rogorc suraTze 10.2 Cans, moqcevis warmomqmneli Zala icvlis 

sidides da mimarTulebas, amasTan dedamiwis zedapirisadmi sxvadasxva 

kuTxiT. xazze, romelic aerTebs orive sxeulis centrebs, moqcevis 

warmomqmneli Zala mimarTulia dedamiwidan, xolo wrewirze, romlis 

sibrtyec mocemuli xazis perpendikularulia, - dedamiwis zedapiridan misi 

centrisken. gamoTvlebi gviCvenebs, rom mimarTulebis Secvla xdeba 

radiusze, romelic mobrunebulia centrebis xazisken 54º-iT. am wertilSi 

moqcevis warmomqmneli Zala mimarTulia mxebis gaswvriv dedamiwis 

zedapirisken. miRebuli am Zalis daSla horizontalur da vertikalur 

mdgenelebad. zemoT xsenebul xazze da wrewirze erT-erTi mdgeneli 

utoldeba 0-s, xolo meore iZens maqsimalur mniSvnelobas, romelic 

vertikaluri mdgenelis SemTxvevaSi udris mizidulobis Zalis 9·10-6 wils, 

xolo horizontaluri mdgenelis SemTxvevaSi udris mizidulobis Zalis 

12·10-6 wils. okeaneSi moqcevis movlenaSi mTavar rols TamaSobs 

horizontaluri mdgeneli, radgan igi moqmedebs siblantis Zalis 
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sawinaaRmdegod, romlis wylis SemTxvevaSi Zalzed mcirea, xolo 

vertikaluri mdgeneli mxolod mcired cvlis simZimis Zalas.  

     moqcevis Teorias ori mimarTuleba aqvs: erTi msoflio okeanis 

zedapirs yovel mocemul momentSi ganixilavs, rogorc wonasworobis 

figuras – es aris statikuri Teoria, xolo meore warmoadgens mas, 

rogorc talRur process perioduli Zalis zemoqmedebiT da ewodeba 

moqcevis dinamikuri Teoria.  

 

10.3. moqcevis statikuri da dinamikuri Teoriebi 

 

     wonasworobis Teoria anu moqcevis statikuri Teoria SemuSavebulia 

niutonis msoflio mizidulobis kanonis safuZvelze. mocemuli Teoriis 

Tanaxmad, moqcevis warmomqmneli Zalis velSi okeanis zedapiri iRebs 

wonasworobis figuras. Tu gaviTvaliswinebT, rom okeane faravs dedamiwis 

myar garss erTnairi siRrmis mqone erTiani feniT, maSin aseT zedapirs 

warmoadgens brunvis elipsoidi, romelic aris moqcevis elipsoidi, 

romlis didi centric yovelTvis mimarTulia mTvarisken. elipsoidis 

zedapiri ori amozneqilobiT – “kuziT” – iwevs okeanis simSvidis saSualo 

donis zemoT, xolo maT Soris moqceulia farTo zolad, romelic gars 

ertymis mTels myars sferos – mcire wylebis zoli – Zevs saSualo donis 

qvemoT. elipsoidi, mTvaris Semdeg akeTebs erT bruns erTi Tvis 

ganmavlobaSi, xolo myari sxeuli elipsoidis SigniT akeTebs erT bruns 

dRe-RameSi, rac iwvevs kidec sxeulis yovel wertilSi moqcevis tipis 

donis periodul ryevebs.  

     mTvaris daxriloba periodulad icvleba  farglebSi 23,5º S-23,5º N, 

elipsoidis SedarebiT didi RerZi monacvlobiT daxrilia ekvatoris 

sibrtyisken, rac qmnis moqcevis dRe-Ramur uTanasworobas.  

     statistikuri Teoria iZleva moqcevis simaRlis gamoTvlis saSualebas 

saSualo h donidan Semdegi formuliT:  

),
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1(cos
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Lh  (10.1) 

 

sadac Z mTvaris zenituri daSorebaa, anu es aris kuTxe vertikalsa 

(zenitSi mimarTulebasa) da mTvarisken mimarTulebas Soris. mocemuli 
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formuliT gaangariSeba gviCvenebs, rom yvelaze maRali done (“kuzebze”) 

aris 0,36 m, mcire wylebis udablesi mdebareoba aris 0,18 da moqcevis 

sidide udris 0,54 m.  

     mzec qmnis moqcevis sakuTar elipsoids, romelic mzesTan erTad 

moZraobs. Tumca, mzis moqcevis Zalis sidide Seadgens mTvaris moqcevis 

Zalis 0,46-s da amitom mzis elipsoidis donis gadaxra naklebia, xolo 

moqcevis sidide tolia 0,25 m.  

     orive elipsoidis urTierTmdebareobis cvlilebiT aixsneba fazuri 

(naxevarTviani) uTanasworoba: rodesac orive elipsoidis RerZebi 

erTmaneTs emTxveva (sizigia), moqcevebis simaRleebi ikribeba, xolo 

rodesac RerZebi urTierTperpendikularulia (kvadraturebi), simaRleebi 

akldeba erTmaneTs da moqcevis Sesabamisi mniSvnelobebi Seadgens 0,79 da 

0,20 metrs. garda amisa, Tu gaviTvaliswinebT paralaqtikur uTanasworobas, 

moqcevis saboloo mniSvnelobebi iqneba 0,90 da 0,19 m. aseTi umniSvnelo 

moqcevebi ar SeiZleba, CaiTvalos msoflio okeanisTvis damaxasiaTeblad 

da mxolod gaSlili okeanis iseT kunZulebTan, rogoricaa wm. elenes 

kunZuli, guami, isini uaxlovdeba Teoriul mniSvnelobas 0,8 m.  

    statikuri Teoriis Tanaxmad, erT meridianze erTdroulad unda moxdes 

maRali wylebis modineba, xolo dRe-Ramuri uTanasworoba damokidebulia 

ganedze, rac aseve ar arsebobs bunebaSi. arsebobs moqcevis realuri 

movlenis sxva detalebic, romelTac statikuri Teoria ver xsnis, Tumca 

movlenis ZiriTadi kanonzomierebebi am TeoriiT kargad aris axsnili.  

     im Seusabamobebis axsnis mizniT, romlebic axasiaTebs statistikur 

Teorias, moqcevis dinamikuri Teoria ganixilavs movlenas ara statikaSi, 

aramed moZraobaSi, rogorc talRas. es Teoria wamoayena laplasma, 

ganaviTara  erim, darvinma, dudsonma da kvlavac ixveweba.  

     Tu moqcevis simaRlis formulaSi (10.1) zenitur manZils Z-s 

gamovxatavT misi ganmsazRvreli argumentebiT, anu daxrilobiT δ , saaTuri 

kuTxiT A (ekvatoris rkali dakvirvebis punqtis meridianidan dasavleTis 

mimarTulebiT mTvaris meridianamde) da dakvirvebis punqtis siganiT )(ϕ , 

igi miiRebs Semdeg saxes:  
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     donis yvelaze didi cvalebadoba naxevari dRe-Ramuri periodiT 

aRwerilia am formulis mesame wevriT, meore wevri iZleva dRe-Ramur 

periods, xolo pirveli wevri aRwers SedarebiT xangrZliv periodebs. 

formulaSi (10.2) koeficienti frCxilis win bolomde ucvleli ar aris: 

mniSvnelSi dgas D – saSualo manZili dedamiwisa da mTvaris centrebs 

Soris, romelic icvleba Tvis manZilze 57-dan 63,7 R-mde. icvleba 

daxrilobac. es yvelaferi iwvevs sxvadasxva saxis uTanasworobas, razec 

ukve iTqva.  

     aseve arsebobs mzis moqcevis gamomwvevi Zalis gamosaTvleli 

analogiuri formula  .  

 

 

10.4. moqcevis talRisa da nawilakebis orbitebis agebuleba. moqcevis 

dinebebi 

     moqcevis talRa miekuTvneba grZeli talRis tips: misi sigrZe, rogorc 

moqcevis elipsoidi gviCvenebs, rom igi tolia dedamiwis paralelis 

naxevari sigrZis, anu zogierT SemTxvevaSi aTasi kilometrisac (ekvatorze 

20 000 km), xolo okeanis saSualo siRrme daaxloebiT 4 km-ia. amitom 

moqcevis talRis gavrcelebis fazuri siCqare ganisazRvreba lagranJ-eris 

formuliT: ,gHc = sadac H okeanis siRrmea. orbitaluri siCqare 

ganisazRvreba sxva da ara qarismieri talRebis formulebiT, radgan 

moqceviTi talRis nawilakebis orbitebi aris ara wriuli, aramed 

eliptikuri da amasTan, Zalian gawelili: elipsebis mcire RerZi izomeba 

(moqcevis simaRlis) metrebiT, didi RerZi – nawilakebis garbeni moqcevis 

gavrcelebis mimarTulebiT – izomeba kilometrebiT. amitom nawilakebis 

orbitaluri moZraoba moqcevis talRaSi aRiqmeba, rogorc maRali siCqaris 

moqcevis dineba (wamSi aTeuli da aseuli santimetric ki). zedapiridan 

fskeramde elipsis patara RerZi mcirdeba da fskeris uSualo siaxloves 0-

is toli xdeba. didi RerZi ucvlelad rCeba da amitom fskerTan 

orbitaluri moZraoba gardaiqmneba ukuqceviT-winsvliT, reversul 

moZraobad. igive sqemaa damaxasiaTebeli zRvis viwro ubnebisTvis – 

sruteebisa da arxebisaTvis. gaSlil zRvaSi warmoiqmneba dedamiwis 

brunvis gadamxreli Zala da orbita iRebs daxrili wrewiris formas. 

mocemuli daxriloba Zalian mcirea da Seadgens mxolod rkalis minutebs,  
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misi kuTxis tangensi tolia moqcevis sididis fardobisa orbitis 

diametrTan.    

     amgvarad, yvelaze martiv SemTxvevaSi arxSi dinebas aqvs mxolod ori 

urTierTsawinaaRmdego mimarTuleba, xolo misi siCqare ganuwyvetliv 

icvleba nulidan mis udides mniSvnelobamde. gaSlil zRvaSi dinebis 

siCqare mudmiv mniSvnelobas unarCunebs, magram ganuwyvetliv icvleba misi 

mimarTuleba, nawilaki moxazavs wrewirs daxril sibrtyeze da amasTan, 

ufro zemoT mdebareobs wrewiris is nawili, romelic talRis gavrcelebis 

mimarTulebis marjvniv Zevs (CrdiloeT naxevarsferoSi). aseTia nawilakebis 

orbitebi, romelTa zemoqmedebiTac xdeba moqcevis dinebebis formireba or 

umartives SemTxvevaSi regularuli moqcevis dros. realur pirobebSi da 

araregularuli moqcevisas nawilakebis orbitebi SeiZleba, Semoxazavdnen 

Zalian rTul, fantastikuri moxazulobis figurebs, gansakuTrebiT maSin, 

rodesac fskeri rTuli formiT gamoirCeva.  

     moqcevis dinebebi gamoirCeva ara mxolod periodulobiT, aramed 

maRali siCqareebiTac, romlebic magaliTad, aleutis kunZulebTan aRwevs 5 

m/wm-s. amasTan, moqcevis dineba moicavs wylis mTel sisqes da mxolod 

fskeris maxloblad miileva.  

