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r e f e r a t i 

 

angariSi 60 gv., naxazi 30.  

amindis saprogozo ricxviTi modeli, arastacionaruli procesebi, 

Cadgmuli bade, hidroTermodinamikis gantolebebi, monacemTa variaciuli 

asimilacia.   

 

mimdinare samecniero angariSSi warmodgenili gamokvlevebi, romlebic 
gagrZelebaa amindis prognozirebis, bunebrivi da teqnogenuri 
katastrofebis modelirebis ganyofilebaSi gasul wlebSi Sesrulebuli 
samecniero-kvleviTi samuSaoebisa, Seexeba lokaluri atmosferuli 
procesebis modelirebis sistemis ganviTarebas saqarTvelos fizikur-
geografiuli pirobebis gaTvaliswinebiT.  
amindis kvlevisa da prognozirebis modeli (WRF) es aris amindis ricxviTi 
meTodebiT prognozirebisa da atmosferos simulirebis sistema, romelic 
Seqmnilia rogorc kvleviTi, aseve opretiuli gamoyenebisaTvis. modeli 
damuSavebulia: aSS atmosferos kvlevis erovnuli centris (NCAR) 
mezomasStaburi da mikromasStaburi meteorologiis ganyofilebaSi (MMM), 
okeanisa da atmosferos administrirebis (NOAA) centrebSi garemos 
prognozirebisaTvis (NCEP) da dedamiwis sitemis kvlevis laboratoriaSi 
(ESRL), samxedro-sahaero Tavdacvis departamentis amindis saagentoSi 
(AFWA) da navalis kvleviT laboratoriaSi (NRL), Stormebis analizisa da 
prognozirebis centrSi (CAPS), aviaciis federalur administraciaSi (FAA) 
sxvadasxva universitetebis mecnierTa monawileobiT. gamoyenebis sferoebia: 
ricxviTi prognozireba realur droSi, monacemTa asimilacia, kvlevebi 
fizikur parametrizaciaze, regionuli klimaturi simulaciebi. 

Sesrulebuli iqna EWRF EMS (ARW) modelis dinamikur birTvSi rigi 
programuli failebis redaqtireba da 5-km-iani amoxsnis mqone `qvearis 
Cadgma~ ori sxvadasxva meTodiT. meore meTodi (2-way nesting) iTvaliswinebs 
`qvearidan~ ZiriTad areSi informaciis dabrunebas, anu ukukavSirs. ZiriTadi 
are uzrunvelyofs sasazRvro pirobebis miwodebas qvearisaTvis ZiriTadi 
aris yovel droiT bijze, amasTanave, qveare droSi winswrebiT integrirebas 
ukeTebs da ZiriTad ares ukanve awvdis Sedegebs. pirveli meTodis (1-way 

nesting) SemTxvevaSi ukukavSiris meqanizmi gamorTulia da amdenad, ZiriTadi 
are uzrunvelyofs sasazRvro pirobebis miwodebas qvearisaTvis, magram ar 
xdeba informaciis gacvla qvearidan ZiriTad areSi. ramdenadac WRF EMS 

(NMM) modelSi dinamikuri sqemebis paketi SerCeulia operatiuli miznebis 
gaTvaliswinebiT da modelis avtorebis mier ar aris rekomendirebuli maTi 
Secvla da garda amisa, daSvebulia mxolod martivi e.w. 1-way asinqronuli 
meTodi, romlis saSualebiTac ZiriTadi are  mxolod Tvlis Semdeg 
uzrunvelyofs sawyis da sasazRvro pirobebs qvearisaTvis, amitom 
dinamikuri sqemebis testireba xdeboda mxolod WRF EMS (ARW) 
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birTvisaTvis. aseve gamoyenebulia mxolod erTi qvearis Cadgmis procedura, 
romelic moicavs saqarTvelos teritorias.  Catarebuli eqsperimentebis 
analizma gviCvena, rom es meTodi sakmaod efeqturia da gansakuTrebiT 
Rirebulia amindis eqstremaluri pirobebis (Zlieri wvima, haeris 
anomaluri temperaturebi, Zlieri qarebi da sxv.) prognozirebis mizniT. 
viyenebdiT `qvearis Cadgmis~ orive meTods, ramac maTi SedarebiTi 
daxasiaTebis  SesaZlebloba mogvca.  

 
WRF EMS (ARW) da WRFv3 (ARW) modelebis gamoyenebiT sxvadasxva 

eqsperimentis Sedegad miRebulia programuli failebi da saprognozo 
rukebi. modelis gamoTvlebze dayrdnobiT  Sedgenilia prognozebi da 
Sefasebulia maTi xarisxi da gamarTlebadoba. 
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1. ricxviTi modelebis roli amindis prognozirebaSi.  
 
uknaskneli aTwleulis ganmavlobaSi gamoTvliTi teqnikis swrafma 

ganviTarebam, atmosferuli fizikuri procesebis ufro realisturma 
parametrizaciam, dakvirvebis axalma Tanamgzavrulma monacemebma, sawyisi 
pirobebis gansazRvris ufro daxvewilma midgomebma, saprognozo 
gantolebaTa integrirebis efeqturma ricxviTma meTodebma atmosferul 
modelebs amindis ricxviT prognozirebaSi farTo operatiuli gamoyeneba 
moupova. 

saqarTveloSi arsebobs amindis ricxviTi meTodebiT prognozirebis 
garkveuli samecniero gamocdileba, aseve Tanamedrove modelebis 
saSualebiT maTi operatiuli prognozirebisaTvis gamoyenebis sawyisi 
teqnologiuri safuZveli, Tumca saqarTvelos pirobebSi amindis mokle da 
saSualovadiani prognozebis SedgenisaTvis, ZiriTadad, gamoiyeneba 
msoflio wamyvani saprognozo centrebis mier gamoSvebuli sxvadasxva 
winswrebis fonuri (ZiriTadad SviddRiani) prognozebi, romlebic 
vrceldeba internetisa da sxva specialuri telesakumanikacio sistemebisa 
da programebis saSualebiT. Semdgom, saprognozo regionisa da mimdebare 
teritoriebis farglebSi tardeba am informaciis sinoptikuri analizi – 
procesebze adgilobrivi fizikur-geografiuli pirobebis zegavlenis 
gaTvaliswinebiT. amindis prognozis Camoyalibebis procesi, ZiriTadad, 
subieqtur xasiTs atarebs, rac ver uzrunvelyofs prognozebis sasurveli 
Sedegebis stabilurobas, gansakuTrebiT ki amindis eqstremaluri pirobebis 
ganviTarebis dros. amitom, bunebrivia, rom aq sakmaod mwvaved dgas 
prognozebis saimedoobis amaRlebis sakiTxi.  

amindis ricxviTi meTodebiT prognozirebis dros, gamoTvlebisaTvis 
optimaluri teqnologiis damuSaveba sasurvelia efuZnebodes kompiuteruli 
sistemebis ganparalelebas. wamyvan qveynebSi, amindis prognozirebisaTvis 
gamoiyeneba kompiuteruli sistemebis masiuri paralelizmi (rogoric aris 
superkompiuterebi CRAY) – mravalricxovani (milionobiT da miliardobiT) 
paralelurad momuSave procesoriT. am mxriv, ganxiluli mimarTulebis 
amindis prognozirebis amocanisaTvis misadageba, SeiZleba CaiTvalos 
yvelaze mowinaved monacemTa paraleluri damuSavebis teqnologiebis 
gamoyenebaSi. gasuli saukunis 90-ian wlebSi gamoTvliTi teqnikis 
naxtomiseburma ganviTarebam xeli Seuwyo monacemTa paraleluri 
damuSavebis teqnologiebis ganviTarebas, Seiqmna axali mimdinareobebi, 
romlebic iyeneben Tanamedrove mikroprocesoruli teqnikis miRwevebs. 
samwuxarod, es periodi saqarTveloSi daemTxva teqnikuri degradaciis 
periods, ramac gamoiwvia axlad Seqmnili mimarTulebebis sruli 
ignorireba Cvens qveyanaSi (dReisaTvis, saqarTveloSi faqtiurad ar 
arsebobs paraleluri daprogramebis gamocdileba, rogorc samecniero-
kvleviT aseve komerciul seqtorSi). 

atmosferos maTemetikuri modelebis gamoyenebiT, mTeli dedamiwis 
sferosaTvis amindis ricxviTi meTodebiT prognozireba moiTxovs monacemTa 
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uzarmazari masivebis gardaqmnasa da urTules gaangariSebebs, rac 
SeuZlebelia ganxorcieldes mZlavri kompiuteruli teqnikis gareSe. aseTi 
simravlis informaciis gamoyeneba ganapirobebs Sesaswavli atmosferuli 
procesebis Sesabamisi (dasaSvebi) garCevis unaris mqone, rTuli modelebis 
safuZvelze misaRebi Sedegebis marTvas. amindis prognozis dasmuli 
amocanis aRniSnuli specifika moiTxovs Zvirad Rirebul (ramdenime milioni 
aSS dolari da ufro meti) maRalteqnologiur uzrunvelyofas, rac 
dRevandel pirobebSi mxolod ganviTarebuli qveynebisTvisaa SesaZlebeli. 
amindis globaluri modelebi, romlebic amindis farTomasStabian (1000km 
da meti) procesebs aRweren, iZlevian prognozs erTi kviris winaswarobiT. 
anu, iZlevian informacias amindis fonuri mdgomareobis Sesaxeb, magram ver 
iWeren SedarebiT mciremasStabian procesebs, miT ufro, rodesac 
adgilobrivi amindi yalibdeba iseTi procesebiT, rogoricaa mag. konveqcia. 
aseTi atmosferuli procesebi ver aRiwereba globaluri modelebiT, 
romelTa saTvleli  badis zoma sakmaod didia da Sesabamisad, konkretuli 
vadisaTvis amindis adgilobrivi Taviseburebebis garCevis unari dabalia. 
dReisaTvis arsebuli mZlavri kompiuteruli sistemebis gamoyenebis 
SesaZleblobis miuxedavad, amindis adgilobrivi gamovlenis garCevis 
misaRebi sizustis miRweva dedamiwis mTeli sferosaTvis, mxolod 
globaluri modelis saSualebiT, praqtikulad SeuZlebelia. amgvarad, 
adgilobrivi realuri amindis winaswarmetyvelebisaTvis dRis wesrigSi 
dgeba regionuli (SemosazRvruli teritoriis mqone aris) modelebis 
damuSavebis aucilebloba.  

aRniSnuli aucileblobis realur pirobebSi miRwevisa da dasmuli 
amocanis gadasawyvetad damuSavebuli modelis realizaciisaTvis 
mniSvnelovani roli eniWeba programul-teqnikur (teqnologiur) 
uzrunvelyofas. am mimarTulebiT monacemTa paraleluri damuSavebis 
teqnologiebis ganviTarebam da farTomasStaburi paraleluri 
procesirebisaTvis programuli uzrunvelyofis Seqmnam, gamoTvliTi 
teqnikis (maT Soris: personaluri kompiuteris) SesaZleblobebi bevrad 
gazarda da ekonomikuri danaxarjebi mniSvnelovnad Seamcira. bevri qveynis 
erovnul meteorologiur samsaxurebSi operatiuli moklevadiani 
prognozirebisaTvis xelmisawvdomi gaxda SemosazRvruli aris mqone 
modelebis gamoyeneba. Aam modelebis speqtri sakmaod mravalferovania, 
romelTagan gansakuTrebul yuradRebas imsaxureben mezomasStaburi 
modelebi, agreTve atmosferos dinamikuri modelebi, romelTac aqvT 
xelovnuri sazRvrebi, sadac modelis cvladebis mniSvnelobebi 
ganisazRvreba ufro uxeS badeze globaluri modelebis gaSvebis 
Sedegebidan. Ees modelebi aRweren globaluri modelebisaTvis SeumCnevel 
amindis realur pirobebs, romlebic xSirad yalibdebian atmosferoSi 
mimdinare mciremasStabiani procesebiT. 