 

10.5. moqcevis talRis deformacia napirTan 

 

     napirTan miaxloebisas icvleba moqcevis talRis, rogorc Wavlis, 

yvela elementi. praqtikulad yvelaze mniSvnelovani elementia moqcevis 

sidide. igi izrdeba frontis siRrmis Semcirebasa da sigrZis 

SemcirebasTan erTad viwro sivrceSi – sruteSi an zRvis ubeSi – 

SesasvlelTan. srutis siRrmisa da siganis cvlilebebis yvelaze martiv 

pirobebSi moqcevis sididis zrdis formulas iZleva eri-grini:  

 

,00
0 H

H
BB

ω
ω

=        (10.3) 

 

sadac indeqsi 0 exeba Sesasvlel sagduls, B – srutis siganea,HH H – misi 

siRrme,  ω – moqcevis sidide, xolo maTi mniSvnelobebi indeqsis gareSe – 

sruteSi.  
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     sruteebSi moqcevis sakmaod didi mniSvnelobebi aixsneba yureebis 

siganisa da siRrmis Semcirebis erToblivi zegavleniT. msoflio okeaneSi 

moqcevis yvelaze didi sidide (18 m) aRiniSneba fandis sruteSi (CrdiloeT 

amerikis materiksa da axali Sotlandiis naxevarkunZuls Soris); 10 metrze 

meti moqcevis sidideebi dafiqsirebulia pentagonis samxreTiT, bafinis 

miwaze, aliaskis yureSi, kambiis yureSi (indoeTis okeane).  

     rogorc aRvniSneT moqcevis sididis mniSvnelovan zrdas adgili aqvs 

talRis energiis SenarCunebis pirobebSi, rodesac wylis didi masa, anu 

did siRrmeze da didi siganis pirobebSi, gadascems mTel Tavis energias 

SedarebiT mcire masas, anu SedarebiT nakleb siRrmeze da siganeze. swored 

aRniSnuli iwvevs talRis simaRlis zrdas. aseTi mosazreba 

gamarTlebulia, rodesac talRa gadaadgildeba TavTxelze SedarebiT 

mokle manZilze. Tu talRis mier gavlili manZili Selfze didia, fskerze 

wylis xaxunis Sedegad energiis mniSvnelovani nawili ikargeba da talRa 

SeiZleba, araTu ar gaizardos, aramed Semcirdes kidec, rogorc 

aRniSnuls adgili aqvs cimbiris zRvebis sanapiroze, sadac ganier Selfze 

moqcevis sidide 0,1-0,3 metria. moqcevis talRis fskerze xaxuni (moqcevis 

xaxuni) Tumc umniSvneloa, magram kosmosuri masStabis Sedegebamde 

mivyavarT: misi moqmedeba akumulirdeba  droTa manZilze da anelebs 

dedamiwis dRe-Ramur moZraobas. moqcevis talRa zrdis dRe-Ramis 

xangrZlivobas erTi mili/wamiT 100 weliwadSi, anu 1 wuTiT eqvs milion 

welSi. amitom aRniSnuli Seneleba aisaxeba mxolod geologiuri da 

astronomiuli masStabebis movlenebsa da procesebze.  

     napirTan axlos, gansakuTrebiT sruteebSi, Tavs iCens moqcevis talRis 

deformaciis kidev erTi saxe, romelic dakavSirebulia interferenciis 

movlenasTan. sxvadasxva fazebisa da sidideebis moqcevis talRebi, 

romlebic Tavs iyris napiris erT wertilSi mxridan, edeba erTmaneTs, 

Sedegad icvleba moqcevis elementebi da misi xasiaTic ki. amiT aixsneba 

moqcevebis sxvadasxva xasiaTi sanapiro zolze (magaliTad, dRe-Ramuri 

moqceva baltiis zRvis samxreT nawilSi mTels zRvaze regularuli 

moqcevis dominirebis pirobebSi). moqcevis talRa SeiZleba, mdinareebSic 

Caedinebodes.   

     rogorc naCvenebi iyo moqcevis gantoleba Sedgeba sami wevrisgan – 

dRe-Ramuri, naxevar dRe-Ramuri da grZeli periodebisgan. es gantoleba 
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SeiZleba, kidev ufro met mdgenelad davSaloT harmoniuli analizis 

meTodis gamoyenebiT, romelic SeimuSava darvinma. mocemuli meTodi iZleva 

moqcevis donis svlis realuri mrudis warmodgenis saSualebas, rogorc 

garkveuli raodenobis elementaruli harmoniuli anu sinusoiduri an 

kosinusoiduri (imisda mixedviT, Tu romelia teqnikurad ufro 

mosaxerxebeli) rxevebis jami. amasTan, iTvleba, rom yoveli elementaruli 

rxeva iZulebiTia, anu misi periodi tolia aRmgznebi Zalis periodis da 

rom es rxevebi geometriulad ikribeba, rom xdeba talRebis erTmaneTze 

dadeba da jami ganapirobebs Sedegobriv rxevas, romelic TiTqmis zustad 

imeorebs moqcevis donis svlis realur mruds.  

calkeuli harmoniuli rxeva aRiwereba formuliT:  

),(cos ξ−= tqtRh          (10.4) 

sadac t aris dro, q aris kuTxuri siCqare, R aris elementaruli 

harmoniuli talRis amplituda da ξ  aris misi sawyisi faza. kuTxuri 

siCqare ganisazRvreba elementaruli talRis periodiT τπ /2  da 

dakavSirebulia sistemis dedamiwa-mTvare-mze moZraobasTan, xolo 

sidideebi R da ξ  Sedgebian ori elementisgan: erTi – astronomiuli, 

romelic ganisazRvreba Sesabamisi cxrilebidan da meore – romelic 

dgindeba dakvirvebebiT da romelic dakavSirebulia punqtis adgilobriv 

geografiul pirobebTan. harmoniuli analizis amocanac mdgomareobs 

swored rom R da ξ  sidideebis am or nawilad dayofaSi da harmoniuli 

mudmivebis miRebaSi, romlebic R da ξ  sidideebisgan gansxvavebiT, ar 

iqnebian damokidebuli droze.  

     dayofis Semdeg formula (10.4) gardaiqmneba Semdeg gamosaxulebad:  

),)(cos[ 0 KuvqtfHh −++=   (10.5) 

sadac H da KK harmoniuli mudmivebi arian: elementaruli talRis 

amplituda (m) da faza (gradusi), (v0+u) – argumentis astronomiuli 

nawilia, f – mamravlia, romelic aseve, damokidebulia astronomiul 

pirobebze, xolo q – kvlav talRis kuTxuri siCqarea, romelic tolia 

sididis τπ /2 . yovel elementarul talRas sakuTari parametrebi aqvs, 

romelTagan mTavaria – mocemuli talRis periodi (kuTxuri siCqare) da 

amplituda. es parametrebi ganisazRvreba mravali astronomiuli sididis 

daxmarebiT: mTvaris orbitis eqscentrisiteti, mTvaris daxriloba 
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ekvatorisken, mTvaris saSualo grZedi da sxv.  garda amisa, mniSvneloba 

aqvs dakvirvebis adgilis ganeds. moqcevis simaRlis sakmaod zusti, magram 

arasruli gantoleba Seicavs 37 wevrs, romelTagan yoveli aRwers 

elementarul harmoniul talRas i. Tu yvelas SevajerebT, miviRebT donis 

svlis realur mruds:  

,))(cos[
1

0∑
=

−++=
n

i
iiiii KuvtqHfh  (10.6) 

     am formulis mixedviT SeiZleba, gamovTvaloT donis cvalebadoba 

droSi – harmoniuli mudmivebis saimedoobis Sesamowmeblad, da win – 

moqcevis winaswari gaangariSebisTvis. donis harmoniuli ryevebi – 

kosinusoidebi – SeiZleba, gamovTvaloT drois nebismieri xangrZlivobis 

monakveTisTvis. yvela 37 gantolebis harmoniuli mudmivebis misaRebad 

saWiroa donis yovel saaTobrivi mniSvnelobebis codna 19 wlis manZilze, 

rac yovelTvis SesaZlebeli ar aris.  

     praqtikaSi Cveulebriv, Semoifarglebian rva harmonikiT. danarCenebis 

amplitudebi Zalian mcirea da isini doneze umniSvnelod moqmedeben.  

     rva da zogjer meti talRis parametris mixedviT, winaswar gamoTvlian 

savse da mcire wylebis simaRleebsa da momentebs, xolo zogierTi 

punqtisTvis – moqcevis simaRlesac wylis yoveli dRis yovel saaTSi da 

adgenen cxrilebs. cxrilebi “weliwdeuli” an “moqcevebis cxrilebi” 

gamoicema yovel wels da maT Sedgenas didi dro da Zalisxmeva sWirdeba.  

dudsonma da  varburgma winaswari gaangariSebis gacilebiT martivi meTodi 

SemogvTavazes, romelic iZleva Seudareblad xanmokle – mxolod ori dRe-

Ramis xangrZlivobis dakvirvebebis Catarebis saSualebas. duvaninma, 

romelmac aRniSnuli meTodi ganaviTara, SemogvTavaza “mudmivi moqmedebis” 

moqcevis cxrilebi, romelTa yovelwliurad xelaxla gamocema saWiro ar 

aris. marTalia, praqtikaSi isini nakleb mosaxerxebelia, samagierod, metad 

xelsayrelia.  

     miTiTebuli principebiT adgenen moqcevis dinebebis cxrilebsac. maT 

Sesadgenad iyeneben gaSlil zRvaSi sadgurebze dinebebze xangrZliv 

dakvirvebebs. dakvirvebaTa Sedegebs amuSaveben harmoniuli analizis igive 

meTodiT, iReben harmoniul mudmivebs da maTi gamoyenebiT winaswar 

gaiTvlian dinebebs.  
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     moqcevis talRis gavrcelebis suraTi kargad Cans kotidaluri 

xazebis an ubralod, kotidalur rukebze. saxelwodeba “kotidaluri 

xazebi” an ufro mokled, “kotadalebi” aRebulia inglisuri 

saxelwodebidan cotidal (tide – moqceva, cotidal _ Tanamoqcevis). kotidalebi – 

es izoxazebia, romlebic aerTebs wertilebs, romlebSic savse wyali dgeba 

erTsa da imave droSi. ruqebs ageben sanapiro dakvirvebebis monacemebiT da 

fskeris reliefis gaTvaliswinebiT, talRis gavrcelebis siCqaris 

formulis ( gHc = ) gamoyenebiT. SesaZleblobis SemTxvevaSi iSvelieben 

gaSlil zRvaSi TviTmweris (mareografebis) monacemebsac, romlebic iweren 

donis svlas napiridan Sors. kotidalebi rogorc wesi, tardeba 1 sT 

intervaliT da inomreba 0-dan 12-mde an 24 saaTamde “moqcevebis cxrilis” 

gamoyenebiT, sadac mieTiTeba savse wylis dadgomis dro ZiriTad punqtSi 

(nulovani kotidali).  

     kotidaluri ruqa, erTis mxriv, iZleva moqcevis talRis gavrcelebis 

suraTs – moqcevis Rartafis Tanmimdevruli mdgomareobebi yovel erT 

saaTSi erTxel, xolo meores mxriv, mocemul momentSi moqcevis erTnairi 

fazebis mdgomareobis suraTs, romlebic erTmaneTisgan gansxvavdeba TiTo 

saaTiT, anu Tu kotidalze miTiTebulia “0” da mocemul momentSi 

daikvirveba savse wyali, kotidalze Tu miTiTebuli iqneba “6”, adgili 

eqmneba mcire wyals.  

 kotidalur ruqebs ageben moqcevis talRis (dRe-Ramuri, naxevar dRe-

Ramuri da sxv.) calkeuli mdgenelebisTvisac maTi harmoniuli mudmivebis 

gamoyenebiT. ruqebze aseve, aRniSnaven moqcevebis xasiaTs, maT sidides 

(ricxviT an pirobiTi niSniT), zRvis zedapiris reliefs (izohipsebis 

ruqebi).  

     msoflio okeaneSi moqcevebis kvlevam ukanasknel periodSi udidesi 

SesaZleblobebi SeiZina dedamiwis xelovnuri Tanamgzavridan okeanis donis 

mdgomareobis altrimetruli gazomvebis wyalobiT.  

 

10.7. moqcevebi SemosazRvrul wyalsatevSi. seiSebi 

     moqcevis warmomqmneli Zala warmoSobs moqcevis talRas, romelic 

Tavisi bunebiT iZulebiTia, magram SeiZleba, gavrceldes, rogorc 

Tavisufali moqcevis talRa, rasac efuZneba kotidaluri ruqebis ageba. 

warmoiSveba ra erT raionSi, igi SeiZleba, gadaadgildes meoreSi, sadac 
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SeiZleba, gamoiwvios moqceviTi ryevebi axla ukve moqcevis gamomwvevi 

Zalis uSualo zemoqmedebis gareSe. aseT moqcevas ewodeba “inducirebuli”. 

swored inducirebuli moqceva arsebobs magaliTad, TeTr zRvaSi, romelic 

ar aris didi zomebiT. did wyalsatevSi SeiZleba, adgili hqondes moqceviT 

ryevebs moqcevis gamomwvevi Zalis uSualo zemoqmedebiT, anu sakuTari 

moqceva. am SemTxvevaSi wylis zedapiri aswrebs iseTi mdgomareobis 

miRebas, romelic Tanabrad moqmedi mizidulobisa da moqcevis 

warmomqmneli Zalebis perpendikularulia. radgan es ukanaskneli 

periodulad icvleba, aseve periodulad Seicvleba wyalsatevis zedapiris 

mdgomareobac, rac aRiniSneba moqceviTi xasiaTis donis ryevebiT napirebze, 

magram ukve ara winsvliTi talRis, aramed mdgomi talRis saxiT.  

     sakuTari moqcevis magaliTad SeiZleba, gamodges moqceva Sav zRvaSi. 

zRvis sigrZe (daaxloebiT 1000 m) sakmarisad didia moqcevis warmomqmneli 

Zalis moqmedebis gamosavlenad da amave dros ar aris sakmarisi imisTvis, 

rom CaiTvalos, rom es Zala zRvis akvatoriaze ucvlelia da Sesabamisad, 

zRvis done drois yovel mocemul momentSi wonasworobaSia, xolo wylis 

mTeli masa rxeviT moZraobaSia. aseTi saxis rxevebs ewodeba seiSebi. 

mocemuli mdgomi talRebi miekuTvnebian grZeli talRebis tips, maTi 

rxevebis periodi ki damokidebulia wyalsatevis zomaze:  

,2
gH
L

=τ  (10.7) 

sadac L sigrZea,LH auzis siRrmea. mocemuli formula, romelsac merianis 

formula ewodeba, iZleva saSualebas, ganisazRvros sakuTari rxevebis 

periodi calkeuli auzebis wylebSi – yureebSi, zRvis nawilebSi da tbebSi.  

Savi zRvis SemTxvevaSi, sadamdec okeaniT gamowveuli moqceva ver aRwevs, 

sakuTari moqcevis sidide SeiZleba, iyos 12 sm-mde gare sazRvrebze: baTumi 

aRmosavleTSi da burgasi dasavleTSi. amasTan, rodesac aRmosavleTiT 

savse wyalia, dasavleTiT mcire wyalia da piriqiT.   

     sakvanZo xazi ki donis ryevis sruli ararsebobis pirobebSi Zevs 

daaxloebiT zRvis SuagulSi yirimis samxreT sanapiroze, sariCis koncxis 

meridianze.  

 darvini varaudobda, rom ara mxolod Savi zRvis, aramed 2000 

metramde sigrZis wyalsatevebis SemTxvevaSic SeiZleba, CaiTvalos, rom 
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zRvis done aswrebs, daemorCilos moqcevis warmomqmnel Zalas da movides 

wonasworobis mdgomareobaSi.  

     faqtiurad, msoflio okeanis yovel wertilSi donis moqceviTi ryevebi 

gamowveulia adgilobrivi da inducirebuli moqcevebis damTxveviT, 

mxolod sxvadasxva adgilze am oridan erTi dominirebs. Tu iZulebiTi 

moqcevisa da Tavisufali adgilobrivi moqcevis periodebi erTmaneTs 

emTxveva, warmoiSveba rezonansi, romelic aZlierebs moqcevis ryevebs. 

swored ase ganixilaven moqcevebis saerTo ganawilebas msoflio okeaneSi.  

zogadi warmodgena msoflio okeaneSi moqcevebis Sesaxeb mocemulia 

okeaneebis atlasebze, sadac naCvenebia moqcevis xasiaTi da misi sidide.  

      moqcevebis Seswavlis erT-erTi mniSvnelovani mimarTulebaa moqcevis 

donisa da mimdinareobis prognozis dazusteba. garda donisa da 

mimdinareobis moqceviTi ryevebis cxrilebisa da atlasebisa, romlebic 

winaswar gamoiTvleba harmoniuli mudmivebisa da astronomiuli 

argumentebis gamoyenebiT, saWiroa mxedvelobaSi iqnas miRebuli 

adgilobrivi pirobebi da qaris zemoqmedeba, ramac SeiZleba, mniSvnelovnad 

imoqmedos wylis doneze.  
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Tavi 11. zRvis dinebebi 

 

11.1. dinebis warmomqmneli Zalebi. zRvis dinebebis klasifikacia 

  

     dinebebi okeaneSi warmoiqmneba da arsebobs  xaxunisa da simZimis 

Zalis  zemoqmedebiT. dinebebic Sesabamisad, iyofa friqciul da 

gravitaciul dinebebad.  

     rac Seexeba dinebis warmomqmnel mizezebs, isini SeiZleba sxvadasxva 

iyos: qari, simkvriveTa sxvaoba, atmosferuli wneviT an mdinaris wylis 

nakadiT warmoSobili  doneebis sxvaobiT da sxva. am faqtorebis 

zemoqmedebiT moZraobaSi modis zRvis wyali, romelic iZens winsvliT 

xasiaTs. Tu mizezebi, romlebic iwvevs wylis winsvliT moZraobas, 

xanmokle moqmedebisaa, gadatana ar aris didi da dinebebi aris epizoduri, 

xanmokle – es SemTxveviTi dinebebia.  

     Tu dinebis ganmsazRvreli faqtori moqmedebs xangrZlivad, mdgradad, 

warmoiqmneba e.w. mudmivi dineba, romlis wrfivi masStabi 1000 km-is rigisaa. 

swored aseTi dinebebiT xdeba wylis mimocvla okeanis sxvadasxva 

nawilebSi, swored am dinebebs gadaaqvT siTbo da marilebi, anu 

uzrunvelyofen msoflio okeanis erTianobas.   

     dinebebze moqmedebs ara mxolod maTi gamomwvevi Zalebi, aramed 

meoreuli Zalebic, romlebic warmoiqmneba dinebis warmoqmnasTan erTad: 

Sida xaxunis Zala (siblante) da koriolisis Zala. es Zalebi Tavad ar 

iwveven dinebebs, magram moqmedeben arsebul dinebaze. xaxunis Zala dinebis 

sazRvrebze amuxruWebs dinebas, STanTqavs ra dinebis kinetikuri energiis 

nawils, xolo koriolisis Zala aiZulebs dinebas, gadauxvios aRebuli 

mimarTulebidan CrdiloeT naxevarsferoSi marjvniv, xolo samxreT 

naxevarsferoSi – marcxniv.  

     yvelaze kargad dReisaTvis SemuSavebulia dinebebis ori Teoria: 

ekmanis Teoria friqciuli dinebebis Sesaxeb da berknesis Teoria 

simkvrivuli dinebebis Sesaxeb.  

 

11.2. qarismieri dinebebis Teoria 

     dinebis nebismieri Teoriis safuZvels warmoadgens hidrodinamikis 

gantolebebi, romlebic yovel konkretul SemTxvevaSi martivdeba mocemuli 
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amocanis Sesabamisad. ekmanma mTeli sistemidan mxolod ori gantoleba 

gamoarCia, romlebSic ganxiluli iyo ori, erTmaneTis gamawonasworebeli 

Zala: xaxunis da koriolosis:  
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      (11.1) 

 

sadac μ  - siblantis dinamikuri koeficientia, ρ  - wylis simkvrivea, u da 

υ  - siCqaris komponentebia x da y koordinatTa RerZebis gaswvriv, RerZi z 

mimarTulia qvemoT, ω  - dedamiwis brunvis kuTxuri siCqarea. ekmanma 

gantolebebi Seadgina amocanis pirobebis mixedviT, romelTa 

formulirebac moaxdina nansenma CrdiloeT yinulovan okeaneSi “frames” 

dreifis analizis daskvnebis safuZvelze: man ivaraudeba swori, usazRvro, 

ganusazRvreli siRrmis okeane, romelic aris erTgvarovani simkvrivisa da 

siblantis. qaric usazRvro da mudmivia, moZraoba ki dadgmuli 

(stacionaruli). aseT Zlier gamartivebul pirobebSi amoxsnac Zalian 

martivia:  
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sadac V0 dinebis siCqarea okeanis zedapirze da ./sin μϕρω=a   

     gantolebebidan Cans, rom dineba zedapirze ixreba qaris mimarTulebis 

sawinaaRmdego mimarTulebiT (igi miRebulia ordinatis RerZis gaswvriv), 

anu υ komponentis mimarTulebiT, 45º CrdiloeT naxevarsferoSi marjvniv, 

xolo samxreT naxevarsferoSi – marcxniv. sivrculi mrudis proeqcia 

okeanis zedapirze, romelic gadis siCqaris veqtorebis boloebze 

(momvlebi), gamoixateba logariTmuli spiraliT – ekmanis spiraliT (sur. 

11.1).  
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     horizontze az /π=  dinebas aqvs zedapiruli mimarTulebis 

sawinaaRmdego mimarTuleba, xolo misi siCqare tolia zedapiruli siCqaris 

1/23-s (daaxloebiT 4%), anu siCqare praqtikulad miileva (unda gavixsenoT 

aseTive kanonzomiereba Relvis drosac). es horizonti Dz = , romelsac 

xaxunis siRrme ewodeba, gamoiTvleba formuliT:  

 

,
sinϕρω
μππ

==
a

D     (11.3) 

mTel fenas ki ewodeba ekmanis anu xaxunis fena.  

 

 

sur 11.1 qarismieri dinebis struqturis sqema 

 

     xaxunis siRrme amgvarad, damokidebulia ganedze. igi icvleba polusze 

minimaluri mniSvnelobidan maqsimalur mniSvnelobamde (usasrulobamde) 

ekvatorze, sadac ganedis sinusi tolia 0-is. es niSnavs, rom Teoriulad 

qarismieri dineba ekvatorze unda vrceldebodes fskeramde, rac bunebaSi 

ar arsebobs. qarismieri dinebis fenis sisqe praqtikulad SemosazRvrulia 

ramdenime metriT.  

     darCa gasarkvevi, Tu ra mimarTulebiT xdeba mTeli fenis wylis 

gadatana, Tu dinebebi sxvadasxva horizontze sxvadasxva mimarTulebis 

aris. pasuxis moZieba SeiZleba horizontebze dinebis siCqaris komponentis 
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diferencialuri gantolebebis integrirebiT vertikalze. ris Sedegadac 

miviRebT gamosaxulebas wylis mTeli F nakadisTvis:  

 

∫
∞

===
0

0 .0;
2 yx F

DV
udzF

π
 (11.4) 

 

aRmoCnda, rom wylis gadatana qarismier dinebaSi, ekmanis Tanaxmad, xdeba 

ara qaris, aramed misi perpendikularuli mimarTulebiT, abscisTa RerZis 

gaswvriv. es advili gasagebia, radgan Teorias safuZvlad udevs xaxunis 

Zalisa da koriolisis Zalis wonasworobis daSveba (xaxunis Zala 

mimarTulia ordinatTa RerZis gaswvriv “zemoT”). es niSnavs imas, rom 

ukanaskneli (koriolisis Zala) mimarTuli unda iyos ordinatTa RerZis 

gaswvriv uaryofiTi mniSvnelobebis mimarTulebiT (“qvemoT”). amisTvis ki 

masis gadatana mimarTuli unda iyos abscisTa RerZis gaswvriv dadebiTi 

mimarTulebiT (CrdiloeT naxevarsferos SemTxvevaSi), anu marjvniv.  

     ekmanis Teoria aseve, iZleva qaris W siCqaris, 0V dinebisa da T 

tangencialuri xaxunis kavSiris formulis miRebis saSualebas:  

 

.
sin

0127,0
sin20 ϕϕμρω

WTV ==  (11.5) 

 

ekmanma Teoriis safuZvlebi jer kidev 1905 wels Camoayaliba. SemdegSi 

mocemuli Teoria daamuSaves rogorc ekmanma, ise sxva swavlulebma. 