Temis farglebSi damuSavda da adgilobrivi pirobebisadmi 
adaptirebuli iqna lokaluri teritoriiT SemosazRvruli aris iseTi 
modelebi, romelTa meTodologiuri safuZvlebi efuZneba saerTaSoriso 
praqtikaSi farTod gamoyenebul mimarTulebebs, rogoricaa WRF-EMS 

(garemos modelirebis sistema) da WRF-ARW (amindis gaumjobesebuli 
kvleva). aRniSnuli meTodologiis gamoyeneba saSualebas iZleva, rom 
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realur droSi ganxorcieldes wamyvani qveynebis erT-erTi saprognozo 
centris mier ukve danergili globaluri modelis (GFS) amoxsnis Sedegebis 
gadaTvla SemosazRvruli arisaTvis adgilobrivi fizikur-geografiuli 
parametrebisa da rigi mezo- da mikromasStaburi atmosferuli procesebis 
gaTvaliswinebiT. 

lokaluri teritoriis aris (sivrcis) modelis struqtura pirobiTad 
SeiZleba gayofili iqnas dinamikur nawilad da „fizikur paketad~. misi 
konfiguracia kavkasiis regionisaTvis iTvaliwinebs Sesabamisi `fizikuri 
paketis~ morgebas, rogoricaa adgilobrivi geografiul-landSafturi 
Taviseburebebi (maT Soris: reliefis parametrebi, miwaTsargeblobisa da 
niadagis tipebi, siRrmeebze niadagis temperatura, mcenareulobis sezonuri 
ganawileba, adgilis arekvlisunarianoba da sxva). dinamikuri nawili – 
kavkasiis rTuli reliefis, Savi da kaspiis zRvebis siaxlovis gavleniT 
atmosferoSi mimdinare im zogadcirkulaciuri procesebis transformacias 
uzrunvelyofs, romlis Sedegadac yalibdeba adgilobrivi amindi. am 
procesebis dazusteba SesaZlebeli gaxda fizikuri procesebis aRmweri 
sqemebis optimaluri konfiguraciis SerCeviT. garda amisa, ARW 
uzrunvelyofs modelirebisas ufro maRali sivrcul-droiTi garCevis 
unaris mqone damatebiTi horizontaluri badis (an badeebis) Semotanis 
saSualebas saintereso qveregionze fokusirebis mizniT, rac modelis 
garCevisunarianobas mniSvnelovnad (15 km-dan 5km-de) gazrdis.  paralelurad 
ganawilebuli mexsierebis mqone kompiuteruli sistemebis gamoyenebis 
xarjze ARW-Si `qvearis Cadgmis~ infrastruqtura uzrunvelyofs, aseve, 
aseTi qvearis moZraobis unarianobas. 
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2. amindis ricxviTi modeli WRF EMS 
  
 
 amindis kvlevisa da prognozirebis modeli (WRF) es aris amindis 
ricxviTi meTodebiT prognozirebisa da atmosferos simulirebis sistema, 
romelic Seqmnilia rogorc kvleviTi, aseve opretiuli gamoyenebisaTvis. 
modeli damuSavebulia: aSS atmosferos kvlevis erovnuli centris (NCAR) 
mezomasStaburi da mikromasStaburi meteorologiis ganyofilebaSi (MMM), 
okeanisa da atmosferos administrirebis (NOAA) centrebSi garemos 
prognozirebisaTvis (NCEP) da dedamiwis sistemis kvlevis laboratoriaSi 
(ESRL), samxedro-sahaero Tavdacvis departamentis amindis saagentoSi 
(AFWA) da navalis kvleviT laboratoriaSi (NRL), Stormebis analizisa da 
prognozirebis centrSi (CAPS), aviaciis federalur administraciaSi (FAA) 
sxvadasxva universitetebis mecnierTa monawileobiT. gamoyenebis sferoebia: 
ricxviTi prognozireba realur droSi, monacemTa asimilacia, kvlevebi 
fizikur parametrizaciaze, regionuli klimaturi simulaciebi, haeris 
xarisxis modelireba, atmosfero-okeanis wyviluri modelireba, 
idealizirebuli simulaciebi. nax.1-ze warmodgenilia WRF programuli 
CarCos (WSF) infrastruqtura.  
   
 WRF EMS warmoadgens aSS amindis samsaxuris samecniero da 
operatiuli ofisis samecniero da saswavlo resurs-centris (SOO/STRC) 
amindis kvlevisa da prognozirebis garemos modeluri sistemis (EMS) 
ricxviTi prognozirebis pakets.  misi ZiriTadi upiratosobania:  

• sruli fizikuri paketi; 

• moxmarebisa da konfigurirebis simartive;  
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• Seicavs 32- da 64-bitian Linux-is sistemaze optimizirebul winaswar 
kompilirebul binarul sistemas, rac ar moiTxovs kompilerebas. amasTan, 
eSveba rogorc ganawilebuli, aseve gayofili mexsierebis mqone garemoSi 
lokalur klasterebze;  

• sainstalacio skripti uzrunvelyofs operatiuli prognozirebisTvis 
modelis gaSvebaTa winaswar gaweras;  

• uzrunvelyofilia sistemis avtomaturi ganaxlebis SesaZlebloba;  

• realur droSi prognozirebisas sistemas gaaCnia inicializaciis 
monacemTa mopovebis problemebis minimizebis saSualeba alternatiuli 
serverebis, monacemTa bazebis moZiebis an integrebis sawyisi saaTis 
Secvlis gziT; 

• modelis yvela parametri amoicnoba da iwereba konfiguraciis failebSi, 
romlebic TiToeuli dinamikuri birTvisTvis Seicaven standartul 
parametrebs; 

• modelur sistemas saSualeba aqvs modelis inicializaciisaTvis 
gamoiyenos NFS, FTP, da HTTP gafarToebis failebi, gansazRvros Tu 
monacemTa romeli nakrebia SesaZlebeli sxvadasxva modelebis gaSvebis 
Semdeg mocemul dros. aseve, monacemTa sxvadasxva nakrebebis gamoyenebaa 
SesaZlebeli sawyisi da sasazRvro pirobebisTvis; 

• WRF EMS SeuZlia daTvalos Sesabamisi droiTi bijiT modelis 
sxvadasxva dinamikisa da fizikuri sqemebisTvis. 

• modelSi uzrunvelyofilia 1-gvaris qvearis Cadgma WRF NMM 

birTvisaTvis da 2-gvarisa _ WRF ARW birTvisaTvis. 
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• WRF EMS paketi uzrunvelyofs saprognozo failebis damuSavebas 
vizualizaciis programebiT realur droSi, anu modelis Tvlis 
procesSi. 

• modelis Tvlis Semdgomi samuSaoebi xorcieldeba  sxvadasxva 
programuli uzrunvelyofebis mier. maT Soris: AWIPS, BUKIT, NCL, 

GRADS, GEMPAK, NAWIPS. 

• saprognozo velebis mocema SesaZlebelia wnevis 47 doneze dawyebuli 2-
dan 1013 mb-mde yoveli 25 mb-is Semdeg. 

• damuSavebuli prognozebis gadacema SesaZlebelia FTP, cp, SCP, an rcp-is 
saSualebiT. 

WRF EMS 

 
nax. 2  

 WRF EMS modeli ori saxvadasxva dinamikuri birTvisagan Sedgeba, 
romlebic damoukidebel modelebs warmoadgenen. 

1) NMM  (arahidrostatikuri mezomasStaburi modeli) damuSavebulia 
garemos prognozirebis centrSi (NCEP), gamoiyeneba operatiuli 
miznebisaTvis.  igi iyenebs rukis mbrunav proeqtors (rotated latlon), wneva 
izomeba eta-koordinatebSi, garCevis unarianoba 12 km-ia, iTvaliswinebs 
niadagis 4 fenas, gantolebaTa sistemis amoxsnisas sargeblobs arakavas E 
badiT, sadac badis kvanZebSi gamoiTvlis siCqaris horizontalur da 
vertikalur mniSvnelobebs, xolo centrSi potencialur temperaturas.  
 2) ARW damuSavebulia aSS atmosferos kvlevis erovnuli centrSi 
(NCAR), gamoiyeneba kvleviTi miznebisaTvis. igi gamoiyenebs rukis e.w. 
lambertis komformul proeqtors (lambert comformal), wneva izomeba eta-
koordinatebSi, garCevis unarianoba 15 km-ia, iTvaliswinebs niadagis 4 fenas, 
gantolebaTa sistemis amoxsnisas sargeblobs arakavas C badiT, sadac 
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badis kvanZebSi gamoiTvlis siCqaris horizontalur da vertikalur 
mniSvnelobebs, xolo centrSi temperaturas. 

 
1) operatiuli modelisaTvis (WRF NMM) gamocdili iqna Semdegi 

fizikuri sqemebi: 
`grova Rrublebis~ parametrizacia _ bets-miler-jenikis sqema: 
maregulirebeli sqema Rrma da araRrma konveqsiisaTvis, (jeniki, 1994, 2000).  
mikrofizikuri sqema _ feries axali sqema: racionaluri sqema 
prognostikuli Sereuli fazis procesebisaTvis. yinuli najerad iTvleba  
-300C-ze nakleb temperaturebze da ara -100C-ze. 
sasazRvro fenis sqema _ melor-iamada-jenikis sqema: erT-ganzomilebiani 
prognostikuli turbulenturi kinetikuri energiis sqema lokaluri 
vertikaluri SereviT (jeniki, 1990, 1996°, 2002). 

dedamiwis zedapiris fizika _ NMM-is xmeleTis zedapiris modeli (LSM): 
efuZneba 2005 wlis maisis NOAH-is xmeleTis zedapiris models 4-feniani 
niadagis temperaturiTa da sinotiviT, fragmentuli Tovlis safariTa da 
niadagis wayinvis fizikiT (eki da sxv. 2003).    
zedapiris fenebis fizika _ jenikis msgavsebis sqema: efuZneba monin-
obuxovis sqemas zilitinkeviCis Termuli araerTgvarovnebis sigrZisa da 
msgavsebis standartuli funqciebis gamoyenebiT (jeniki 1996b; Ceni da sxv. 
1997).   
grZeltalRiani radiaciis fizika _ GFDL modelis grZeltalRiani 
radiaciis sqema: moicavs Rrublebis mikrofizikasac (Svarckofi da felsi, 
1975, 1985, 1991). 
mokletalRiani radiaciis fizika _ GFDL modelis mokletalRiani 
radiaciis sqema: ori speqtruli, k-ganawilebis sqema, ganixilavs ozonsa da 
wylis orTqls, rogorc ZiriTad StanmTqmel airebs (lakisi da hanseni, 
1974).  moicavs Rrublebis mikrofizikasac.  

2) kvleviTi modelisaTvis (WRF ARW) gamocdili iqna Semdegi 
fizikuri sqemebi: 
`grova Rrublebis~ parametrizacia _ kein friCis axali sqema NAM 

modelidan: aRniSnuli sqema aRwers Rrma da araRrma konveqciur procesebs 
daRmavali masuri nakadebis midgomiT (kaini 2004, kaini da fritCi 1990, 1993).  
mikrofizikuri sqema _ linisa da sxv. sqema: am procesebis aRsawerad 
modelSi gamoyenebulia 5-klasis simulaciuri sqema, romelic iTvaliwinebs 
Tovlisa da yinulis arsebobas da mosaxerxebelia realuri monacemebis 
maRali garCevisunarianobiT (5km-ze naklebi) amoxsnisas (lini da sxv. 1983; 
12rognosi da hobsi, 19984; tao da sxv. 1989; Ceni da Sani, 2002). 
sasazRvro fenis sqema _ ionsis universitetis sqema: aralokaluri k-sqema, 
aracxadi gadataniTi feniTa da arastabilur Sereul sqemaSi k-paraboluri 
profiliT (skamaroki da sxv. 2005).  
dedamiwis zedapiris fizika _ NOAH-s xmeleTis zedapiris modeli: 
unificirebuli NCEP/NCAR/AFWA-s sqema 4-feniani niadagis temperaturisa 
da sinotivis, fragmentuli Tovlis safarisa da niadagis wayinvis fizikis 
gamoyenebiT.       
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zedapiris fenebis fizika _mezomasStaburi modelis (MM5) msgavsebis sqema: 
efuZneba monin-obuxovis sqemas karlson-bolandis viskozuri qve-fenisa da 
msgavsebis standartul funqciebs (skamaroki da sxv. 2005).  
grZeltalRiani radiaciis fizika _ radiaciis swrafi gadatanis (RRTM) 
sqema: dazustebuli sqema, iTvaliswinebs rTul narevebs, mcire gazur 
minarevebs da nawilakebis mikrofizikas, aseve, RrublebTan 
urTierTqmedebas (mlaveri da sxv. 1997).     
mokletalRiani radiaciis fizika _ dudias sqema: martivi daRmavali 
integrirebis sqema, romelic iTvaliswinebs Rrublebisa da mowmendili cis 
mier STanTqmisa da gabnevis procesebs. ar iTvaliswinebs aerozolebs 
(dudia 1989).    