Teoriis daxvewa dResac grZeldeba.  

     pirvel rigSi ekmanma sakuTari Teoria gamoiyena sazRvruli siRrmis 

zRvisTvis. amasTan, aRmoCnda, rom amoxsna damokidebulia ZiriTad 

argumentze DH / - fardoba adgilis siRrmesa da xaxunis siRrmes Soris. 

maszea damokidebuli siCqarec, misi qarisgan gadaxris kuTxec da mrudis 

formac. rodesac 25,0/ =DH , dinebis gadaxris kuTxe zedapirze aris 21,5º; 

rodesac 1,0/ =DH , kuTxe 5º-ze naklebia, zedapiridan siRrmisken 

mimarTuleba mcired icvleba, xolo rodesac 1,0/ <DH , mimarTuleba yvela 

fenaSi erTnairia. siCqare fskerTan 0-s utoldeba.  

     napirTan axlos qarismieri dinebis struqtura garTulebulia. 

idealur SemTxvevaSi, rodesac napiri warmoadgens vertikalur sibrtyes, 
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kedels simaRliT > 2D da fskeri mocemuli kedlis perpendikularulia, 

iqmneba dinebaTa samfenovani sistema. zeda fenas siRrmiT D aqvs ekmenis 

spiralis normalurad ganviTarebuli struqtura, mis qveS Zevs fena 

dinebis erTgvarovani siCqariT, romelic mimarTulia napiris gaswvriv, - es 

gradientuli dinebaa. fenaSi fskeridan D manZilze zemoT (xaxunis qveda 

fena) dinebis siCqare mcirdeba da icvlis mimarTulebas igive spiralis 

mixedviT Sualeduri fenis dinebis siCqaris mniSvnelobidan mcirdeba da 

fskerze aRwevs 0-s.  

     TavTxel napirebTan, sadac H/D<0,25, maqsimaluri modena-midenis efeqts 

qmnian qarebi, romelTa mimarTulebac normaluria napirTan mimarTebaSi, 

xolo napiris gaswvrivi qarebi iqneba neitraluri moqmedebis.  

     ekmanis Teoriaze dayrdnobiT swavlobdnen da dResac swavloben 

qarismier dinebebs. magaliTad, SemuSavda qarismieri dinebebis Teoria 

patara zRvebisTvis – sxvadasxva formis usazRvro da SemosazRvruli 

zRvebisTvis. dadgenilia atmosferuli cirkulaciis roli msoflio 

okeanis wylebis cirkulaciis formirebaSi. dadginda, rom xanmokle qaris 

moqmedebis pirobebSi warmoiqmneba wminda qarismieri dineba (zogjer mas 

wminda dreiful dinebas uwodeben), romlis drosac simkvrivis veli ar 

icvleba. Tu qari xangrZlivi moqmedebis aris da xdeba simkvrivis velis 

gadawyoba, dinebas gansxvavebuli struqtura aqvs (moqmedebs simkvrivis 

Zalebi).  am dinebebs uwodeba dreifuli. masSi wylis simkvrive isea 

gadanawilebuli, rom naklebi simkvrivis wyali aRmoCndeba nakadis marjvena 

mxares, xolo meti simkvrivis wyali aRmoCndeba marcxena mxares (CrdiloeT 

naxevarsferoSi), ris Sedegadac adgili aqvs donis daxras, xolo 

simkvrivis ganawilebis uTanabrobis Sedegad warmoiqmneba mkvrivi dineba.  

 

11.3. mkvrivi dineba 

 

     msoflio okeanis ekvatorul olqSi wylis simkvrive naklebia da 

Sesabamisad, xvedriTi moculoba ufro metia, vidre polarul raionebSi. 

Sedegad, wylis done ekvatorTan ufro maRalia, vidre maRal ganedebze. 

aRniSnuli iwvevs wylis moZraobas daxrili kuTxiT, anu ekvatoridan 

polusebisken. erTdroulad iwyebs moqmedebas xaxunisa da koriolisis 

Zalebi da napirebis moxazuloba da fskeris reliefi; aRniSnuls emateba 
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qarebis globaluri sistema. yvela es faqtori ganapirobebs okeanis 

wylebis saerTo cirkulacias.  

     ganvixiloT simkvriveTa gansxvavebebis roli dinebebis warmoqmnaSi.  

 

sur. 11.2. wylis zedapiris daxrilobis gaangariSebis sqema CrdiloeT 
naxevarsferoSi.  

 

 nakadis zedapiris yovel erTeul masaze moqmedebs simZimis Zala g da 

koriolisis Zala K (erTeuli masis SemTxvevaSi SemovifarglebiT 

aCqarebebiT). amitom zedapiri isea daxrili, rom igi perpendikularulia 

erTnairad moqmedi orive Zalis. daxris kuTxes adgenen formuliT:  

.sin2
2
1 ϕωβ v

L
h

g
Ktg Δ

==      (11.6) 

saidanac vpoulobT nakadis siCqares:  

 .sin2/sin2/ ϕωϕωβ Lhggtgv Δ==       (11.7) 

     amgvarad, nakadis marjvniv done ufro maRali iqneba, vidre marcxniv. 

es zrdis wylis svetis sisqes da Sesabamisad, wnevasac qvemoT mdebare 

horizontebze, maT Soris aTvlis zedapirzec (ix. qvemoT). amasTan, 

saangariSo aTvlis zedapiri unda iyos izobaruli. amitom marjvena mxares 

wylis simkvrive unda iyos naklebi, vidre marcxena mxares, anu unda 

xdebodes simkvriveTa gadanawileba. swored am movlenazea dafuZnebuli 

dinebebis Seswavlis dinamiuri meTodi, romelic qvemoT aris aRwerili.  

hΔ  gadametebis gazomva zRvis zedapirze sakmarisi sizustiT SeuZlebelia, 

magram SeiZleba misi miaxloebiT povna, Tu visargeblebT XX saukunis 

dasawyisSi berknesis mier atmosferosTan dakavSirebiT SemoTavazebuli 

dinamiuri meTodiT. sandstremma da heland-hansenma saxe ucvales mocemul 

meTods da moarges igi okeanis pirobebs. dinamiuri meTodis farTo 

gamoyenebas xeli Seuwyo zubovis naSromebma, romelmac gaafarTova misi 
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mniSvneloba da SemogvTavaza gaangariSebis Zalian martivi meTodi. 

mocemuli meTodi iyenebs simZimis Zalis muSaobis erTeulebs (dinamikur 

decimetrs), anu es aris muSaoba, romelic ixarjeba erTi tona masis 

awevaze 1/9,8 m simaRleze, e.i. miaxloebiT erT decimetrze ( SI  sistemis 

erTeulebSi igi tolia 1 kj). dinamikuri D da grZivi h metrebiT sididiT 

gazomil siRrmeebs Soris Tanafardoba Caiwereba Semdegnairad: .1,0 ghD =  

siRrme SeiZleba gaizomos wnevis erTeulebSic – decibalebSi (si sistemaSi 

104 pa): aghp /1,0= , sadac a  wylis xvedriTi moculobaa. samive sidides 

Soris arsebuli kavSiri Caiwereba Semdegnairad:  

 

;1,0 paghD ==  ;1,0
a
gh

a
Dp ==  .1010

g
pa

g
Dh ==     (11.8) 

es niSnavs, rom 35‰ marilianobisa da 0º temperaturis wylis SemTxvevaSi 1 

m siRrmes Seesabameba 0,98 dinamikuri metri muSaoba da 1,01 decibali wneva 

(101 gpa). sazogadod, am sidideebis ricxviTi mniSvnelobebi nebismier 

temperaturaze da nebismieri marilianobis SemTxvevaSi meryeobs 3%-is 

farglebSi. es iZleva erTgvarovan erTeulebSi miRebuli ricxvebis sxva 

ricxvebiT Secvlis SesaZleblobas mxolod dasaxelebebis SecvliT: grZivi 

metrebiT gazomili horizontebi SeiZleba, CaiTvalos mocemulad 

decibalebSi.  

     okeanis konkretul ubanze dinebebis sistemis dasadgenad saWiroa 

sadgurebis sakmarisad mWidro bade, xolo yoveli sadgurisTvis saWiroa 

dinamikuri simaRlis gamoTvla, misi aTvliT romelime aTvliTi (nulovani) 

izobaruli zedapiridan zeviT, romelic CaiTvleba aTvlis sawyis 

wertilad yvela sadgurisTvis. okeanis SemTxvevaSi xSirad iReben 1500 

decibalis, anu 1500m izobars, radgan igi warmoadgens mTavari Termoklinis 

fenas (zRvis SemTxvevaSi igi naklebic ki aiReba). dinamikuri simaRleebis 

gamoTvla Zneli ar aris wylis temperaturisa da marilianobis mixedviT 

yovel horizontze formuliT: .paD = Semdeg rukaze daitaneba simaRleebis 

yvela mniSvneloba santimetrebSi (an milimetrebSi) da atareben izoxazebs, 

romelTac dinamikuri horizontalebi ewodeba. Teoriulad isini 

warmoadgens denis xazebs, amasTan, wylis moZraobis mimarTuleba iseTia, 

rom udidesi simaRle Zevs moZraobis marjvniv. xazebs Soris manZili 

siCqaris ukuproporciulia. amitom igi SeiZleba, gamoiTvalos dinamikuri 
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simaRleebis sxvaobiT or wertilSi, romlebic Zevs L manZilis daSorebiT 

erTmaneTisagan:  

.
sin2

10
L

Dv
⋅

Δ
=

ϕω
 (11.9) 

     dinamikuri da grZivi metrebis ricxviTi mniSvnelobebis siaxlovis 

gamo dinamikuri rukebi gviCvenebs zRvis zedapiris topografias.  

     dinamikuri rukebi Sedgenilia yvela okeanisa da uamravi zRvisaTvis. 

isini iZleva stacionaruli geostrofikuli cirkulaciis zogad suraTs, 

romlis drosac Sida xaxuni Zalzed mcirea, xolo moqmedi Zala – wnevis 

gradienti – gawonaswordeba mxolod koriolisis ZaliT.  