Sesrulebuli iqna EWRF EMS (ARW) modelis dinamikur birTvSi rigi 
programuli failebis redaqtireba da 5-km-iani amoxsnis mqone `qvearis 
Cadgma~ ori sxvadasxva meTodiT. meore meTodi (2-way nesting) iTvaliswinebs 
`qvearidan~ ZiriTad areSi informaciis dabrunebas, anu ukukavSirs. ZiriTadi 
are uzrunvelyofs sasazRvro pirobebis miwodebas qvearisaTvis ZiriTadi 
aris yovel droiT bijze, amasTanave, qveare droSi winswrebiT integrirebas 
ukeTebs da ZiriTad ares ukanve awvdis Sedegebs. pirveli meTodis (1-way 

nesting) SemTxvevaSi ukukavSiris meqanizmi gamorTulia da amdenad, ZiriTadi 
are uzrunvelyofs sasazRvro pirobebis miwodebas qvearisaTvis, magram ar 
xdeba informaciis gacvla qvearidan ZiriTad areSi. ramdenadac WRF EMS 

(NMM) modelSi dinamikuri sqemebis paketi SerCeulia operatiuli miznebis 
gaTvaliswinebiT da modelis avtorebis mier ar aris rekomendirebuli maTi 
Secvla da garda amisa, daSvebulia mxolod martivi e.w. 1-way asinqronuli 
meTodi, romlis saSualebiTac ZiriTadi are  mxolod Tvlis Semdeg 
uzrunvelyofs sawyis da sasazRvro pirobebs qvearisaTvis, amitom 
dinamikuri sqemebis testireba xdeboda mxolod WRF EMS (ARW) 
birTvisaTvis. aseve gamoyenebulia mxolod erTi qvearis Cadgmis procedura, 
romelic moicavs saqarTvelos teritorias.  Catarebuli eqsperimentebis 
analizma gviCvena, rom es meTodi sakmaod efeqturia da gansakuTrebiT 
Rirebulia amindis eqstremaluri pirobebis (Zlieri wvima, haeris 
anomaluri temperaturebi, Zlieri qarebi da sxv.) prognozirebis mizniT. 
viyenebdiT `qvearis Cadgmis~ orive meTods, ramac maTi SedarebiTi 
daxasiaTebis  SesaZlebloba mogvca.  
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3. amindis ricxviTi modeli WRF ARW modelis komponentebi 
 

nax. 3 
 
rogorc diagramidan Cans (nax. 3), WRF modeluri sistema Sedgeba 

Semdegi ZiriTadi programebisgan: WRF gaSvebis wina samuSaoebis 
Sesasrulebeli sistema (WPS), ARW dinamikuri birTvi, variaciuli 
asimilaciis kodi (WRF-Var), gaSvebis Semdgomi samuSaoebis Sesasrulebeli 
(PostProcessing) programuli paketebi da vizualizaciis saSualebebi. 

3.1 WPS-is ZiriTadi funqciebia simulaciis ZiriTadi da Cadgmuli 
areebis gansazRvra; badis yoveli kvanZisaTvis grZedis, ganedis, rukis 
masStabis mamravlis, koriolisis parametrebis gaangariSeba; xmeleTis 
statikur monacemTa (rogoricaa xmeleTis simaRle, miwaTsargeblobis 
kategoriebi, niadagis tipi (zeda da qveda fenebi), niadagis saSualo 
wliuri temperatura, mcenareuli safaris ganawileba Tveebis mixedviT, 
zedapiris albedo Tveebis mixedviT) interpolireba simulaciis areze; 
simulaciis mocemul areze sxva modelidan aRebuli droSi cvladi 
meteorologiuri monacemebis gardaqmna da interpolireba. interpolirebis 
saSualebebia: uaxloesi mezobeli, 4-wertiliani ormagad wrfivi, 16-
wertiliani gadafarviTi paraboluri, 4-wertiliani saSualo, 16-wertiliani 
saSualo, badis ujris saSualo. 

diagramaze warmodgenilia monacemTa nakadebis mimarTulebebi im sam 
ZiriTad programas Soris, romelTa saSualebiTac sruldeba es samuSaoebi. 
es programebia: 
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nax. 4 

 
1) geogrid programis mizania simulaciis aris gansazRvra da modelis 

badeze xmeleTis sxvadasxva monacemTa nakrebebis interpolireba. 
simulaciis areebi ganisazRvreba WPS–is Semsvleli failis (namelist.wps) 
specialur nawilSi momxmareblis mier. amasTan, badis yovel kvanZSi 
grZedis, ganedis, rukis masStabis mamravlisa da koriolisis parametrebis 
gasaangariSeblad geogrid programa axdens niadagisa da miwaTsargeblobis 
tipebis, xmeleTis simaRlis, siRrmeebze niadagis saSualo wliuri 
temperaturis, vegetaciis Tvis saSualo ganawilebis, Tvis saSualo 
albedos, Tovlis maqsimaluri albedos da ferdobebis daxris 
kategoriebis horizontalur intepolirebas modelis badeze 
standartulad. TiToeuli zemoT CamoTvlili velisaTvis monacemebi aiReba 
globaluri bazebidan da ramdenadac isini droSi ucvlelia, sakmarisia 
maTi erTxel morgeba simulaciis areze. bazebSi es monacemebi arsebobs 
garCevis sxvadasxva unariT. Cvens SemTxvevaSi modelis ZiriTadi da 
Cadgmuli areebisaTvis gamoyenebuli iqna 5 da 2 arkminutiani rezoluciis 
monacemebi, Sesabamisad.  

standartuli xmeleTis velebis garda geogrid programas SesaZlebloba 
aqvs simulaciis areze interpolacia gaukeTos umravlesoba uwyvet da 
kategoriul velebs cxriluri failis GEOGRID.TBL meSveobiT, romelSic 
moicema programiT Seqmnili yvela velisa da interpolaciis meTodis 
aRwera. programis gamomavali failebi iwereba WRF I/O API formatSi da 
martivia vizualizaciis programebisaTvis gamosayenebladac.     

2) ungrib programa gamoiyeneba GRIB formatis failebis wasakiTxad, 
gasaSifrad da martiv gardamaval formatSi gadasayvanad. aRniSnuli 
formatis failebi Seicaven droSi cvlad meteorologiur velebs da 
ZiriTadad sxva regionuli, an globaluri modelebidan (Cvens SemTxvevaSi 
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GFS) aiReba modelis inicializaciisaTvis. programa iyenebs e.w. cvaldTa 
cxrilebis (Vtables) fails globaluri failidan modelisTvis saWiro 
cvladebisa da doneebis amosaWrelad. 

3) metgrid programa horizontalur interpolacias ukeTebs ungrib 

programis mier gardamaval formatSi Caweril meteorologiur monacemebs. 
metgrid-s SeuZlia interpolireba gaukeTos rogorc izobarul, aseve 
vertikalur koordinatebSi mocemul monacemebs. yoveli simulaciisas 
namelist.wps failis Sesabamisi Canaweris meSveobiT aucilebelia im 
konkretuli TariRebis miTiTeba, romlisTvisac xdeba prognozireba. 
TiToeul meteorologiur velze kontrolireba xorcieldeba cxriluri 
failis METGRID.TBL meSveobiT. metgrid programis saSualebiT xorcieldeba 
qarebis mobrunebac ARW badeze ise, rom u da v komponentebi paraleluri 
iyos x da y ReZebisa, Sesabamisad. qaris siCqareebi Semdgom interpolirdeba 
badis ujris gverdebze, xolo sxva meteorologiuri velebi _ centrSi. 
 aRwerili sami ZiriTadi programis garda WPS-s moyveba damxmare 
programebic, romlebic gamoiyeneba monacemTa gamosakvlevad, Cadgmuli 
areebis mdebareobis vizualizebis mizniT, wnevisa da zedapiris saSualo 
temperaturis velebis saangariSod. 

danergili iqna WRFv3 ARW modeli. sainstalacio cvladTa tipiuri 
garemos Seqmnis Semdeg moxda wrf CarCos danergva, risTvisac gadmoitvira 
WPSv3.1.TAR.gz da ganxorcielda kompiuteris konfiguraciis Sesabamisi 
kompilireba da dainstalireba. sainstalacio samuSoebis warmatebiT 
dasrulebis Semdeg Sesabamis direqtoriebSi Seiqmna aRmasrulebeli 
failebi da moxda maTi qmediTunarianobis Semowmeba.   rodesac wrf CarCo 
dainergeba, mxolod Semdeg xdeba gaSvebis wina (WPS) kodis WPS.tar.gz 

CamotvirTva, konfigurireba da kompilireba. sainstalacio samuSoebis 
warmatebiT dasrulebis Semdeg iqmneba sami aRmasrulebeli faili 
(geogrid.exe; ungrib.exe; metgrid.exe). pirvel jerze moxda modelis sacdeli 
gaSveba, romlis Sesabamisi sawyisi monacemebisa da geografiuli aris 
Sesabamisi parametrebi TandarTuli aqvs models.  
 realuri monacemebisaTvis modelis gaSvebis Semdgomi etapia sawyisi 
da sasazRvro pirobebis failis momzadeba. amisaTvis gamoiyeneba 
aRmasrulebeli programa real.exe, romelic amasTanave axdns modelis da 
niadagis doneebze monacemTa vertikalur interpolirebas, amyarebs 
vertikalur (dinamikur) balanss da amowmebs mawaTsargeblobis arsebobas. 
Sedegad miiReba gamomavali faili wrfinput_d0X. 

saboloo etapze xdeba ricxviTi integrebis programis wrf.exe gaSveba. 
modelis Tvlis Sedegebi inaxeba standartul gamomaval failSi 
wrfout_d0X_YYYY-MM-DD_hh:mm:ss. 

zemoT xsenebuli orive programa (real.exe, wrf.exe) Sedis modelis 
birTvSi.   

 
3.2. WRFv3 ARW warmoadgens ARW dinamikur birTvs WRF sistemis sxva 

komponentebTan erTad da gamoiyeneba simulaciebis sawarmoeblad. 
3.2.1 ARW dinamikuri birTvis ZiriTadi maxasiaTeblebia: 
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• gantolebebi: ZiriTadi marTvadi gantolebebi efuZneba nakadis formis 
eileris gantolebebs 

 
x, y da η indeqsebi aRniSnaven diferencirebas da  

 
sadac a zogadi cvladia. γ=cp/cv=1.4 aris mSrali haeris siTboSemcvelobis 
fardoba, Rd airis mudmivaa mSrali haerisaTvis da po zedapiris wnevaa 
(Cveulebriv, 105 paskali). FU, FV , FW  da Fθ  warmoadgenen wevrebs, romlebic 
ganpirobebulia modelis fizikiT, turbulenturi SereviT, sferuli 
proeqciebiT da dedamiwis brunviT.  
 sinotivis, rukis faqtoris, dedamiwis brunvasTan dakavSirebuli 
wevrebis, aseve SeSfoTebis cvladebis gaTvaliswinebiT ARW dinamikuri 
birTvSi warmodgenili ZiriTad gantolebebi iReben Semdegi saxes: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
sadac  
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cvladebi warmodgenilia SeSfoTebebisa da hidrostatikurad 
dabalansebuli wevrebisgan, romlebic ganisazRvreba ZiriTadi 
gantolebebiT SeuSfoTebeli atmosferosTvis.  
masis Senaxvisa da geopotencialis gantolebebi 

potenciuri temperaturisa da skalarebis Senaxvis gantolebebi 

hidrostatikuri damokidebuleba 

mdgomareobis gantoleba 

sadac αd mSrali haeris Sebrunebuli simkvrivea (1/ρd) haeris nawilakis 
sruli simkvrivis gaTvaliswinebiT:  

sadac q* narevis fardobaa wylis orTqlis, Rrublis, wvimis, 
yinulisaTvis da sxv. xolo  

• prognostikuli cvladebi: siCqaris komponenetebi u da v karteziul 
koordinatebSi, vertikaluri siCqare w, SeSfoTebis potencialuri 
temperatura, SeSfoTebis geopotenciali da mSrali haeris SeSfoTebis 
zedapiruli wneva. aseve, turbulenturi kinetikuri energia, wylis 
orTlis narevis fardoba, wvima/Tovlis narevis fardoba, Rrublis 
wylis/yinulis narevis fardoba, qimiuri naerTebi da sxv. 

• vertikaluri koordinatebi: η-koordinatuli 
xmeleTis Tanamdevi, mSrali hidrostatikuri 
wneva. modelis zeda sazRvari warmoadgens 
wnevis mudmiv zedapirs. 

sadac 

aq ph wnevis hidrostatikuri komponentia, 
xolo phs da pht wnevis minSvnelobebia 
dedamiwis zedapiris gaswvriv da zeda 
sazRvarze, Sesabamisad. 
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• horizontaluri bade: arakavas C-bade. 

 
horizontaluri bade   vertikaluri bade 

• drois integracia:  droSi danawevrebuli integracia, romelic iyenebs 
me-3 xarisxis runge-kutas sqemas SedarebiT mcire droiTi bijiT 

akustikuri da gravitaciuli talRebisTvis. prognostikuli Φ cvladis 

mniSvneloba T-dan T+∆T saprognozo vadamde 3 droiT bijze iTvleba:  

 
sadac Φt=R(Φ) modelis gntolebebia. daSvebulia cvladi droiTi bijic. 

• sivrculi diskretizacia: me-2 dan me-6 xarisxamde adveqciis 
SesaZlebloba vertikalurad da horizontalurad. 

• turbulenturi Sereva da modelis filtrebi: badis Sida masStabis 
turbulentobis formireba rogorc sakoordinato, ise fizikur 
sivrceebSi. divergenciis CaxSoba, gare rxevebis filtracia, cxadi 
filtrebis SesaZlebloba. 

• sawyisi pirobebi: sam-ganzomilebiani realuri SemTvevebisaTvis da 1-, 2-, 
3-ganzomilebiani _ idealuri monacemebisaTvis. SesaZlebelia cifruli 
filtris inicializacia (DFI) realuri monacemebisaTvis. Cvens 
SemTxvevaSi aiReba 0.50-iani amoxsnis globaluri saprognozo sistemidan 
(GFS).  