 

 

           11.4. wylis cirkulacia msoflio okeaneSi  

 

msoflio okeaneSi wylis cirkulaciis generaluri sqema asaxavs mis 

zedapirze realuri dinebebis mTavar maxasiaTeblebs. suraTze 10.20 

naCvenebia cirkulaciis sistemis mTavari elementebi: zonaluri da 

meridianuli, ciklonuri da anticiklonuri, sasazRvro, frontebis 

gamyofi, divergenciisa da konvergenciis dinebebi.  

     zedapiruli cirkulacia moicavs zeda fenas 4ºC izoTermis zemoT, anu 

1,5 km maxloblad da igi ZiriTadad ganisazRvreba atmosferuli 

cirkulaciiT, qariT (ori mesamediT). arc qveda fenebia umoZraobis 

mdgomareobaSi. maTi moZraoba nawilobriv gamowveulia zeda fenis 

moZraobiT da nawilobriv – temperaturisa da marilianobis gansxvavebebiT, 

anu es aris Termokalinuri cirkulacia. masebis gadatanaSi upiratesia 

cirkulacia zeda fenaSi. masSi monawileobas iRebs wylis samjer meti masa 

qveda fenebTan SedarebiT.  

     unda aRiniSnos, rom dinebebis realuri suraTi gacilebiT rTulia, 

vidre sqemazea naCvenebi. upirveles yovlisa, moZraoba araerTgvarovania 

wylis mTels sisqeSi - sxvadasxva horizontze moZraobis sxvadasxva siCqare 

da sxvadasxva mimarTuleba SeiZleba, daikvirvebodes. gansakuTrebiT 

sainteresoa ekvatoruli zedapiris qveSa sawinaaRmdego dineba. igi 

gaedineba aRmosavleTisken mimarTul, viwro nakadad ekvatoris sibrtyeSi, 

moicavs 1-2º ganeds misgan CrdiloeTiT da samxreTiT horizontebze 20-30 m-
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dan 150-200 m-mde, Zalian didi siCqaris mqone SuawyliT daaxloebiT 75 m 

horizontze. am Wavlis garSemo wyali miedineba dasavleTis mimarTulebiT. 

nakadi warmoiqmneba okeaneebis dasavleT napirebTan, sadac pasatur 

dinebebs didi raodenobiT wyali moaqvs. sawinaaRmdego dineba waritacebs 

Warbi wylis garkveul raodenobas; wylis danarCeni raodenoba gadaaqvs 

zedapirul dinebebs ekvatoridan CrdiloeTiTa da samxreTiT.  

     golfstrimis qveS arsebobs siRrmuli sawinaaRmdego dinebebi 

daaxloebiT 1000 m siaxloves horizontebze. okeanis bevr raionSi 

izoTermebisa da izogalinebis Wrilebze, gansakuTrebiT polarul da 

polarulTan axlos raionebSi SeimCneva SedarebiT Tbili da SedarebiT 

civi, gamtknarebuli da mariliani wylebis “enebi”. es Sualeduri fenebi 

rogorc wesi, adasturebs dinebis mier motanili, aseTi wylebis adveqtiur 

warmomavlobas.  

     sawinaaRmdego dinebebi daikvirveba okeanis zedapirzec, magaliTad, 

sawinaaRmdego dinebebi golfstrimis aRmosavleT kideebTan, kurosio. 

okeaneebis dasavleT ganapira ubnebSi Wavlur sasazRvro dinebebTan 

axlos aRmoCenilia meandrebi, romlebic msgavsia mdinaris meandrebisa, 

magram gacilebiT moZravia. aseTi meandrebi zogjer gamoeyofa dinebis 

ZiriTad nakads grigalebis saxiT da damoukideblad arsebobs TveobiT, 

zogjer ki wlobiTac. 

okeanis sivrceebze xangrZlivma dakvirvebebma gviCvena, rom rom 

okeaneSi arsebobs sxva warmoSobis grigalebic: topogenuri, romlebic 

fskeris uswormasworobiT aris gamowveuli, sinoptikuri, romlebic 

atmosferulis msgavsia. grigalebi vrceldeba mTel okeaneSi, magram ufro 

xSirad gvxvdeba Wavluri dinebebis raionebSi, rogorebicaa golfstrimi, 

kurosio, aguliansi. sinopitkuri grigalebi brunvis mimarTulebis 

mixedviT iyofa ciklonurad da anticiklonurad, aqvs 100-300 km diametri 

da moicavs aseuli metris sisqis wylis fenas. grigalebi  gadaadgildeba 

dRe-RameSi ramdenime kilometris siCqariT, xolo orbitaze moZraobis 

(dinebebis) siCqare aris ramdenime aTeuli santimetri wamSi. grigalebis 

energia aWarbebs saSualo (”mudmivi”) dinebebis energias: Zlieri dinebebisas 

2-4-jer, xolo susti dinebebisas - 15-30-jer. grigalebi did rols 

asrulebs wylis masebis, siTbosa da marilebis gadatanaSi, gavlenas axdens 

amindsa da klimatze. ukanaskneli 20-30 wlis ganmavlobaSi mopovebulia 
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grigalebze dakvirvebis umdidresi masala da SemuSavebulia Teoriuli 

koncefciebi, magram ufro didi ganzogadebebi jer kidev winaa.  

. 11.1 cxrilSi mocemulia dinebaTa saxelwodebebi da mokle 

daxasiaTeba.  

 

 

 

sur. 11.1 msoflio okeanis dinebebis sqematuri ruka (g. ditrixis mixedviT). 
ganmartebebi ix. 11.1 cxrilSi 

cxrili 11.1 msoflio okeanis ZiriTadi dinebebi* 
 

   
 saxelwodeba temperaturuli 

gradacia 
mdgradoba saSualo 

siCqare, 
sm/wm 

wynari okeane 
1 
6a 
6 
11 
22 
22a 
28 
 
14 
19 
 
 
2 
7 
 
13a 
15 

Crdilo pasaturi 
mindanao 
kurosio 
Crdilo wynari okeanis 
aliaska 
aleutis 
kurilo-kamCatkis 
(oiasino) 
kaliforniis 
pasatTaSoriso 
(ekvatoruli) 
antidineba 
samxreT pasaturi 
aRmosavleT-avstraliis 
samxreT wynari okeanis 
perus 
el-ninio 

neitraluri 
neitraluri 

Tbili 
neitraluri 

Tbili 
neitraluri 

civi 
 

civi 
neitraluri 

 
 

neitraluri 
Tbili 

 
neitraluri 

civi 

mdgradi 
mdgradi 

Zalze mdgradi 
mdgradi 
mdgradi 

aramdgradi 
mdgradi 

 
aramdgradi 
mdgradi 

 
 

mdgradi 
mdgradi 

 
aramdgradi 

sustad mdgradi 

80 
30 
35 
35 
15 
15 
25 
 
12 

50-130 
 
 
95 
20 
 
5 
10 
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15a 
13 
 
 

antarqtikis 
cirkumpolaruli 

Tbili 
neitraluri 

 

sustad mdgradi 
mdgradi 

- 
25-75 

indoeTis okeane 
5 
10 
 
18 
13 

samxreT pasaturi 
aguliasis 
(nemsis koncxis) 
dasavleT-avstraliis 
antarqtikis polaruli 

neitraluri 
Tbili 

 
civi 

neitraluri 
 

mdgradi 
Zalze mdgradi 

 
aramdgradi 
mdgradi 

 

- 
70 
 
- 

25-75 

Crdilo yinulovani okeane 
23 
24 
25 
25a 

norvegiis 
dasavleT-Spicbergenis 
aRmosavleT grenlandiis 
dasavleT-grenlandiis 

Tbili 
Tbili 
civi 

       Tbili 

mdgradi 
mdgradi 
mdgradi 

    mdgradi 

- 
- 
50 

     - 
atlantikis okeane 

3 
8 
12 
4a 
27 
26 
20 
 
4 
9 
13a 
17 
19 
13 

Crdilo pasaturi 
golfstrimi 
Crdilo atlantikis 
kanaris 
irmingera 
labradoris 
pasatTaSoriso 
antidineba 
samxreT pasaturi 
braziliis 
samxreT atlantikis 
bengelis 
folklendis 
antarqtikis polaruli 

neitraluri 
Tbili 
Tbili 
civi 

Tbili 
civi 

neitraluri 
 

neitraluri 
 Tbili 

neitraluri 
civi 
civi 

neitraluri 
 

 

mdgradi 
Zalze mdgradi 
Zalze mdgradi 

mdgradi 
mdgradi 
mdgradi 
mdgradi 

 
mdgradi 
mdgradi 
mdgradi 
mdgradi 
mdgradi 
mdgradi 

 
 

25 
75 
50 
50 
- 
75 
75 
 
95 
25 
65 
25 
- 
25 

 
 

 

* nomrebi cxrilSi Seesabameba nomrebs rukaze sur. 11.1 
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Tavi 12. okeaneebisa da zRvebis doneebi 

 

msoflio okeanes TiTqos-da unda hqonoda geoidis forma - figurisa, 

romelic mcired gansxvavdeba brunvis swori elifsoidisagan, rasac 

warmoqmnis mizidulobis da centridanuli Zalebi dedamiwis dRe-Ramuri 

brunvis gamo. geoidis gansxvaveba swori geometriuli figurisagan 

upirveles yovlisa ganpirobebulia dedamiwis sxeulSi masebis uTanabro 

ganawilebiT; miwis qerqi okeaneebis qveS da materikebi agebulia sxvadasxva 

simkvrivisa da sxvadasxva moculobis qanebisagan. geoidis formaze 

gavlenas axdens agreTve saSualo atmosferuli wnevis gansxvavebebi. 

okeanis SeuSfoTebeli zedapiri miRebulia rogorc ZiriTadi, ”nulovani” - 

xmeleTis simaRleebisa da okeanis siRrmeebis aTvlisaTvis. rogorc wina 

masalidan Cans, okeanis arsebuli zedapiri mudmivad ganicdis SeSfoTebebs, 

romlebic gamowveulia RelviT, moqceva-miqcevebiT, simkvriveTa 

gansxvavebebiT, okeaneSi wylis moculobisa da masis cvlebadobiT. 

SeSfoTebebs gaaCnia sxvadasxva periodebi da amplitudebi, rac udides 

siZneleebs qmnis zedapiris donis gansazRvraSi. ukanasknel wlebSi 

ganviTarda Tanamgzavruli altimetruli gazomvebi, romelTa saSualebiTac 

SesaZlebeli gaxda Teoriuli referenc-geoididan okeanis arsebuli 

zedapiris gadaxris aRmoCena aTeul metrze orive mxares. miuxedavad amisa, 

geoidi rCeba eqvipotenciur zedapirad, romelzec inaxeba simZimis Zalis 

potencialis erTnairi mniSvneloba.  

donis yvela deformacia xdeba wonasworobis mdebareobasTan axlos, 

amitom perioduli da SemTxveviTi cvalebadoba SeiZleba gamoiricxos 

gasaSualoebis gziT. maSin rCeba mxolod gareSe faqtorebis gavlena. 

okeanis zedapiris swored aseT reliefs gviCvenebs dinamikuri ruka (ix. 

sur. 10.19). gaangariSebebi gviCvenebs, rom msoflio okeaneSi doneTa 

cvalebadobam SeiZleba miaRwios 2-3 m-s aTasobiT kilometris manZilze 

mxolod dinebebis gamo.  

zRvis zedapiris faqtiur dones raRac aTvlis zedapiris mimarT 

ewodeba zRvis done, da is iangariSeba santimetrebSi. ganixileba donis 

ramdenime maxasiaTebeli: myisieri, romelic arsebobs mocemul momentSi, 

saSualo, umaRlesi da udablesi drois sxvadasxva intervalebSi - dRiuri, 

dekaduri, Tviuri, wliuri, mravalwliani da a. S. aTvlis nulovan 
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wertilad miiCneva agreTve sxvadasxva zedapirebi: udablesi sigiziuri 

mcire wyali, saSualo sigiziuri mcire wyali moqceva-miqceviani 

zRvebisTvis, saSualo mravalwliani done zRvebisaTvis, romlebSic 

moqceva-miqceva ar aris. aTvlis zedapirebi miiCneva siRrmeTa nulad - 

doned, romlebis mixedviTac aris naangariSevi rukaze mocemuli yvela 

siRrme, radgan siRrmeTa angariSi SeiZleba Catardes sxvadasxva donis 

dros. yoveli donis postze, romelzec warmoebs dakvirveba, SeiZleba 

arsebobdes postis sakuTari nuli, da misi mdebareoba nivelirebiT miebmeba 

simaRleTa saxelmwifo sistemas. 