• sasazRvro pirobebi: peioduli, gaxsnili, simetriuli. 

• zeda sasazRvro piroba: gravitaciuli talRebis StanTqma (difuzia, 
reileis CaxSoba vertikaluri siCqarisaTvis). mudmivi wnevis done zeda 
sazRvarze materialuri zedapiris gaswvriv.    

• qveda sasazRvro piroba: fizikuri an Tavisuflad mosriale. 

• dedamiwis brunva: gaTvaliswinebulia koriolisis sruli wevrebi. 

• sferos proeqcireba: SesaZlebelia 4 proeqtoris gamoyeneba. Cvens 
SemTxvevaSi gamoyenebulia lambertis konikuri konformalis proeqtori. 
proeqcireba ARW kodSi gaiTvaliswineba rukis faqtorebis mx, my 
saSualebiT, romlebic Semdegnairad ganisazRvreba: 
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(mx, my) = (∆x, ∆y)/manZili dedamiwaze 
modelis ZiriTad gantolebebSi rukis masStabis faqtori 
gaTvaliswinebulia momentebis cvladebSi Semdegnairad:  

 

• qvearis Cadgma: 1-gvaris interaqtiuli, 2-gvaris 
interaqtiuli da moZravi qveare. naxazze 
warmodgenilia SemTxveva, rodesac fardoba 
ZiriTadi da Cadgmuli areebis 
horizontaluri bijebs Soris 3-is tolia. 
qvearis Cadgmisas gamoiyeneba specifiuri 
sasazRvro pirobebi, standartulad, 

relaqsaciis 4 zoniT. yovel droiT bijze  
 

nax. 5 
 

xorcieldeba Sida aris informaciis wilis gazrda (nax. 5). 

• parametrebis `datvirTva~: badisa (analizuri) da dakvirvebis monacemebis 
mixedviT. 

• globaluri bade: globaluri simulaciis SesaZlebloba polaruli 
furie-filtris gamoyenebiT da perioduli aRmosavleTdasavleTis 
pirobebiT.  

 
3.2.2. modelis fizika ramdenime kategoriadaa warmodgenili: 
 
a) mikrofizika. mocavs cxadad amoxsnil wylis orTqlis, Rrublisa 

da naleqebis procesebs. SesaZlo 12 sqemis Semowmebis Sedegad SedarebiT 
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realisturi aRmoCnda 3, romelTaTvis rekomendirebulia statistikuri 
gamarTlebadobis dadgena. es sqemebia: 

1) linisa da sxv. sqema: am procesebis aRsawerad modelSi 
gamoyenebulia 5-klasis simulaciuri sqema, romelic iTvaliwinebs Tovlisa 
da yinulis arsebobas da mosaxerxebelia realuri monacemebis maRali 
garCevisunarianobiT (5km-ze naklebi) amoxsnisas (lini da sxv. 1983; 
21rognosi da hobsi, 19984; tao da sxv. 1989; Ceni da Sani, 2002); 

2) WRF mxolobiTi momentis me-5 klasis sqema, romelic iTvaliswinebs 
Sereuli 21rogn procesebs da wylis gadacivebas; 

3) WRF mxolobiTi momentis me-6 klasis sqema yinulis, Tovlis da 
xorxoSelas procesebis gaTvaliswinebiT, romelic rekomendirebulia 
maRali amoxsnis simulaciebisaTvis. 

 
b) grova Rrublebis parametrizaciis sqemebi gamoiyeneba grova da/an 

fena Rrublebis badisSida masStabebis efeqtebis gasaTvaliswineblad. 
sqemebis daniSnulebaa warmoadginon vertikaluri nakadebi, romlebic 
ganpirobebulia Rrublisgare aRmavali, daRmavali da makompensirebeli 
moZraobebiT. 5km-ze naklebi badis zomis SemTxvevaSi aseTi procesebi ukve 
cxadad ixsneba da paramertizaciis sqemebis gamoyeneba rekomendirebuli 
araa. 

SesaZlo 5 sqemis Semowmebis Sedegad SedarebiT realisturi aRmoCnda 
2, romelTaTvis rekomendirebulia statistikuri gamarTlebadobis dadgena. 
es sqemebia: 

1) kein friCis axali sqema: aRniSnuli sqema aRwers Rrma da araRrma 
konvenciur procesebs daRmavali masuri nakadebis midgomiT (keini 2004, 
keini da fritCi 1990, 1993); 

2) bets-miler-jenikis sqema: maregulirebeli sqema Rrma da araRrma 
konveqsiisaTvis, romelic arbilebs Termodinamikuri mosazrebebis Tanaxmad 
gansazRvrul cvladi temperaturisa da tenianobis profilebs (jeniki, 1994, 
2000).  

g) planetaruli sasazRvro fenis (PBL) sqema ‘‘pasuxismgebelia’’ 
vertikalur ujrisSida masStabis nakadebze, romlebic 
ganpirobebulia grigalis gadataniT atmosferos mTel svetSi da ara 
mxolod sasazRvro fenaSi. 
SesaZlo 4 sqemis Semowmebis Sedegad SedarebiT realisturi aRmoCnda 

2, romelTaTvis rekomendirebulia statistikuri gamarTlebadobis dadgena. 
es sqemebia: 

1) ionsis universitetis sqema: aralokaluri k-sqema, aracxadi 
gadataniTi feniTa da arastabilur Sereul sqemaSi k-paraboluri 
profiliT (skamaroki da sxv. 2005). planetaruli sasazRvro fenis zeda 
sazRvari ganisazRvreba riCardsonis kritikuli ricxvis nulTan tolobiT 
da amdenad, damokidebulia mcuravobis profilze, romelSic planetaruli 
sasazRvro fenis zeda sazRvari warmoadgens Catacebis maqsimalur fenas. 

2) asimetriuli konveqtiuri modelis sqema (versia 2) aralokaluri 
aRmavali SereviT da lokaluri daRmavali SereviT. gaaCnia mcurav 
WavlebSi swrafi aRmavali gadatanisa da turbulenturi difuziis 
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gamomwvevi wanacvlebebis adgilobrivi daZabulobis simulirebis 
SesaZlebloba.  

d)xmeleTis zedapiris modeli (LSM) iyenebs atmosferul, radiaciul, 
naleqwarmomqmnel da sxv.  informaciebs Sesabamisi sqemebidan da 
xmeleTisa da zRva-yinulis wertilebze uzrunvelyofs sinotivis 
nakadebs, rac gamoiyeneba rogorc qveda sasazRvro piroba 
planetaruli sasazRvro fenaSi gansazRvruli vertikaluri 
gadatanisaTvis. xmeleTis zedapiris modeli ar iTvlis tendenciebs, 
magram aaxlebs xmeleTis mdgomareobis cvladebs, rogoricaa 
zedapiris temperatura, niadagis temperaturisa da sinotivis 
profilebi, Tovlis safari da sxv. ramdenadac xmeleTis zedapiris 
modelSi mezobel wertilebs Soris araviTari urTierTqmedeba ar 
arsebobs, is SeiZleba ganvixiloT, rogorc erTganzomilebiani svetis 
modeli xmeleTis TiToeuli badis kvanZisTvis. 
SesaZlo 7 sqemis Semowmebis Sedegad SedarebiT realisturi aRmoCnda 

2, romelTaTvis rekomendirebulia statistikuri gamarTlebadobis dadgena. 
es sqemebia: 

1) 5-feniani Termuli difuziis sqema 1, 2, 4, 8 da 16 sm fenebiT am 
fenebis qveS temperatura aiReba, rogorc Rrma fenebis saSualo 
mniSvneloba. 

2) noas unificirebuli sqema, romelic warmoadgens 4-fenian niadagis 
temperaturisa da sinotivis sqemas niadagis safaris sinotivisa da Tovli 
safaris prognozirebis SesaZleblobiT. fenebis sisqea 10, 30, 60 da 100 sm 
da moicavs fesvebis zonas, evapotranspiracias, niadagis drenaJs da 
Camonadens, iTvaliswinebs ra vegetaciis kategoriebs, Tvis saSualo 
ganawilebas da niadagis teqsturas. awodebs xiluli da faruli siTbos 
nakadebis mniSvnelobas sasazRvro fenis sqemas.    

3) swrafad ganaxlebadi cikluri (RUC) sqema  
e)radiaciuli sqemebi uzrunvelyofs atmosferos gaTbobas, 
gamowveuls radiaciuli nakadebis divergenciiTa da zedapirisken 
daRmavali grZeltalRiani da mokletalRiani radiaciiT, romlebic 
gansazRvraven dedamiwis siTbur biujets.  
grZeltalRiani radiaciisTvis SesaZlo 3 sqemis Semowmebis Sedegad 

SedarebiT realisturi aRmoCnda 1, xolo mokletalRiani radiaciisTvis 
SesaZlo 4 sqemidan _ 2, romelTaTvis rekomendirebulia statistikuri 
gamarTlebadobis dadgena. es sqemebia: 

grZeltalRiani radiaciis fizika _ radiaciis swrafi gadatanis 
(RRTM) sqema: speqtruli zolis sqema, romelic iyenebs korelirebul k-

meTods da winaswar gaangariSebul cxrilebs wylis orTqlis, ozonis, 
naxSirorJangis da mcire gazuri minarevebis (Tu aseTebi arsebobs), aseve 
Rrublebis optikuri siRrmisaTvis grZeltalRiani procesebis 
warmosadgenad (mlaveri da sxv. 1997).     

mokletalRiani radiaciis fizika _ 1) dudias sqema: mzis nakadis 
martivi daRmavali integrirebis sqema, romelic iTvaliswinebs mowmendili 
cis mier gabnevis, wylis orTqlis StanTqmis, Rrublis albedos da 
StanTqmis procesebs (dudia 1989); 2) godardis sqema: gaaCnia 11 speqtruli 
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zoli da iTvaliswinebs mzis radiaciis difuziur da pirdapir 
komponenetebs (Cou da suaresi, 1994).  

 
3.2.3. modelis adaptacia orografiul TaviseburebebTan.  
orografiul TaviseburebebTan modelis adaptirebis mizniT 

Tavdapirvelad Teoriulad iqna gamokvleuli meteorologiuri sidideebis, 
“nela cvalebadi“ nakadis prognozuri sqemebis integraluri Tvisebebi 
reliefis gavlenis gaTvaliswinebiT. miRebulia, rom amindis prognozirebis 
safuZvels warmoadgens atmosferos hidroTermodinamikis arawrfiv 
diferencialur gantolebaTa sistema. am sistemis analizuri amoxsna jer-
jerobiT ver xerxdeba da gamoiyeneba mxolod miaxloebiTi ricxviTi 
amoxsnebi. aseT amoxsnebs ki Tan sdevs sxvadasxva xasiaTis Secdomebi, 
romelic droiTi bijebiT integrirebisas ikribeba da gvaZlevs arasasurvel 
Sedegs. aqedan gamomdinare, aucilebeli xdeba yuradReba mieqces Senaxvis 
kanonebze  damyarebuli  ricxviTi  sqemebis  integralur Tvisebebis 
Sesrulebas. aseTi midgoma gansakuTrebiT mniSvnelovania rodesac 
ganixileba saZiebeli sididis regionaluri prognozuli modeli 
lokaluri orografiis gavlenis gaTvaliswinebiT. amierkavkasiis 
teritoriaze, zonaluri nakadis upiratesobis pirobebSi, SemovitaneT kvazi-
invariantuli   integraluri maxasiaTeblebi “nela cvalebadi” talRuri  
SeSfoTebis SemTxvevaSi. amasTanave, droiTi gasaSualebis periodi aviReT 
dekaduri sididis, ris safuZvelsac iZleva sinoptikuri praqtika. marTlac, 
amierkavkasiis teritoriaze aris SemCneuli aTi da meti dReRamuri 
periodis   ciklonuri   an anticiklonuri grigaluri “Caxveulobebi”, 
romlebsac zonaluri  gavrcelebis tendecia aqvT. aRniSnuli midgoma 
Semowmebul iqna WRF ARW modelis mier simulirebuli ramdenime 
SemTxvevisaTvis. aRmoCnda, rom amierkavkasis teritoriaze “nela cvalebadi“ 
nakadis SemTxvevaSi,  globaluri procesebis analogiurad, sadac modeli 
aRiwereba elison-parmis veqtoriT, masaTa gadatana xdeba meridianuli 
mimarTulebiT. aRsaniSnavia, rom reliefis gavleniT izoxazebi 
gadainacvlebian da wagrZeldebian didi da mcire kavkasionis qedis 
gaswvriv, rac fizikurad gamarTlebulia. regionalur da globalur 
procesebs Soris aseTi Tanxvedra SemCneulia pirvelad. miuxedavad imisa, 
rom gaTvlebi Catarebulia mcire masalaze, mainc SeiZleba gakeTdes 
daskvna; amierkavkasis teritoriaze “nela cvalebadi” haeris nakadis   
gavrcelebis dros moyvanili kvaziinvariantebi inaxeba sakmarisi sizustiT. 
maTi gamoyeneba mogvcems saSualebas ara marto dazustdes prognozis 
xarisxi, aramed Sesabamisad Sefasdes gamoTvliTi sqemebis mdgradobis 
kriteriumebi da regionaluri procesebisaTvis movaxdinoT sxvadasxva 
faqtorebis gavlenis parametrizacia. 