 

 

12.1. doneebis xanmokle cvalebadoba 

 

zemoT ganxiluli iyo doneebis xanmokle, saaTebisa da dReebis 

xangrZlivobis perioduli cvalebadoba: moqceva-miqcevebi, seiSebi. magram 

xdeba araperioduli cvalebadobac, romlebic gamowveulia atmosferoSi 

sinoptikuri procesebiT, wnevisa da qaris gavleniT, amitom maT zogjer 

uwodeben anemobarul cvalebadobas. atmosferuli procesebi zRvaSi iwvevs 

sanapiro cirkulacias da amas mivyevarT napirTan donis awevisaken (modena) 

da dawevisaken (midena). am cvalebadobas doneebis midena-modenis   

cvalebadoba ewodeba. 

doneebis cvalebadoba naklebia Rrma napirebze da metia meCxerze. 

mcirewylian napirebTan ubeebSi da yureebSi midenebi aswevs wylis dones 3-

4 metriT, magaliTad, nevis yureSi, taganrogis yuris mwvervalze; Zalze 

damrec sanapiroze miden-modenis did procesebs Tan axlavs wylis 

ukandaxeva mniSvnelovan manZilze. zRvis napiris mimdebare  xmeleTi xan 

ifareba  wyliT, xan SiSvldeბა. donis midena –modenis cvalebadoba 

damangreveli xdeba qariSxlebis gavlis dros. 

doneebis cvalebadoba modena-midenis Sedegad rTuli sazRvao 

fenomeniaromlis SecnobisaTvis saWiroa gaviTvaliswinoT sinoptikuri 

procesებis xasiaTi, napirisa da fskeris reliefis moyvaniloba, wylebis 

dinamika dinebebis CaTvliT, moqceva-mიqcevisa da seiSuri talrebis 

cvalebadoba cvalebadoba. midena-modenis Sedegad     donis cvalebadobis 

Seswavlam gviCvena, rom, magaliTad, sankt-peterburgis damangrevel 
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wyaldidobebSi didi mniSvneloba aqvs  ciklonebs da baltiis zRvaze maTi 

zegavlenis  xasiaTs, seiSuri tipis grZeli talRebis arsebobas zRvis Ria 

nawilSi, da, bolos, moqceviTi talRebis parametrebs ubeebSi.  

napiris yoveli monakveTisaTvis SeiZleba gamoiyos midena-modenis 

gamomwvevida   da neitraluri qarebi amasTan, akvatoriis zomebიs 

Sesabamisad, maTi mimarTulebebi SeiZleba icvlebodes gansxvavebuli Zalis 

qarebisaTvis. 

miden-modenis gavleniT donis cvalebadobas, SeiZleba mivakuTvnoT 

musonuri cvalebadobac, romelic gamoirCeva Tanabari sezonuri 

periodulobiT. isini ariniSneba  msoflio okeanis musonuri raionebis 

yvela sanapiroze.  

midena-modenis procesebis zegavleniT gamowveuli donis cvalebadoba  

dakavSirebulia mxolod wylis masebis gadaadgilebasTan, romlis Sedegad 

zRvis saSualo done ucvleli rCeba.  

 

12.2. doneebis sezonuri cvalebadoba 

 

doneebis sezonuri (wliuri) cvalebadobis gasarkvevad gamoiyeneba 

saSualo Tviuri doneebis sidideebi. aseTi gasaSualoeba Tavidan 

gvacilebs SemTxveviTi da xanmokle cvalebadobis, maT Soris moqceva-

miqcevebis gavlenas. cvalebadoba ganisazRvreba auzSi wylis moculobis 

cvlilebiT, rac, Tavis mxriv, SeiZleba gamowveuli iyos wylis masis 

cvlilebiT (wylis balansiT) an wylis simkvrivis cvlilebiT, e. i. wylis 

temperaturisa da marilianobis cvlilebiT wylis masis Seucvlelad. amas 

unda daematos atmosferuli wnevisa da qarebis sezonuri cvlilebebi, 

rasac Tavisi wvlili Seaqvs donis cvalebadobis kanonzomierebaSi. 

zRvis donis cvalebadoba wlis ganmavlobaSi didi ar aris da 

meryeobs 20-30 sm-s farglebSi. yvelaze maRali done Cveulebriv zafxulSia. 

am dros okeanis donis awevas iwvevs: naklebi atmosferuli wneva, susti 

qarebi, maRali temperaturebi, mdinareebis gazafxulis wyaluxvi Camonadeni. 

zamTarSi ki piriqiT yvelaferi xels uwyobs okeanis donis dawevas. 

SesamCnevia agreTve doneebis gansxvaveba atmosferuli cirkulaciis 

klimaturi tipis xasiaTis mixedviT. doneebis zemoT miTiTebuli awevisa da 

dawevis sezonebi ganekuTvneba cirkulaciis musonur tips. zonuri tipis 
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dros sapirispiro suraTi gvaqvs: aweuli done modis zamTarze, daweuli -

zafxulze (sur. 12.1).  

 

sur. 12.1. donis wliuri moZraoba atmosferuli cirkulaciis musonuri (a) da 
zonuri (b) tipebis dros:  

1 - baltimori (Cesapikis yure), 2 - baTumi (Savi zRva), 3 - SaT-el-arabi (sparseTis 
yure), 4 - merguni (bengaliis yure), 5 - manila (filipinebis kunZulebi), 6 - kiiru 
(k. taivani), 7 - peCenga (barencis zRva), 8 - kabelvoCi (norvegiis zRva), 9 - grinoki 
(irlandiis zRva), 10 - harlingeni (CrdiloeTis zRva) 11 - simsoni (kanada), 12 - 
viqtoria (kanada). 
 

 

zogjer doneebis sezonuri cvalebadoba ufro rTulia. magaliTad, 

baltiis zRvaSi ori maqsimumi SeiniSneba: zafxulisa da Semodgomis. 

pirveli, zafxulis, ganisazRvreba Cveulebrivi wliuri 

hidrometeorologiuri maxasiaTeblebiT, xolo meore, Semodgomis, 

dakavSirebulia Semodgomaze zRvis auzSi atmosferuli naleqebis 

maqsimumTan da kontinenturi Camonadenis gaZlierebasTan. es ukanaskneli 

Zlier gavlenas axdens arqtikul zRvebSi donis sezonur cvalebadobaze. 

cimbiris did mdinareebs am zRvebSi Caaqvs yovelwliurad daaxloebiT ori 

aTas xuTasi kuburi metri wyali, da am raodenobis 90% modis zafxulis 

oTx Tveze. Tanac wlis umetes dros es zRvebi dafarulia yinuliT, rac 

Zalian amcirebs donis cvalebadobas. 

donis sezonuri cvalebadoba warmoiqmneba agreTve yinulTa dnobasTan 

da wylis gayinvasTan dakavSirebiT, magram okeanis masStabiT es 

cvalebadoba Zalze mcirea. 
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12.3. doneebis cvalebadoba xangrZlivi periodis ganmavlobaSi 

 

saSualo Tviuri doneebidan SeiZleba miviRoT saSualo wliuri done 

yoveli calkeuli wlisaTvis. isini sxvadasxva iqneba, rac miuTiTebs 

mravalwliani da weliwad Soris cvalebadobis arsebobaze. cvalebadoba 

asaxavs aseTive xasiaTis cvlilebas atmosferoSi, da maTi buneba jer kidev 

daudgenelia. aseve daudgenelia xangrZlivi klimaturi cvlilebebis buneba. 

Cvens droSi donis weliwad Sorisi cvalebadoba meryeobs 20-30 sm-iT. 

Tumca cvalebadobis kanonzomierebis dadgena jerjerobiT ver moxerxda, 

magram aris Tundac raime periodulobis aRmoCenis mcdelobebi. magaliTad, 

amerikeli mecnieri marmeri swavlobda Crdilo amerikis napirebTan donis 

mravalwlian cvalebadobas, da igi mivida daskvnamde, rom donis 

cvalebadobis perioduloba atlantikis sanapiroze aris 9 weliwadi, 

wynari okeanis sanapiroze - 4-5 weliwadi. 

arsebobs ufro xangrZlivi cvalebadobac - saukuneobrivi, romelic 

izomeba aTwleulebisa da aswleulebis periodebiT, geologiuri, masStabis 

cvalebadoba, romelic izomeba aTaswleulebisa da milioni wlebis 

periodebiT. maT iwvevs okeaneSi wylis masis cvalebadoba - donis 

evstatiuri cvalebadoba da agreTve dedamiwis qerqis neli, epeirogenuri 

moZraobebi. pirveli dakavSirebulia umTavresad kontinenturi myinvarebis 

moculobis cvlilebasTan, xolo meore - teqtonikur procesebTan da 

okeaneTa formisa da zomebis cvlilebasTan. es garemoeba Zalian aferxebs 

donis absoluturi mdebareobis dadgenas. rogorc vTqviT, igi 

ganisazRvreba raRac ”simaRleTa nulis” mimarT. magram Tu xmeleTi uZravi 

ar aris, maSin nulic ar iqneba absoluturi. 

maSasadame, aucilebelia msoflio okeanis donis gulmodgine 

Seswavla, radgan is mxolod maSin gamodgeba simaRleebisa da siRrmeebis 

aTvlis wertilad, rodesac kargad iqneba Seswavlili misi cvalebadobis 

monacemebi. 

msoflio okeanis donis Seswavla aucilebelia uamravi saWiroebis 

dasakmayofileblad - esenia rogorc wminda gamoyenebiTi, kerZo 

daniSnuleba, magaliTad, sanavigacio rukebis Sedgena, ise ufro didi 

miznebi, magaliTad, klimatis Seswavla, da  ufro Rrma - geologiuri, 

geofizikuri da geodeziuri xasiaTis samecniero problemeb 
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Tavi 13. okeanis wylis masebi 

 

13.1. wylis masebis Sesaxeb moZRvrebis safuZvlebi 

 

okeanis Seswavlis pirvelive safexurze yuradReba eqceoda imas, rom 

okeanis sxvadasxva, Tundac axlomdebare raionebSi wyals gaaCnda 

gansxvavebuli maxasiaTeblebi. ganirCeoda civi da Tbili, mlaSe da mtknari 

wylebi. es wylebi erTmaneTisgan gansxvavdeboda feriT, organuli 

cxovrebis mravalferovnebiT da a. S. avstrielma mecnierma defantma 

pirvelad (1929 wels) gamoiyena termini ”wylis masebi”, magram igi mas 

ganixilavda viwro gagebiT, wylis ori an sami masis Serevis Seswavlis 

TvalsazrisiT. magram am ideas didi mniSvneloba hqonda. igi viTardeboda 

haeris masebis Sesaxeb moZRvrebis msgavsad. es moZRvreba SemuSavda 20-ian 

wlebSi norvegiis meteorologiur-sinoptikosTa skolaSi. sinoptikuri 

meteorologia atmosferos ganixilavs rogorc haeris sxvadasxva masebis 

sistemas, romelic Sedgeba arqtikuli da tropikuli, sazRvao da 

kontinenturi da a. S. masebisagan, romlebsac gaaCnia garkveuli 

maxasiaTeblebi: temperatura, tenianoba, gamWvirvaloba da a. S. isini 

mudmivad moZraobs, exeba erTmaneTs, warmoqmnis ciklonebs, anticiklonebs, 

frontebs, rac moZraobaSi da droSi aRiqmeba rogorc atmosferoSi 

mimdinare sinoptikuri procesebi, rogorc amindi.  

okeaneSic mimdinareobs msgavsi procesebi, magram es procesebi ufro 

rTulia imis gamo, rom haerisa da wylis garemoTa simkvrive, siblante, 

moZraobis siCqare da sxva maxasiaTeblebi arsebiTad gansxvavdeba 

erTmaneTisagan. amJamad formulireba ”wylis masa” SeiZleba miviRoT a. 

dobrovolskis ganmartebiT: ”wylis masa unda vuwodoT wylis raime, 

SedarebiT mcire moculobas, romelic yalibdeba msoflio okeanis 

gansazRvrul raionSi - am wylis masis keraSi, wyaroSi, romelsac 

xangrZlivi drois ganmavlobaSi gaaCnia erTian kompleqsad warmodgenili 

fizikuri, qimiuri da biologiuri maxasiaTeblebis TiTqmis mudmivi da 

ganuwyveteli ganawileba, da romelic vrceldeba rogorc erTi 

mTlianoba”. 

wylis yoveli masa, rogorc geografiuli cneba, xasiaTdeba fizikur, 

qimiur, biologiur, agreTve geologiur maCvenebelTa garkveuli 
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kompleqsiT, da dakavSirebulia garkveul dinebasTan. maCvenebelTa 

kompleqsSi Sedis wylis temperatura, simlaSe, feri, gamWvirvaloba, 

Jangbadis, gogirdwyalbadis Semcveloba, zogierTi qimiuri koeficienti, 

wylis izotopuri Semadgenloba, minarevebis mineralogiuri da qimiuri 

Semadgenloba, planqtonis, bentosis saxeobrivi Semadgenloba da a. S. 