 
3.2.4. modelis ZiriTad areSi qvearis Cadgma.  
ganxorcielda WRF ARW modelis qveareze gadaTvla gazrdili (5 km) 

garCevisunarianobiT: 
 modelis `ZiriTad areSi~ qvearis Cadgmis mizniT ganxorcielda 
modelis programuli uzrunvelyofis kompilireba da saTanado failebis 
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redaqtireba da 5-km-iani amoxsnis mqone `qvearis Cadgma~ sxvadasxva 
meTodebiT:  

a) modelis gaSveba qvearis Cadgmis `meore gvaris~ meTodiT erTi 
Semavali failiT: gaSvebis samuSaoebi xorcieldeba ise, rogorc `ZiriTadi 
arisaTvis~. gansxvaveba mdgomareobs imaSi, rom aRmasrulebeli failis 
gaSvebisas xdeba meore (an meti) qvearis inicireba. amave dros, qvearisaTvis 
ar aris saWiro damatebiTi informacia. yvela statikuri da 
meteorologiuri monacemi interpolirdeba uxeSi badidan qvearis badeze. 
upiratesoba mdgomareobs imaSi, rom SesaZlebelia qvearis Tvlaze gaSvebis 
sawyisi droebi iyos sxvadasxva. Tumca amasTanave, qveare ver sargeblobs 
maRali garCevis statikuri velebiT. 

b)  modelis gaSveba qvearis Cadgmis `meore gvaris~ meTodiT ori 
Semavali failiT: am SemTxvevaSi aucilebelia Sesruldes gaSvebis wina 
samuSaoebi (pre-processing) damatebiTi Semavali failis Sesaqmnelad. Semaval 
failSi SesaZlebelia rogorc yvela statikuri da meteorologiuri, aseve 
mxolod statikuri monacemebis gamoyeneba. pirvelis upiratesoba 
mdgomareobs imaSi, rom qveares SeuZlia isargeblos maRali garCevis 
statikuri velebiT, Tumca qvearesa da ZiriTad areze Tvla aucilebelia 
daiwyos erTdroulad. meore SemTxvevaSi meteorologiuri velebi 
interpolirdeba uxeSi badidan, Tumca ZiriTadi da qvearis gaSveba 
SesaZlebelia daiwyos sxvadasxva dros. ZiriTadi aridan Cadgmul areze 
informaciis miwodebisas SesaZlebelia ZiriTadi aris im nawilSi, sadac 
qvearea Cadgmuli interpolirebul velebze gamoyenebuli iqnas gagluvebis 
meqanizmebi: gagluvebis 5-wertiliani 1-2-1 teqnologia, smoothing-desmoothing 
(msgavsi etalonuri zomiT) teqnologia. gamocdili iqna orive teqnologia.  
 
g) qvearis `pirveli gvaris~ Cadgmis teqnologia e.w. ndown-is gamoyenebiT. am 
SemTxvevaSi qveareze modelis gadaTvla xdeba mxolod ZiriTad areze 
modelis gaSvebis Semdgom. programa ndown eSveba ZiriTad areze modelis 
gaSvebis Semdeg da Sesabamisad, qmnis Semaval fails meore gaSvebisaTvis. 
aRniSnuli midgoma SesaZlebelia ganxorcieldes iseve, rogorc `meore 
gvaris~ meTodis gamoyenebisas, Tu Semaval failSi mivuTiTebT 
`ukukavSiris~ meqanizmis CarTvas.  

ganxorcielda modelis Tvlis Sedegebis (outputs) optimizireba 
xmeleTis zedapirze qvemoT mdebare wnevaTa doneebisaTvis interpolirebis 
meTodiT, rac ganxorcielda modelis Sesasvleli failis (e.w. namelist.input) 
redaqtirebis gziT. aRniSnuli interpolaciis ganxorcielebamde modelis 
ZiriTad areSi me-2 gvaris qvearis (5 km-iani amoxsiT) Cadgmisas (2-way nesting)  



25 

 

nax. 6 
 
saprognozo vadaze modelis erToblivi gaSvebisas, anu ukukavSiris 

gamoyenebisas, wnvis donis gazrdasTan erTad, anu dedamiwis zedapirTan 
miaxloebisas, mTiani da maRalmTiani teritoriebisaTvis miiReboda 
dawyvetili (Seuvsebeli) velebi. ramdenadac kavkasiis regioni ZiriTadad 
mTiania, CvenTvis saintereso teritoriisaTvis 700-dan 925 mbar doneebamde 
viRebdiT erTob arasrulyofil informacias. kvlevis Sedegad, gamoyenebul  
iqna ra modelis SesaZlebloba gagvexorcielebina interpolireba zemoT 
xsenebuli meTodiT, aRniSnuli naklovaneba gamosworda. sailustraciod 
nax. 6-ze moyvanilia geopotencialis rukebi 925 mb wnevis doneze  
interpolirebis gamoyenebiT da mis gareSe. 

ganxorcielda modelis amoqmedeba moZravi qvearis SesaZleblobebiT. 
WRF ARW modelis `ZiriTad areSi~ dasaSvebia ori tipis moZravi 

qvearis Cadgma. pirvel SemTxvevaSi momxmarebeli TviTon gansazRvravs 
qvearis moZraobas. meore SesaZlebloba uzrunvelyofs qvearis avtomatur 
moZraobas, rac dafuZnebulia atmosferos Sua doneebze warmoqmnili 
grigalis avtomaturad Tanamdev logariTmze da amdenad, ukeTesad muSaobs 
tropikuli Stormebis simulirebisaTvis. qvearis moZraobis orive tipis 
inicializaciisas interpolacia xdeba mxolod uxeSi badis 
monacemebisaTvis, topografiuli da xmeleTis sxva statikuri monacemebis 
CaTvliT.  

aRniSnuli amocanis Sesasruleblad ganxorcielda modelis 
dinamikuri birTvis (WRFv3) konfigurireba da kompilireba orive 
SemTxvevisaTvis cal-calke. garda amisa, TiToeuli SemTxvevisaTvis 
ganxorcielda Sesasvlel failSi (e.w. namelist.input) specialuri miTiTebebis 
Camateba: 

a) specifirebuli moZravi qvearisaTvis:  

• moZraobisas bijebis raodenoba (maqsimum 50); 

• qvearis sadientifikacio nomeri _ mieTiTeba Tu romeli qveare moZraobs 
mocemul bijze;  

• droiTi intervalebi _ TiToeuli bijisaTvis wuTebis raodenoba 
modelis gaSvebis dawyebidan;  

• x da y RerZebis gaswvriv moZraobis mimarTuleba TiToeuli bijisaTvis. 
qvearis moZraoba nax. 7-ze SeZlebisdagavarad naCvenebia Sesabamisad, 6 da 
3-saaTiani intervaliT saprognozo Sedegebis zeddebiT, zRvis doneze 
dayvanili wnevis magaliTze.   
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nax. 7 
 

b) avtomaturad moZravi qvearisaTvis:  

• grigalis intervali _ gansazRvravs ramdenad xSirad xdeba grigalis 
poziciis gaangariSeba. stndartulad, iReben 15 wuTs;  

• grigalis maqsimaluri siCqare _ gamoiyeneba grigalis intervalTan 
erTad axali grigalis centris mdebareobis saZiebeli radiusis 
gasaangariSeblad. Cveulebriv, iReben 40 m/wm-s;  

• manZili uxeSi badis ujrebis raodenobas Soris, romelzedac moZravi 
qveare daSvebulia dauaxlovdes uxeSi badis sazRvars (Cveulebriv, 
iReben 8-s). amasTanave es parametri ganapirobebs yvela qvearis Stormis 
gaswvriv moZraobas;  

• wnevis is done, romelzedac unda daikvirvos grigali (Cveulebriv, 
aiReba 500 mb-iani done);  

• qvearis moZraobis xangrZlivoba wuTebSi. amasTanave, es SesaZlebloba 
gamoiyeneba im SemTxvevisaTvis, rodesac Stormi jer kidev sakmaod 
sustia, imisaTvis rom aRqmuli iqnas algoriTmis mier.    

moZravi qvearis orive tipi gamocdili iqna Tavdapirvelad e.w. 
saswavlo SemTxvevisaTvis. qvearis amoZraveba ganxorcielda aseve adre 
Catarebuli eqsperinemtebidan arCeuli saintereso SemTxvevebisaTvis, rac 
gulisxmobs SemTxvevebs Zlieri SemoWrebiT.  
 

3.3 WRF gaSvebis Semdgomi samuSaoebis Sesasrulebeli sistema da 
vizualizaciis saSualebebi. 

proeqtSi awyobil yvela samuSao sadgurze dainerga modelis Tvlis 
Semdgomi samuSaoebis Sesasrulebeli (Post-Processing) programebi da 
Sedegebis vizualizaciis saSualebebi: 

1. NCL – NCAR grafikebis brZanebaTa ena; 
2. RIP4 – monacemTa wakiTxvis, interpolirebisa da grafikuli 

gamosaxvis sistema; 
3. ARWpost (gardamqmneli GrADS – qseluri monacemebis vizualizaciis 

sistemisa da Vis5D – vizualizaciis 5-ganzomilebiani programuli 
paketisaTvis).  

4.3.1. NCEP-is mier uzrunvelyofil ARWpost-s SeuZlia daamuSaos 
WRF NMM, WRF ARW, aseve sxva modelebis Tvlis Sedegebi sxvadasxva 
modeliT miRebuli prognozebis Sedarebisa da Semowmebis mizniT. igi 
kiTxulobs rogorc orobiTi, aseve netcdf formatis failebs, romlebsac 
iyenebs WRF IO API.  

 ARWpost–Si Sedis ori programuli paketi: wrfpost, romelic 
axorcielebs vertiklur interpolirebas wnevis, siCqaris horizontalur 
interpolacias _ masur wertilebze (mxolod ARW kodisaTvis) da iTvlis 
diagnostikur velebs. meore paketia copygb, romelic gamoiyeneba 
horizontaluri interpolaciisa da e.w. destaggering-isaTvis (mxolod NMM 
kodisaTvis). 
 ARWpost-is gamoyenebiT SesaZlebelia miRebuli iqnas cvladTa 288 
veli. maT Soris ZiriTadia: 
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1) temperatura, simaRle, tenianoba, 3-ganzomilebiani qari, 
turbulenturi kinetikuri energia, gacvlis koeficienti, Rrublis 
wylianoba, Rrublis yinuli, wvima da Tovli 47 izobarul doneze (8 
done mdebareobs 75 mb-is zemoT, xolo 75-dan 1000 mb-mde yoveli 25 mb-
s Semdeg); 

2) zedapiris temperatura, tenianoba da qari; 
3) jamuri, konveqtiuri da badis masStabis akumulirebuli da myisieri 

naleqi; 
4) radaris arekvladoba, xilvadoba da naleqebis tipebi; 
5) grigaluri da geostrofiuli nakadis funqcia; 
6) planetaruli sasazRvro fena; miwiszeda 6 30 mb-ian fenaSi 

gasaSualebuli temperatura, tenianoba da qari; 
7) zRvis doneze dayvanili wneva (2 tipis: standartuli da membranuli); 
8) zedapiris qaris daZabuloba, winaaRmdegobis koeficienti, 

araerTgvarovnebis sigrZe, dinamikuri siCqare; 
9) xiluli, faruli, dedamiwis, daRmavali da aRmavali mokle- da 

grZeltalRiani radiaciis myisieri da droSi gasaSualoebuli 
nakadebi; 

10) niadagis temperatura, tenianoba da tipebi; 
11) Rrublis wilobrivi safari, aseve, simaRle wneva, temperatura 

Rrublis zeda da qveda sazRvarze saerTo, konveqtiuri da badis 
masStabis RrublebisTvis; 

12) aviaciis produqtebi: moyinva da sxv. 
simaRlis, temperaturis, kuTri sinotivis, vertikaluri siCqaris, 

horizontaluri qarebis da turbulenturi kinetikuri energiis 
atmosferuli izobaruli velebis vertikaluri interpolacia modelis 
doneebidan wnevis doneebze xorcieldeba wrfivad ln(p)-Si. 

miwis zedapiris qvemoT mdebare qaris horizontaluri da 
vertikaluri izobaruli velebi iseve ganisazRvreba, rogorc modelis 
pirveli atmosferuli miwiszeda doneze. miwis zedapiris qvemoT mdebare 
temperatura mcirdeba im daSvebiT, rom mudmivi virtualuri potencialuri 
temperatura miiReba modelis zedapiris zemoTa meore da mesame doneebis 
temperaturaTa gasaSualoebiT. miwis zedapiris qvemoT mdebare tenianobis 
velebis gaangariSebisas narCundeba modelis zedapiris zemoTa meore da 
mesame doneebze gasaSualoebuli tenianoba. 

cvladTa velebis gaangariSebis meTodikisa da algoriTmebis 
detaluri aRwera mocemulia dokumentSi misamarTze: 
http://www.emc.ncep.noaa.gov/mmb/papers/chuang/1/OF438.html. 