wylis yovel masaSi gamoirCeva birTvi  yvelaze mkafiod gamoxatuli 

maxasiaTeblebiT (indeqsebiT), romelTa mniSvnelobebi axlos dgas am wylis 

masis Camoyalibebis keris, raionis mniSvnelobebTan. birTvidan gare 

sazRvrebamde wylis masis maxasiaTebelTa maCveneblebi icvleba, magram 

mxolod am wylis masisaTvis dasaSveb gansazRvrul farglebSi. wylis 

masis maCvenebelTa mniSvnelobebis cvlileba, misi transformacia xdeba 

sami mizezis gavleniT. esenia: erTi klimaturi zonidan meoreSi gadasvla, 

wylis masis ganlagebis raionSi garemo pirobebis cvlileba da mezobel 

wylis masebTan Sereva. pirvel saxeobas ewodeba zonaluri transformacia, 

radgan igi dakavSirebulia meridianis gaswvriv gadaadgilebasTan (Tbili 

da civi dinebebi). meore saxeobaa sezonuri transformacia, romelic wylis 

gadaadgilebasTan ki ar aris dakavSirebuli, aramed adgilze 

hidrometeorologiuri maxasiaTeblebis cvlilebasTan; maSin axlad 

warmoqmnil wylis masas SeiZleba vuwodoT pirvelis nairsaxeoba an 

modifikacia (magaliTad, zamTris nairsaxeoba, zafxulis modifikacia). 

mesame saxeobas ewodeba Serevismieri transformacia: wylis ori masis 

SereviT yalibdeba mesame, romelsac maxasiaTeblebi saSualedo 

mniSvnelobebi gaaCnia. Serevismieri transformacia SeiZleba mimdinareobdes 

TandaTanobiT, nel-nela, Tuki wylis masebs Soris ar aris mkveTri 

sazRvari, rogorc es aris, magaliTad, kanaris dinebisa da sargasis zRvis 

wylebs Soris. magram wylis zogierTi masa erTmaneTisagan Zalze mkveTrad 

aris gamijnuli, magaliTad, golfstrimi da labradoris dineba, romlebic 

erTmaneTisagan gamoyofilia okeanologiuri maxasiaTeblebis Zalian didi 

gradientebis mqone ”civi kedliT”. ori masis sasazRvro ares ewodeba 

frontis zona an fronti, Tumca ufro zusti iqneba, Tu fronts vuwodebT 

xazs zRvis zedapirze, romelic warmoiqmneba am ukanasknelis gadakveTiT 

frontis zonis Sua nawilis frontis zedapirTan, sadac arsebobs 

maxasiaTebelTa horizontaluri gradientebis yvelaze didi mniSvnelobebi. 

am SemTxvevaSi Sereva xdeba gansakuTrebiT Zlierad, Serevis dros Cndeba 
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gamkvrivebis efeqti, warmoiqmneba vertikaluri moZraobebi, erTi sityviT, es 

SemTxveva warmoadgens frontuli transformaciis gansakuTrebul saxeobas.  

sivrceSi wylis masebis, maT Soris sazRvrebis (frontebis) 

erToblioba warmoqmnis okeanis calkeuli raionebis wylebis 

hidrologiur struqturas. struqtura asaxavs umniSvnelovanesi 

okeanologiuri procesebis zogad kanonzomierebebs. wylebis struqturas 

vertikaluri mimarTulebiT gviCvenebs vertikaluri ganawilebis mrudebi da 

T, S-mrudebi, T, O2-mrudebi d sxv., xolo horizontaluri mimarTulebiT - 

rukebi. 

gansazRvrebis mixedviT, wylis masebis gamosacnobad unda gamoviyenoT 

sxvadasxva maCvenebelTa kompleqsi. magram es yovelTvis ar aris 

SesaZlebeli. garda amisa, yovel maCvenebels gaaCnia konservatiulobis 

(cvalebadobis) sxvadasxva xarisxi. amitom yvelaze xSirad iyeneben erTi-or 

ZiriTad maCvenebels, xolo danarCenebs iyeneben saWiroebis SemTxvevaSi. 

didi xania  ZiriTad maCveneblebad iReben temperaturas da simlaSes, maTi 

vertikaluri ganawilebis mrudebs da horizontaluri ganawilebis rukebs. 

magram ufro damajerebel Sedegebs iZleva orive maCveneblis analizi T, S-

mrudebis gamoyenebiT. es meTdi SemogvTavaza norvegielma mecnierma heland-

hansenmaS jer kidev 1916 wels, igi ganaviTara. Stokmanma T, S-mrudebis 

Teoriamde. 

 

13.2. wylis masebis T, S-analizis safuZvlebi 

 

meTodis Sinaarsi gulisxmobs temperaturasa da marilianobas Soris 

kavSiris Seswavlas, rac formalurad SeiZleba Caiweros formuliT T=f(S) 

an piriqiT,  S=f(T). amgvar gantolebas fizikuri azri ar gaaCnia, radgan es 

maxasiaTeblebi erTmaneTze ar aris damokidebuli. magram geografiuli 

kavSiri arsebobs, radgan mocemuli wylis masis temperaturaca da 

marilianobac iqmneba erTi da igive pirobebis mqone keraSi. wylis masa 

geografiuli cnebaa da dakavSirebulia misi Camoyalibebis adgilTan da 

gavrcelebis gzasTan. es kavSiri grafikulad SeiZleba gamoixatos T, S-

mrudiT. grafikaze abscisTa RerZze gamoisaxeba marilianoba, xolo 

ordinatTa RerZze - temperatura. T, S-veli saSualebas iZleva avagoT 

izopiknebi - toli simkvriveebis xazebi, e. i. miviRoT T, S-diagrama. amgvarad 
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hidrologiuri sadguris (vertikalis) T, S-mrudi igeba T, S-diagramis velSi 

im wertilebze, romlebis koordinatTa wyvili - gazomili temperatura da 

marilianoba - Seesabameba gansazRvrul horizonts, romlis siRrmec 

miewereba yovel wertils (sur. 13.1). 

 

sur. 13.1. T, S-mrudebis magaliTi samecniero-kvleviTi sadguris ”atlantisis” ori 
sadgurisaTvis, 1932 w. cifrebiT (m) aRniSnulia zogierTi horizonti. 

 

T, S-analizis meTodi SeiZleba gamoviyenoT wylis masebis sivrcobrivi 

gavrcelebis Sesaswavladac, rogorc es gaakeTes nansnma da helad-hansenma 

atlantikis okeanis CrdiloeT nawilSi muSaobis dros. 

T, S-diagramis velSi SeiZleba davitanoT T, S-wertilebi, romlebic 

gasaSualoebulia droSi zRvis erTi da igive wertilisaTvis, da iZleva 

gasaSuloebas agreTve SreebisTvisac (wylis masebisTvisac) an 

horizontebisTvisac. Tu aseT mrudebs avagebT mTeli wlis saSualo 

Tviuri monacemebis mixedviT, maSin isini gviCvenebs T, S-indeqsebis wliuri 

cvalebadobis kanonzomierebas, e.i. wylis masis maCveneblebis cvalebadobis 

daxasiaTebas. wylis masis maCveneblebis cvalebadobis daxasiaTeba erT-

erTi maCvenebelia wylis temperaturis, marilianobis, izotopuri 

Semadgenlobisa da sxva maCveneblebTan erTad. magram es meTodi jer kidev 

damuSavebis safexurzea 
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13.3. msoflio okeanis wylis masebi 

upirveles yovlisa, gamoiyofa wylis ori elementaruli masa: mtknari 

da zRvis. maT Soris sazRvari ganisazRvreba marilianobiT 1‰. msoflio 

okeaneSi mtknari wyali Zalian cotaa, da isic gvxdeba mxolod didi 

mdinareebis SesarTavebTan, magram misi gavlena SeiZleba gavrceldes Ria 

okeaneSic da gamoiwvios qimiuri Semadgenlobis Secvla, kerZod, 

karbonatebis Semcvelobis zrda, rac SeiZleba wylis masis erT-erT 

maxasiaTeblad miviCnioT. 

amgvarad, msoflio okeanis wylis masebi ganekuTvneba meore 

elementaruli masas - zRvis masas an/da halosferos. 

halosferoSi SeiZleba gamoiyos wylis ZiriTadi da meoradi masebi. 

pirvels ukavia uzarmazari sivrceebi da gaaCnia erTgvarovani 

Semadgenloba did manZilebze. wylis ZiriTadi masebis Camoyalibebis kerebi 

dakavSirebulia dedamiwis klimatis mTavar niSan-TvisebebTan, okeanur da 

atmosferul cirkulaciebTn. amitom wylis ZiriTadi masebia: ekvatoruli, 

tropikuli, subtropikuli, zomieri ganedebis, subpolaruli da polaruli. 

radgan wylis ZiriTadi masebis Camoyalibebis kerebi araerTgvarovania, maT 

hyofen agreTve okeaneebis mixedviT. magram calke aRebul okeaneSic ar 

arsebobs erTgvarovneba, amitom isini iyofa kidev naxevarsferoebis 

mixedviT - samxreTi da CrdiloeTi wylebi, grZedebis mixedviT - 

aRmosavleTi da dasavleTi. magram arsebobs wylis masebis kidev erTi 

aucilebeli dayofa - vertikalis mixedviT: zedapiruli, qvezedapiruli, 

siRrmuli da fskeruli. wylis sisqeSi hidrologiuri pirobebis 

gamomsaxveli T, S-mrudebis formis mixedviT gamohyofen okeanis 

struqturebis saxeebs. magaliTad, SeiZleba arsebobdes Crdilo wynari 

okeanis aRmosavleTis zedapiruli wylis masa. zogjer wylis masebs 

arqmeven dinebebis saxelebs, magaliTad, golfstrimis wylis masa. 

wylis meorad masebs ganekuTvneba wylebi, romlebSic Sereulia wylis 

ZiriTadi masa da sxva wyalsatevebidan okeaneSi Setanili wyali, 

magaliTad, xmelTaSua zRvis wylis masa atlantikis okeanis CrdiloeT 

nawilSi, an wiTeli zRvis wylis masa indoeTis okeaneSi. 

aseve iyofa zRvis wylebic, oRond, ra Tqma unda, ufro mcire 

masStabebiT. magram wylis masebis Zalian dawvrilebiTi dayofa 

mizanSewonili ar unda iyos, radgan wylis masis cnebis arsi gamoixateba 
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swored ganzogadebaSi - wvrilmani, umniSvnelo maxasiaTeblebis gareSe. 

wylis masebis Teoria didad daexmareba mecnierebs geografiis erT-

erTi amocanis - okeanis raionebad dayofis gadaWraSi. wylis masebi 

safuZvlad daedo raionebad dayofas, rac gadmocemulia Semajamebel 

mravaltomian SromaSi ”msoflio okeanis geografia”. 

am Sromidan Cans, Tu ra mravalferovani da rTulia msoflio okeaneSi 

mimdinare procesebi, ra mWidrodaa dakavSirebuli isini atmosferul 

procesebTan, raoden Zlieria myar garsTan - fskerTan da napirTan kavSiri, 

erTi sityviT, aq gamokveTilia okeanis roli dedamiwaze mimdinare 

hidrologiuri procesebis uwyvet jaWvSi. es jaWvi     iwyeba msoflio 

okeanidan, saidanac atmosferoSi orTqldeba uzarmazari raodenobis 

wyali, da mTavrdeba isev msoflio okeaneSi, sadac Caedineba xmeleTze 

gadamuSavebuli wyali da atmosferodan dabrunebuli wyali naleqebis 

saxiT. 

  

13.4. msoflio okeanis maragebi da maTi gamoyeneba 

 

okeaneebisa da zRvebis wylebs gaaCnia uzarmazari biologiuri, 

qimiuri, mineraluri, energetikuli maragebi, romlebic jer kidev sustad 

da Zalze uTanabrod aris aTvisebuli. yvelaze metad gamoiyeneba 

biologiuri maragebi: msoflio produqciis uzarmazar raodenobas iZleva 

sazRvao rewva - Tevzs, zRvis cxovelebs, moluskebs, kibosnairebs, 

wyalmcenareebs da a. S. 

zRvis wyali is garemoa, romelic Zalze xelsayrelia sicocxlis 

ganviTarebisaTvis, iTvleba, rom Cvens planetaze sicocxle Caisaxa 

okeaneSi. okeaneebi da zRvebi dasaxlebulia uzarmazari raodenobis 

cocxali organizmebiT, romlebic xarisxobrivad Zalian gansxvavdebian 

erTmaneTisgan. 

okeanis produqcia (p) (cxr. 13.1) aRniSnavs organizmTa jgufis 

mwarmoeblobas, e. i. upiratesad ekologiur cnebas; biomasa (b) aris 

cocxali organizmebis raodenoba (masa an moculoba) wylis erT kubur 

santimetrSi (planqtonisa da neqtonisaTvis) an erT kvadratul metr 

farTobze (bentosisaTvis). p/b - produqciis Sefardeba biomasasTan - 

sidide, romelic axasiaTebs organizmebis aqtiuroba. okeanis biologiuri 
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maragebi ewodeba sasargeblo organizmebis potenciur produqcias, 

romelic yovelTvis metia, vidre biologiuri produqtebis SesaZlebeli 

mopoveba. am maragebis codna aucilebelia imisaTvis, rom mopoveba 

warmoebdes racionalurad da SenarCunebuli iyos mosapovebeli 

organizmebis kvlavwarmoebis baza. 

 

sur. 13.1. sxvadasxva jgufis biomasa da produkcia msoflio okeanis wylebSi 

(mlrd.t) 

organizmebis jgufi biomasa   b produkcia p p/b 

fitoplanqtoni 1.5 550 336 

fitobenTosi 0.2 0.2 1 

zooplanqtoni 21.5 53 2.5 

zoobenTosi 10 3 1/3 

neqtoni 1 0.2 1/5 

jami wyalmcenareebisaTvis 1.7 550.2 324 

jami wylis cxovelebisTvis 32.5 56.2 1.7 

 

 

gamoyenebul biologiur maragebSi gabatonebuli adgili ukavia 

neqtons, romelSic Tevzebis wili 80-85%-ia, Tavfexiani moluskebis, 

ZiriTadad kalmarebis wilad modis 10-15%. garda amisa, moipoveba 

kibosnairebi (krevetebi, krili) da ZuZumwovrebi - farflfexianebi da 

sxvebi. bentosSi moipoveba kibosnairebi (kiborCxalebi, langustebi, 

omarebi)  da moluskebi (midiebi, xamanwkebi). moipoveba wyalmcenareebic - 

laminaria, filofora, anfelcia da sxvebi.  

zRvis organizmebis wliuri mopoveba amJamad Seadgens 72-75 milion 

tonas. magram sarewebi msoflio okeaneSi Zalian uTanabrod aris 

ganawilebuli: misi farTobis 60%-ze meti, xmeleTze udabnoebis msgavsad, 

mopovebis TvalsazrisiT naklebad baraqiania. mTavari sarewi mniSvneloba 

aqvs Selfis midamoebs, sadac moipoveba mTeli nadavlis 90%. 

Tu produqtiuloba aris organuli maragebis miReba msoflio okeanis 

zedapiris erTeulidan, maSin igi saSualod udris 184 kg/km2, materikis 

ferdobze - 65 kg/km2, Ria okeaneSi - 7 kg/km2, xolo SelfSi - 2504 kg/km2. 

mecnierebi Tvlian, rom Tevzis, ZuZumwovrebisa da msxvili 
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uxerxemloebis mopoveba SesaZlebelia gaizardos 90-100 mln/t-mde 

weliwadSi. magram amisaTvis saWiroa rewvis mowesrigebisa da SezRudvis 

RonisZiebebis gatareba. es xdeba sxvadasxva saerTaSoriso konvenciebis 

saSualebiT. 

rewvis SezRudvis meore RonisZiebaa is, rom dawesdes „ekonomikuri 

zonebi“ - Ria zRvis raionebi, romlebic akravs saxelmwifos teritoriul 

wylebs, sadac am saxelmwifos gaaCnia mis fskerze, wiaRsa da wyalSi 

bunebrivi maragebis (rogorc cocxali, ise sxva maragebis) dazvervis, 

damuSavebisa daAgafrTxilebis suverenuli uflebebi. sazRvao 

saxelmwifoebs SemoRebuli aqvT 200 sazRvao milis siganis ekonomikuri 

zonebi.  ekonomikur zonaSi rewvac da kvleviTi samuSaoebic unda Catardes 

mxolod suverenuli saxelmwifos TanxmobiT.  

geologiuri maragebi - sasargeblo wiaRiseuli - aris fskeris 

danaleqebSic, fenil qanebSic, sanapiros nayarebSic. nayarebidan moipoveba 

titani, cirkoniumi, kasiteriti, oqro, platina, vercxli, TuTia, almasebi, 

fosforitebi. napiridan maRaroebis saSualebiT moipoveben qvanaxSirs, 

rkinis, spilenZis, nikelis, vercxliswylis madnebs. gansakuTrebiT 

Rirebulia rkinamarganecis warmonaqmnebi, romlebic Zevs okeanis fskerze 3 

km-ze met siRrmeze. maTi maragebi aRwevs 2 · 1012-s. warmonaqmnebSi Tavad 

marganeci ufro naklebia xmeleTis madnebTan SedarebiT (zogierT maTganSi 

marganecis Semcvelobaa daaxloebiT 55%), magram masSi Sedis agreTve 

spilenZi, nikeli, kobalti, rasac gansakuTrebuli mniSvneloba eniWeba. 

zRvis fskerze didad aris gavrcelebuli navTobisa da airis 

sabadoebi, romelTaganac ukve amJamad moqmedebs 350 sabado, romlebic 

umTavresad SelfebSi aris ganlagebuli. yvelaze didi sabadoebi aris 

sparseTis yureSi, karibis zRvaSi (venesuelis yure), da meqsikis yureSi. 

amJamad zRvaSi moipoveba navTobis saerTo raodenobis 20%, Tumca misi 

TviTRirebuleba xmeleTze mopovebul navTobTan SedarebiT ufro metia. 

okeanis energetikuli maragebi - es aris talRebis energia, sxvadasxva 

horizontebze temperaturebis sxvaoba, osmosuri wneva mtknari da mlaSe 

wylis Serevis adgilebSi da moqceva-miqcevis energia. sinamdvileSi 

arsebobs mxolod moqceva-miqcevis eleqtrosadgurebi. pirveli maTgani 

agebulia 1967 wels safrangeTSi, lamanSis sruteSi Camavali mdinare ransis 

SesarTavSi. misi simZlavrea 240 aTasi kvt. Cvens qveyanaSi ganixileba 
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moqceva-miqcevis eleqtrosadguris mSenebloba mezenis SesarTavSi da 

penJinis yureSi, jerjerobiT ki muSaobs sacdeli eleqtrosadguri yure 

kislaiaSi (kolis yuris midamoebi).  

msoflio okeaneSi energiis sxva wyaroebis gamoyeneba jerjerobiT 

mecnieruli kvlevebis anda sacdeli sainJinro damuSavebebis safexurzea. 

okeanis uzarmazari zomebis miuxedavad adamiani sul ufro Zlier 

gavlenas axdens mis bunebriv pirobebze. Tu adre sameurneo saqmianobis 

uaryofiTi Sedegebi Tavs iCenda mxolod okeanis sanapiro raionebSi, 

amJamad maTi zemoqmedeba gavrcelda mis Ria nawilebSic. adamianis mavne 

zegavlena okeaneze umTavresad gamoixateba misi wylebis dabinZurebiT da 

sarewi zRvis organizmebis gadaWarbebuli mopovebiT. 

zRvis ekosistemebisaTvis mTavari safrTxea navTobiT wylis 

dabinZureba. yovelwliurad okeaneSi xvdeba ara nakleb 10 milioni tona 

navTobi. navTobiT dabinZurebis umTavresi wyaroebia: sazRvao transporti 

(tankerebis gamorecxili wyali, gadineba navTobis datvirTva-

gadmotvirTvis samuSaoebis da  gadazidvis dros, didi wyalwyvis 

tankerebis avariebi); napirebidan da mdinareTa SesarTavebidan.     

samrewvelo da komunalur-sayofacxovrebo Camonadenebi; gadinebebi da 

avariebi zRvis fskerze navTobis mopovebis dros. didi gamoxmaureba hpova, 

magaliTad, tankeris „amoko kadisis“ avariam 1978 wels bretanis napirebze 

(safrangeTi). gadmoRvrilma navTobma warmoqmna  350 km2-s zomis laqa, 

navTobma miaRwia plaJebs; udidesi ziani miadga cxovelebs. aseve cnobili 

gaxda ekofiqsis navTobis sabadoze 1975 wels momxdari avaria CrdiloeTis 

zRvaSi, romelmac didi ziani miayena sarewao Tevzebis qviriTis yrasa da 

kvebas. navTobiT yvelaze ufro dabinZurebulia Crdilo atlantika. 

navTobiT dabinZurebulia agreTve sabWoTa kavSiris zogierTi sanapiro 

raionebi da navsadgurebis akvatoriebi. 

zRvis zedapirze daRvrili navTobi (1 t navTobma SeiZleba dafaros 

daaxloebiT 12 km2 zRvis zedapiri) warmoqmnis afsks, romelic aZnelebs 

atmosferosTan airis cvlas; auqroladi da gauxsnadi fraqciebis gaxrwnas 

didi raodenobis Jangbadi esaWiroeba. navTobis Sereva wyalSi damRupvelia 

zRvis florisa da faunisaTvis.  

zRvis organizmebisaTvis Zalian mavnebelia agreTve sxva 

anTropogenuli damabinZureblebi - Sxamqimikatebi (magaliTad ddt), sarecxi 
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saSualebebi, mZime liTonebi da sxvebi. aRmoCnda, rom zogierTi Tevzi 

Tavis organizmSi agrovebs mavne nivTierebebs, rac adamianisTvisac saSiSia. 

magaliTad, gvxvdeba Tevzebi, romelTa organizmSi dagrovilia ddt, 

romelic akrZalulia saerTaSoriso konvenciiT. zRvis organizmebisTvisac 

da adamianisTvisac Zalze saSiSia samrewvelo narCenebis, maT Soris 

radioaqtiuri da sxva mavne nivTierebebis Camarxva okeaneebsa da zRvebSi. 

amgvari Camarxva unda aikrZalos saerTaSoriso SeTanxmebebiT.  

zRvis faunas didi ziani miayena sarewi Tevzebisa da zRvis zogierTi 

cxovelis gadaWarbebulma da ukontrolo mopovebam. TiTqmis mTlianad 

ganadgurda zRvis Zroxebi komandoris kunZulebze, Semcirda veSapebis 

raodenoba, dairRva qaSayis kvlavwarmoeba atlantikaSi. 

safrTxe, romelic emuqreba okeaneebsa da zRvebs dabinZurebisa da 

zRvis zogierTi organizmis mtacebluri mopovebis Sedegad, globaluria. 

misi aRkveTisaTvis aucilebelia saerTaSoriso Zalisxmeva, raTa Semcirdes 

damabinZurebeli nivTierebebis Casvla okeaneebsa da zRvebSi, mowesrigdes 

zRvis organizmebis mopoveba da mTlianad aikrZalos zogierTi saxeobis 

Wera. cxadia, amgvari RonisZiebebis SemuSavebaSi mniSvnelovani adgili unda 

daikavos okeanologiam. 
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