 
3.3.2. vizualizaciis sistema GRADS.  
modelis mier ARWpost-is mier damuSavebuli Sedegebis analizisa da 

vizualizaciisTvis gamoyenebuli programebidan erT-erTia e.w. GRADS (Grid 

Analysis and Display System)., romelic saSualebas gvaZlevs badis kvanZebSi 
gansazRvruli an dakvirvebis wertilovani monacemebi gavxadoT 
xelmisawvdomi, gavukeToT analizi da miviRoT Sedegi gamosaxulebis saxiT 
an ricxviTi formiT. 

http://www.emc.ncep.noaa.gov/mmb/papers/chuang/1/OF438.html
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GRADS iyenebs xuT ganzomilebian garemos (5-D), maTgan oTxi _ es aris 
Cveulebrivi ganzomilebebi (grZedi, ganedi, vertikaluri done da dro) da 
mexuTe aris ganzomoleba, romelic gamoiyeneba ansambluri modelirebis 
SemTxvevaSi. monacemTa masivebis ganTavseba xdeba 5-D areze aRmweri failis 
saSualebiT (mexuTe ganzomileba zemoT ganxilul modelSi ar gamoiyeneba). 

operaciebi sruldeba interaqtiul reJimSi FORTRAN-is tipis 
gamosaxulebebis meSveobiT, brZanebebis xazidan, aqvs sakuTari funqciebis 
mdidari nakrebi da SesaZlebelia momxmareblis mier damatebuli iqnas 
axali funqciebi nebismier programul enaze. GRADS SeuZlia aRiqvas da 
gamosaxos sxvadasxva formatis monacemebi: GRIB1, GRIB2, NetCDF, HDF4, HDF5 

da  BUFR (sadguris (wertilovani) monacemebi). 

GRADS aqvs programirebadi interfeisi (skriptebis ena), romelic 
iZleva ufro rTuli analizis gakeTebis da gamosaxulebebis miRebis 
saSualebas.  

qvemoT warmogidgenilia Seqmnili skriptebis ramdenime nimuSi. 
Var_srf.gs skriptis saSualebiT 

miiReba gamosaxulebebi miwis zedapirze 
daTvlili cvladebisTvis, romelic 
avtomaturad Tavsdeba programiT 
gansazRvrul direqtoriaSi. naxazze  
mocemulia maRalfena Rrublebis 
ganawileba ZiriTadi arisaTvis. 

 
openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file you want 

to use: ‘ 

pull openfile                                                                                      

‘open ‘openfile 

‘set mpdset hires’ 

time=00 

count=1 

while (count<26) 

‘set t ‘ count 

‘d slp’ 

if (time) 

‘!mkdir forecast/dzveliscripti_’openfile’’ 

‘printim forecast/dzveliscripti_’openfile’/Mean_sea_level_pressure_’time’.gif gif white’ 

‘c’ 

……………………………… 

time=time + 12 

endif 

count=count + 4 

endwhile 

 
aseTive gamosaxulebas iZleva 

Var_levels.gs skripti, mxolod cvladebis 
mniSvnelobebi gansazRvrulia wneviT 
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doneebze (925, 850, 700 da 500 mb). naxazze  mocemulia 500 mb doneze 
temperaturis ganawilebis veli Cadgmuli arisaTvis. 
       sinoptikuri analizis gaadvilebis mizniT gamoyenebuli iqna 
vizualizaciis sxvadasxva formebi, magaliTad fonuri, veqtoruli, 
grafikuli gamosaxulebebi da ricxviT formatSi miRebuli Sedegebi. 

Plevels.gs skripti gamoiyeneba sxvadasxva simaRleebze ramdenime 
cvladis erTdroulad gamosaxvis mizniT. programis nawili warmodgenilia 
qvemoT: 
 

openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file you want to use: ‘ 

pull openfile  

‘open ‘openfile 

** Need input data on p levels 

‘set mpdset hires’ 

‘set display color white’ 

‘run rgbset.gs’ 

frame = 1 

‘q file’ 

rec=sublin(result,5) 

_endtime=subwrd(rec,12) 

_endlev=subwrd(rec,9) 

runscript = 1 

dis_t = 1 

while(runscript) 

……………………………… 

‘printim forecast/plevels_’openfile’/’_analysis’.realp900’frame’.gif gif’ 

frame=frame+1 

endif 

 
ganvixiloT naleqebis raodenobis skripti rain.gs da raintotal.gs. maTi 

saSualebiT SesaZlebeli iqna migveRo naleqebis jami drois nebismieri 
intervalisTvis. 
 

raintotal.gs: 
openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file 

you want to use: ‘ 

pull openfile  

‘open ‘openfile 

** Need a real dataset that contain 

rain_’openfile’c and rain_’openfile’nc 

‘set mpdset hires’ 

‘set display color white’ 

‘run rgbset.gs’ 

frame = 00 

‘q file’ 

rec=sublin(result,5) 
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_endtime=subwrd(rec,12) 

‘q dims’ 

rec=sublin(result,5) 

_analysis=subwrd(rec,6) 

say ‘Time is ‘ ‘_analysis’ 

‘c’ 

‘set grads off’ 

‘set gxout shaded’ 

‘set clevs .1 .2 .4 .8 1.6 3.2 6.4 12.8 25.6 51.2 102.4’ 

‘set ccols 0  33 34 35 36 37 38 39 7 8 2 6’ 

‘d sum(rainc+rainnc,t=2,t=5)’ 

……………………………… 

‘run cbar.gs’ 

 

rain.gs skriptis Semoklebuli nawili da miRebuli gamosaxuleba 
12saaTiani droiTi intervalisTvis warmodgenilia qvemoT : 
 
openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file you 

want to use: ‘ 

pull openfile  

‘set mpdset hires’ 

time=00 

count=1 

while (count<26) 

‘set t ‘ count 

‘d rainc+rainnc’ 

if (time) 

‘!mkdir 

forecast/precipanalizuri_’openfile’’ 

‘printim’ 

……………………………… 

endwhile 

 
moyvanilia programa qaris (u, v) veqtoruli gamosaxulebebis 

misaRebad. fonuri da veqtoruli 
grafikebi ganTavsebuli iqna erT 
areze. 
 

openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file 

……………………………… 

’d skip(u,4);skip(v,4)’  

‘run scripts/cbar.gs’ 

‘draw title COLOR FILL slp & t2 C 

WIND10m VECTORS’  

if (time) 

‘!mkdir forecast/wind1_’openfile’’ 
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‘printim forecast/wind1_’openfile’/wind_10m2_’time’.gif’ 

time=time + 12 

endif 

count=count + 2 

endwhile 

 

  GRADS skriptebis ena saSualebas gvaZlevs cvladebze vawarmooT 
maTematikuri operaciebi, raTa gavukeToT analizi sxvadasxva meTodiT 
miRebul Sedegebs. magaliTad, sxvadasxva eqsperimentis Tvlis Sedegebi 
SevadaroT erTmaneTs. qvemoT warmodgenilia skriptis nawili naleqebis 
sxvaobisaTvis: 
 

openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file you 

want to use: ‘ 

pull openfile  

‘open ‘openfile 

openfile = openfile%’.ctl’ 

prompt ‘-→ Enter the name of the file you 

want to use: ‘ 

pull openfile  

‘open ‘openfile 

‘set mpdset hires’ 

‘set display color white’ 

‘set grads off’ 

‘set gxout shaded’ 

‘set clevs -25.6 -12.8 -3.2 -.8 -.4 -.2 0 .2 .4 .8 3.2 12.8 25.6’ 

‘set ccols 9 14 4 11 5 13 0 3 10 7 12 8 2 6’ 

‘d sum(rainc.1+rainnc.1,t=2,t=5)-sum(rainc.2+rainnc.2,t=2,t=5)’ 

……………………………… 

‘run cbar.gs’ 

 
mniSvnelovaniaBbadis kvanZebze monacemebis ricxviTi formatiT  

warmodgena, agreTve, mocemul areze nebismieri wertilisTvis  cvladis 
aTobiTi an orobiTi mniSvnelobebis amoReba da maTi Cawera failis saxiT 
winaswar miTiTebul formatSi.   
result.gs:          data.gs: 
openfile = openfile%’.ctl’ 

……………………………… 

‘set prnopts %g  448  1’ 

‘d u10’ 

hfile =’u10_’count’.csv’ 

ret=result 

res=write(hfile,ret) 

count=count + 1 

endwhile 

 

openfile = openfile%'.ctl' 

prompt '---> Enter the name of the 

file you want to use: ' 

pull openfile  

'!rm Tbilisi_t2.txt' 

'set lon 41.8' 

'set lat 44.8' 

'set t 1 25’ 

……………………………… 

ret=result 

res=write(hfile,ret,append) 
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result.gs-iT miiReba droiTi intervalebis Sesabamisi teqsturi failebis 
raodenoba u10_1.txt . . . u10_n.txt. svetebisa da mwkrivebis raodenoba 
ganisazRvreba momxmareblis mier, rac amartivebs monacemebis modelis 
badeze morgebas. Cvens SemTxvevaSi gamoyenebuli iqna Savi zRvis modelis 
mier atmosferos modelidan miRebuli monacemebis asaTviseblad.  

qvemoT moyvanilia data.gs-iT miRebuli Sedegi Tbilisis 
temperaturisTvis 2 metrze prognostikuli vadebis mixedviT: 
 

Tbilisi_t2.txt 

PrintingGrid–1Values–Undef=1e+30 

t1=0.0809438    t2=0.10551 

t3=16.2306      t4=32.5497  

……………………………… 

lokaluri  (wertilovani) dakvirvebis monacemebis vizualizaciisaTvis  
saWiroa ramodenime etapi : 

• monacemebis gadayvana orobiT formatSi; 

• moxazuli aris, areze arsebuli wertilebis da wertilebs Soris 
bijis gaTvaliswinebiT  aRmweri failis Seqmna; 

• stnmap – `utilita~-s gamoyenebiT rukis Seqmna. 
arsebuli realuri monacemebi (temperatura, tenianoba da sxva) 

warmodgenili unda iqnas ASCII teqsturi formatiT, amasTan miTiTebuli 
unda iyos sadguris koordinatebi da dro. miRebuli masivi gadaviyvanili 
unda iqnas orobiT formatSi. 

qvemoT mocemulia monacemebis orobiT formatSi gadamyvani programis 
fragmenti. 
 

#include <stdio.h> 

 /* Structure that describes a report header in a stn file */  

 struct rpthdr { 

 char  id[8];    /* Station ID */ 

 float lat;      /* Latitude of Station */ 

 float lon;      /* Longitude of Station */  

 float t;        /* Time in grid-relative units */  

 int   nlev;   /* Number of levels following */  

 int   flag;     /* Level independent var set flag */  

……………………………… 

 fwrite (&hdr,sizeof(struct rpthdr), 1, ofile);  

 } 

Semdegi etapze xdeba aRmweri failis Seqmna, romelSic 
interpretirebuli unda iyos monacemTa masivSi cvladebis Tanmimdevroba da 
sawyisi dro. qvemoT sailustraciod moyvanilia erTcvladiani 
(temperaturis) masivis aRmweri faili yovelTviuri monacemebisTvis: 

 
dset      ^24feb.dat 

dtype      station 

stnmap     24feb.map 

undef      1.e35 
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title      Temperatura 

tdef       4 linear jan2007 1mo 

vars       1 

T   0 99 temp 

endvars 

 
bolo etapze xdeba rukis failis Seqmna miRebuli orobiTi DAT 

formatis failis, aRmweri CTL formatis failis  da stnmap “utilita’-s 
gamoyenebiT. amiT mTavrdeba ricxviT masivSi warmodgenili wertilebis 
areze ganTavseba. rukebze (nax. 8) warmodgenilia ianvris Tvis saSualo 
temperaturebis ganawilebis rukebi.  

 
  
 
 
 
 
 
 
 
 
 

 
nax. 8 

 
fonuri gamosaxulebebis misaRebad aseve saWiroa modeliT miRebuli 

Sedegidan amoRebuli iqnas romelime cvladi, misTvisac daiweros aRmweri 
faili. am cvladebis saSualebiT xdeba aris lokalur wertilebze 
monacemebis interpolacia, globaluri (badis) monacemebis gaTvaliswinebiT. 
es saSualebas iZleva gamarTlebadobis analizi gaukeTdes modeliT 
daTvlil Sedegebs.  

mogvyavs aRmweri failis T2.ctl nimuSi modelidan amoRebuli T2.dat 

orobiTi failisTvis: 
 
dset ^t2.dat 

undef 1.e35 

xdef  422 linear   38.8378   0.0225 

ydef  249 linear   39.5858   0.0225 

zdef  1 linear  1 1 

tdef  1 linear   00Z22FEB2007  1hr   

vars  1 

t2    0 0 Dewpoint Temperature (k)                        

endvars 

 
miRebuli Sedegebis gamoyenebiT 

Seiqmna skripti modeliT simulirebuli 
da dakvirvebuli monacemebis zeddebuli gamosaxulebebis misaRebad. 
naxazze warmodgenil rukaze fonurad gamosaxulia modelis Tvlis 
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prognostikuli Sedegebi, xolo lokalurad wertilebze _ dakvirvebis 
monacemebi 2 metrze gazomili minimaluri temperaturisaTvis. 
 

‘open tmin_var.ctl’ 

‘set mpdset hires’ 

‘set display color white’ 

‘set gxout shaded’ 

‘set ccols 9 14 4 11 5 13 3 10 7 12 8 2 6’ 

‘set clevs -11 -8 -5 -3 -1 -0.5 0 0.5 1 3 5 8 11’ 

‘d t2-273.15’ 

‘open tmin_station.ctl’ 

……………………………… 

‘run cbar.gs’ 

‘printim t2_max-var.gif gif’ 

‘reinit’ 

 
vinaidan modelis Tvlis Sedegad sxvadasxva cvladisTvis sxvadasxva 

vadaze miiReba uamravi gamosaxuleba ramdenime areze, cvladebis 
komfortuli daTvalierebis mizniT VB6 (Visual Basic)-is enaze Seiqmna 
programa, romlis grafikuli interfeisi da programuli nawili 
warmodgenilia qvemoT (nax. 9).   

                                              
nax. 9 

 
3.3.3. vizualizaciis programa RIP4.  
iseve rogorc zemoT aRwerili programa GRADS, RIP4 

(Read/Interpolate/Plot) modelis Sedegebis vizualizaciis sistemaa. igi 
warmoadgens fortranze daweril programas, romelic gamoiyeneba 

Private v1 As String 
Private v2 As String 
Private Path As String 
Private MainFolder As String 
Private Sub Form_Load() 
 Move (Screen.Width - Width) / 2, (Screen.Height - Height) / 2 
 MainFolder = "F:\Caucasus_001_d01\d01\" 
 Path = MainFolder 
End Sub 
Private Sub cmd00H_Click() 
 If v1 = "atmos_column_Convective_cloud_cover_" Then 
  Path = Path + 
"atmos_column_Convective_cloud_cover_00.gif" 
  ImgResult.Picture = LoadPicture(Path) 
  Path = MainFolder 
 End If 
 If v1 = "atmos_column_Total_cloud_cover_" Then 
  Path = Path + "atmos_column_Total_cloud_cover_00.gif" 
  ImgResult.Picture = LoadPicture(Path) 
  Path = MainFolder 
 End If 
 If v1 = "cloud_base_Geopotential_height_" Then 
  Path = Path + "cloud_base_Geopotential_height_00.gif" 
  ImgResult.Picture = LoadPicture(Path) 
  Path = MainFolder 
 End If 
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meteorologiuri badeze dadebuli monacemebisaTvis, umTavresad, 
mezomasStabur ricxviT modelebSi. amocanis ganxorcilebis mizniT 
CamotvirTuli da ganarqivebuli iqna Sesabamisi kodis uaxlesi versia, 
gawerili iqna momxmarblis garemos parametrebSi garemos ZiriTadi cvladi 
RIP_ROOT, kompilirebuli da konfigurirebuli iqna RIP da masTan 
dakavSirebuli programebi, ris Sedegadac Seiqmna aRmasrulebeli failebi 
ripdp, ripcomp, ripcut da sxv. pirvelis gamoyeneba dakavSirebulia imasTan, rom 
PIR-s ar SeuZlia pirdapir gamoiyenos modelis Tvlis Sedegad miRebuli 
failebi. winaswar xdeba maTi formatis Secvla ripdp (RIP Data Preparation) 
programis saSualebiT. am dros xorcieldeba TiToeul vadaze calkeuli 
cvladebisTvis sakuTari failebis Seqmna. Semdeg etapze xdeba momxmareblis 
e.w. Semsvleli failis momzadeba da programis gaSveba.  RIP-s gaaCnia 
cvladebis traeqtoriebis gaangariSebisa da grafikuli gamosaxvis 35rogn, 
rac TavisTavad or etapad sruldeba.  

RIP aRiwereba, rogorc `kvazi-interqtiuli~, ramdenadac momxmarebels 
SeuZlia teqsturi failebis redaqtirebisa da formatirebis gziT miiRos 
sasurveli grafikebi da rukebi.  

vizualizaciis adre danergili saSualebebisgan gansxvavebiT, 
aRniSnuli programuli paketis gamarTvis Sedegad amJamad SesaZlebelia: 

• rukebi gamosaxuli iqnas proeqciis sxvadasxva sistemebSi (Lambert 

Conformal, Polar Stereographic, Mercator, or stretched-rotatedcylindrical-equidistant 

(SRCE)); 

• agebuli iqnas vertkaluri Wrilebi vertikaluri donis indeqsis, wnevis, 
logariTmuli wnevis, eqsneris funqciis, simaRlis, potencialuri 
temperaturis, eqvivalqnturi potencialuri temperaturis, an 
potencialuri grigalis, rogorc vertikaluri koordinatis gamoyenebiT;  

• miTiTebul koordinatebze agebuli iqnas skew-T/logp vertikaluri 
Wrilebi; 

• gaangariSebuli iqnas haeris nawilakebis moZraobis mimarTulebis 
Tanmxvedri da sapirispiro traeqtoriebi, agreTve, maT gaswvriv 
diagnostikuri maxasiaTeblebi; 

• agebuli iqnas traeqtoriebis horizontaluri proeqciebi da 
vertikaluri Wrilebi. 

 



36 

 

 
 

4. informaciuli teqnologiebi Tanamedrove amindis saprognozo  
ricxviT modelebSi.  

 
  

mraval-procesoriani (mp) sistemebis awyoba da maTi gamoyeneba didi 
moculobis mqone gamoTvlebisaTvis dakavSirebulia teqnologiur 
sirTuleebTan. arsebobs mp sistemebi saerTo (Shared) da ganawilebuli 
(Distributed) mexsierebiT.  pirvelis magaliTs warmoadgens ukve farTod 
gavrcelebuli simetriuli mraval-precesoriani sistemebi (SMP) saerTo 
mexsierebiT, sadac erT fizikur gamoTvliT kvanZSi (kompiuteruli yuTi)  
moTavsebulia ramdenime identuri centraluri procesori (cp), romlebic 
saerTo sakomunikacio salteTi dakavSirebuli arian saerTo mexsierebasTan. 
aseT komerciuli moxmarebis sistemebs awarmoebs sainformacio 
teqnologiebis sxvadasxva cnobili kompania (mag. SUN Microsystems, 

HP/Compaq, IBM). maT alternativas dResdReobiT warmoadgens egreT 
wodebuli ganawilebuli sistemebi. aseTi sistemebis gavrcelebas xeli 
Seuwyo personaluri kompiuterebis (pk) warmadobis eqsponencialurma 
zrdam, ris Sedegadac calke aRebuli pk ukve warmoadgens mniSvnelovani 
gamoTvliTi simZlavris mqone resusrs. ganawilebuli sistemebi warmoadgens 
aseTi pk-ebis erTobliobas/klasters, romlebic erTmaneTTan dakavSirebuli 
arian maRali siCqaris monacemTa gadacemis qseliT. arsebobs agreTve 
gamoTvlebis masobrivi paralelizmis mqone mravalprocesoriani (MPP – 

Massively Parallel Processing) sistemebi, rogoricaa wina saukunis bolo 
meoTxedSi gavrcelebuli egreTwodebuli superkompiuterebi (magaliTad 
firma CRAY-is superkompiuterebi).  

am orive sistemis daprogrameba mp efeqturobis gamoyenebiT 
(ganparaleleba) dakavSirebulia sxvadasxva teqnologiur niuansebTan. sanam 
maT detalurad ganvixilavT, sasurvelia gavecnoT TviTeuli maTganis 
specifikas. 

a. sistemebi saerTo mexsierebiT: 
aseTi sistema warmoadgens kompaqtur mowyobilobas, erT fizikur 

yuTSi moTavsebuli ramdenime mZlavri cp-Ti, romelebic saerTo 
sakomunikacio arxiT (salte) dakavSirebuli arian saerTo mexsierebasTan. 
es sitemebi advilad samarTavi da dasaprogramebelia, rac dakavSirebulia 
aseTi sistemebis arqiteqturul TaviseburebasTan (maT marTavs erTi 
monoliTuri operaciuli sistema mexsierebis erTian samisamarTo sivrceSi) 
da maTTvis arsebuli programuli uzrunvelyofis maRal xarisxTan. maTi 
Sida procesTSorisi kavSiris siCqare (rac kritikulia ganparalelbis 
dros) aRemateba 6-8 GB/wm (anu 48-64Gb/wm). maTi daprogramebis 
teqnologiebic ufro martivia. magram aseTi sistemebis TiToeuli 
Semadgeneli komponenti gacilebiT ufro maRali xarisxisaa da amitom 
mniSvnelovnad ufro Zvirad Rirebulia, rac dakavSirebulia aseTi 
sistemebis mzadyofnis maRal standarebTan (romelime komponentis 
mwyobridan gamosvlam SeiZleba gamoiwvios mTeli sistemis gafuWeba). 
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sistemaSi procesorebis raodenobis zrda iwvevs saerTo Rirebulebis 
araproporciul zrdas. 

b. sistemebi ganawilebuli mexsierebiT 
es sistemebi warmoadgenen ramdenime avtonomiuri gamoTvliTi kvanZis 

(mZlavri pk an samuSao sadguri – Workstation) erTobliobas, romlebic 
erTmaneTTan dakavSirebuli arian maRali siCqaris monacemTa gadacemis 
qseliT. aseTi sistema advilad xelmisawdomia da masStabirebadi, 
gacilebiT ufro mdgradia Cavardnebisadmi (erTi an ramdenime kvanZis 
mwyobridan gamosvla ar amcirebs mniSvnelovnad sistemis saerTo 
warmadobas). erTi da imave raodenobis cp-s SemTxvevaSi gacilebiT ufro 
iafia vidre simetriuli mravalprocesoriani sistemebi. magram aseTi 
sistemebis marTva da daprogrameba gacilebiT ufro Znelia. rodesac 
gamoTvlis procesi moiTxovs Sida procesebs Soris informaciis intensiur 
gacvlas, efeqturoba vardeba, radgan procesTSorisi kavSiris siCqare 
damokidebulia monacemTa gadacemis qselis siCqareze, romlis siCqare dRes-
dReobiT Semoifargleba 0.12-1GB/wm(1-10Gb/wm) sididiT. ganparalelebis 
teqnologiebi ar aris iseTi daxvewili, rogorc simetriuli mraval-
procesoriani sistemebis SemTxvevaSi da moiTxovs mniSvnelovnad met 
specifiur codnas.  

dResdReobiT arsebobs ganparalelebis ori ZiriTadi teqnologia: 
a. OpenMP (Open Multi-Processing), romelmac gamoyeneba hpova simetriul 

mravalprecesoriani sistemebSi 
b. MPI Message Passing Interface, romelic Seucvlelia ganawilebuli 

sistemebis daprogramebisas.  
es teqnologiebi gansazRvraven optimalur gamoTvliT modelebs, romlebic 
Tavis mxriv, mniSvnelovnad ganapirobeben daprogramebis Taviseburebebs. 
magaliTad, ganawilebuli sistemebis daprogramebisas mniSvnelovani 
yuradReba eTmoba procesesebs Soris urTierTobis sinqronizacias, 
risTvisac gamoiyeneba specialuri sakomunikacio programuli biblioTekebi 
(MPI an PVM – Parallel Virtual Machine). OpenMP  standarti ki, romelic 
warmoadgens programul procesebs (Pthreads)-Soris urTierTobebis marTvis 
programul biblioTekaze (POSIX standarti) dafuZnebul zednaSens, 
aTavisuflebs programists am tvirTisgan, romelmac SeiZleba ara marto 
gaamartivos daprogramebis procesi, aramed daaswrafos gamoTvlebic. 
 
5. aparaturul-programuli platforma. 
 
 modelis gamarTvisaTvis saWiro gaxda iseTi aparaturul-programuli 
plaTformis SerCeva, romelic maqsimalurad daaCqarebda modelis 
Sesrulebas (Seamcirebda misi Tvlis dros) proeqtis biujetis 
SesaZleblobidan gamomdinare. radgan aRniSnuli modeli aris ricxviTi 
gamoTvlebis nakrebi, romelic intensiurad iyenebs mcocavi mZimis tipis 
operaciebs, arCevani gavakeTeT AMD Opteron (Barcelona)-s tipis 4-birTvian 
serverul procesorebze, romlebsac proeqtis dawyebis momentSi hqondaT 
maqsimaluri efeqturoba (warmadoba erTeulovan Rirebulebaze). radgan 
modeli Sesrulebis dros efeqturad ganparaleldeba sistemaSi arsebul 
centralur procesebze, rac iwvevs misi Sesrulebis siCqaris Sesabamis 
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gazrdas, amdenad centraluri procesorebis (birTvebis) raodenobis zrda 
warmoadgens modelis warmadobis zrdis bunebriv SesaZleblobas. magram 
aq aris 2 SemTxveva romlebic moiTxovs detalur analizs.  

a) procesorebis (birTvebis cpu-cores) zrda moiTxovs gamoTvliTi 
erTeulebis/kvanZebis (Computer Elements/Nodes) gaerTianebas erT sistemaSi, 
rac warmoadgens Cveulebriv praqtikas Tanamedrove maRali warmadobis 
kompiuteruli klasterebis Seqmnis dros. Tavis mxriv, es erTeulebi/kvanZebi 
warmoadgenen avtonomiur gamoTvliT sistemebs, romlebsac SeuZliaT 
awarmoon yvela is operacia, romelic saWiroa modelis Sesasruleblad. 
modelis Sesrulebis efeqturobis gasazrdelad aucilebelia am kvanZebis 
urTierTSorisi SeTanxmebuli moqmedeba – maTze gaSvebuli procesebis 
mkacri sinqronizacia, rasac warmatebiT axorcielebs MPI (Message Passing 

Interface) teqnologia, romlis gamoyenebis SesaZlebloba gaTvaliwinebulia 
modelSi.  

b) arsebobs meore gza, romelsac aqvs procesorobis (birTvebis cpu-

cores) zrdis da Sesabamisad, modelis warmadobis gazrdis mniSnvelovnad 
SezRuduli SesaZleblobebi. am SemTxvevaSi iqmneba erTi mZlavri 
kompiuteruli elementi/kvanZi maqsimalurad SesaZlebeli 
procesorebis/birTvebis raodenobiT. proeqtis dawyebis momentSi erT 
sistemaSi SesaZlebeli birTvebis maqsimaluri raodenoba Seadgenda 16-s, 
rac miRweuli iqna AMD Opteron (Barcelona)-s tipis 4-birTviani serveruli 4 
procesoris gamoyenebiT. am SemTxvevaSi gamoTvliT procesebs Soris 
urTierTqmedeba/sinqronizacia xdeba OpenMP teqnologiis gamoyenebiT, 
romelic mniSvnelovnad ufro gaadvilebulia. 

g) rogorc ukve avRniSneT, mravalprocesorian sistemebze modelis 
gaSvebis dros xdeba erTdroulad arsebul yovel process Soris 
mkacri sinqronizacia, rac gadamwyvetia modelis Tvlis saerTo drois 
gansazRvrisaTvis. rac ufro efeqturia am  komunikaciisaTvis 
gamoyofili arxi, miT ufro mcirea modelis Tvlis dro. Cveni 
konkretuli SemTxvevisaTvis (4 AMD Opteron (Barcelona)-s tipis 4-birTviani 
procesori, 16GB – DDR2-667, Thunder n3600QE-sistemuri firiT Up to 1.0GHz  

HyperTransport link) am arxis siCqare SemozRuduli iyo 8GB/wm-iT da rac 
mTavaria, komunikaciis wamomwyebi paketis praqtikulad nulovani 
dayovnebiT. pirvel SemTxvevaSi (MPI teqnologia), Cveni biujetidan 
gamomdinare, saukeTeso  SesaZlebel variants warmoadgenda 1GB/wm 

Ethernet, romelic xasiaTdeba 0.12GB/wm-is gadacemis siCqariT da ramdenime 
aTeuli miliwamiani pirveli paketis inicalizaciiT.  

 biblioTekebi, kompilatorebi, programuli enebi da skriptebi. radgan 
WRF ARW modeli warmoadgens Fortran90-ze daweril kods, romlis 
gasaSvebad saWiroa misi kompilacia. amitom modelis warmadoba 
mniSvnelovnad ganapirobebulia imiT, Tu ramdenad optimizirebulia 
arCeuli kompiliatori aparaturuli plaTformisaTvis. Linux x86_64 

sistemisaTvis SesaZlo arCevania: GNU F90, Intel Free Fortran, PGI Fortran v7.1. 
radgan AMD Opteron-is tipis procesorebisaTvis optimizirebuli iyo 
mxolod PGI-is kompiliatori, amitom Cveni arCevanic masze SevaCereT. 
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 modelis gasaSvebad aucilebelia damxmare biblioTekebi, rogoricaa 
netcdf, jasper, libpng, zlib da a.S. zogierTi maTgani moiTxovs imave kopiliatoriT 
dakompilirebas, romliTac kompilirdeba modeli, rac TavisTavad 
warmoadgenda damatebiT sirTules modelis momzadebis procesSi. modelis 
Tvlis Sedegebi moiTxovs Semdgom damuSavebas, rom isini gaxdes saboloo 
momxmareblebisaTvis Rirebuli. am process Sedegebis vizualizacia ewodeba 
da iseve rogorc modelis gaSveba, isic moiTxovs damatebioT biblioTekebs, 
romelTa absoluturi umravlesoba arsbobs mxolod kodebis saxiT da 
amitom moiTxovs winaswar dakompilirebas, rac warmatebiT Sesrulda maTi 
umravlesobisaTvis. 

 
 
 
 
6. variaciuli asimilaciis kodi 
  

Temis farlebSi ganxorcielda monacemTa 4-ganzomilebiani 
asimilaciis teqnikis gamoyeneba da WRFv3(ARW) modelis variaciuli 
asimilaciis kodis danergva (WRF-Var).  

6.1. monacemTa 4-ganzomilebiani asimilacia (FDDA) warmoadgens  badis 
wertilebis mixedviT simulaciis analizTan (mag., -6 saaTidan 0 saaTamde) 
da/an dakvirvebasTan miaxloebaSi SenarCunebis meTods. modelis birTvSi 
uzrunvelyofilia FDDA–s ori tipi, romlebic SesaZlebelia gamoyenebuli 
iqnas cal-calke an kombinaciaSi. pirveli, gulisxmobs modelis simulaciis 
analizis seriebiT e.w. `datvirTvas~ badis yvela kvanZis mixedviT, xolo 
meore _ dakvirvebis monacemebiT `datvirTvas~ lokalurad, sadgurebis 
mixedviT. 

analizuri `datvirTva~ xdeba cvladTa 4 velze: qaris 2 
horizontaluri mdgeneli, temperatura, tenianoba. meTodi xorcieldeba 
`datvirTuli~ cvladisaTvis damatebiTi relaqsaciis wevris SemotaniT. mag: 

 
sadac F(θ) warmoadgens fizikiT, adveqciiT da sxv. ganpirobebul 

normaluri tendenciis wevrebs, Gθ droiTi masStabiT kontrolirebuli 

`datvirTvis~ intensiurobaa, Wθ damatebiTi woniTi koeficientia,  drosa 
da sivrceSi interpolirebuli analizuri velis mniSvneloba, romlis 
mimarTulebiTac xdeba amoxsnis `datvirTva~. 
 modelis simulaciis ganmavlobaSi SesaZlebelia gakontroldes:  
`datvirTvis~ dasrulebis dro da TandaTanobiTi moxsnis saSualeba, 
Cveulebriv, 1-2 saaTi, raTa acilebuli iqnas e.w xmauri, gamowveuli 
`datvirTvis~ uecari gamorTviT; `datvirTvis~ intensiuroba, standartulad 
iReben 0.0003 wm-1, rac Seesabameba daaxloebiT 1-saaTian droiT masStabs. 
ramdenadac analizuri drois ganmavlobaSi (6 saaTi) ver xerxdeba 
dReRamuri ciklurobis gaTvaliswineba, temperaturisa da sinotivis 
velebis `datvirTva~ xSirad gamorTulia planetarul sasazRvro fenaSi. 
aseve SesaZlebelia `datvirTvis~ moxsna modelis garkveuli donis qvemoT. 
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qvemoT magaliTisaTvis moyvanilia e.w. Semavali failis is nawili, romelic 
akontrolebs analizur `datvirTvas~. aq datvirTva moqmedebs 24 sT-s 
ganmavlobaSi da qaris velisaTvis moxsnilia modelis qveda 10 doneze. 
 

     &fdda 

 grid_fdda                    =   1,    1,    1, 

 gfdda_inname                 = ”wrffdda_d<domain>”, 

 gfdda_end_h                  =  24,   24,   24, 

 gfdda_interval_m             = 360,  360,  360, 

 fgdt                         =   0,    0,    0, 

 if_no_pbl_nudging_uv         =   0,    0,    0, 

 if_no_pbl_nudging_t          =   1,    1,    1, 

 if_no_pbl_nudging_q          =   1,    1,    1, 

 if_zfac_uv                   =   1,    1,    1, 

  k_zfac_uv                   =  10,   10,   10, 

 if_zfac_t                    =   0,    0,    0, 

  k_zfac_t                    =  10,   10,   10, 

 if_zfac_q                    =   0,    0,    0, 

  k_zfac_q                    =  10,   10,   10, 

 guv                          = 0.0003, 0.0003, 0.0003, 

 gt                           = 0.0003, 0.0003, 0.0003, 

 gq                           = 0.0003, 0.0003, 0.0003, 

 if_ramping                   = 1, 

 dtramp_min                   = 60.0, 

    io_form_gfdda                = 2, 
 
nax. 10-ze warmodgenilia erTidaigive simulaciis Sedegebi analizuri 

`datvirTvis~ gamoyenebiT da mis gareSe. 

nax. 10 
 

modeliT daTvlili 12-saaTiani 
naleqebis jami

modeliT daTvlili 12-saaTiani 
naleqebis jami analizuri `datvirTvis~ 

gamoyenebiT

modeliT daTvlili
temperatura 2 metrze

modeliT daTvlili
temperatura 2 metrze

analizuri `datvirTvis~ gamoyenebiT
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analizuri `datvirTva~ SesaZloa gamoyenebuli iqnas operatiuli 
prognozirebisas. am dros gareTa are ’’itvirTeba’’ globaluri prognozis 
velebiT, romlebic miRebulia regionuli prognozis miRebamde da models 
aqvs 6 saaTi topografiaze mosargebad da Rrublianobis velebis 
Sesaqmnelad integraciis sawyisi nulovani saaTisaTvis.  

dakvirvebiT `datvirTva~ SesaZleblobas aZlevs models 
ganaxorcielos modelis saprognozo areSi nebismier adgilas da 
asimilaciis periodSi nebismier dros gazomili temparaturis, qarisa da 
sinotivis dakvirvebaTa efeqturi asimilacia. modelis birTvSi dakvirvebiT 
`datvirTva~ xorcieldeba programa OBSGRID-is saSualebiT. 

 
6.2. monacemTa asimilaciis teqnika gamoiyeneba amindis saprognozo 

ricxviTi modelis Sedegebisa da dakvirvebis monacemebis SerwymisaTvis, ris 
saSualebiTac SesaZlebelia atmosferos mdgomareobis gaujobesebuli 
diagnozireba. variaciuli asimilaciis kodi amis saSualebas iZleva e.w. 
“Rirebulebis funqciis” iteraciuli minimizebiT. analizsa (wina 6 saaTis 
prognozi) da dakvirvebebs Soris sxvaobis, anu e.w. fonuri cdomilebis (first 

guess) CaxSoba mimdinareobs cdomilebisadmi mgrZnobiarobis mixedviT.Y 
Rirebulebis funqcia (J) modelSi Semdegi gantolebiT moicema: 

J = 1/2[ (x-xb)TB-1(x-xb) +(yo – H(x))TR-1(yo-H(x)))], 

sadac x analizis sakontrolo cvladia, xb – fonuri mniSvneloba (FG), B _ 
fonuri cdomilebis kovariacia, H – dakvirvebis operatori (SesaZloa 
arawrfivi), yo – dakvirveba, R – dakvirvebis cdomilebis kovariacia. 

funqciis gawarmoebiT da 0-Tan tolobiT miiReba: 

 
WRF-Var CarTulia programul CarCoSi, gamoiyeneba WPS–is mier Seqmnil 

interpolirebul analizSi dakvirvebaTa asaTviseblad, agreTve, WRF 
modelis sawyisi pirobebis gasaaxleblad, rodesac modeli ciklurad 
eSveba. gaaCnia Semdegi SesaZleblobebi: 

• dafuZnebulia monacemTa nazrduli variaciuli asimilaciis teqnikaze.  

• iyenebs SeuRlebul gradientul meTods analizis sakontrolo 
cvladebis velSi Rirebulebis funqciis minimizebis mizniT; 

• analizi sruldeba arakavas A-badeze; 

• analizuri nazrdebi interpolirebulia arakavas C-badeze da emateba 
fonur mniSvnelobebs (first guess) modelis badeze saboloo analizis 
misaRebad; 

• dakvirvebis monacemTa aTviseba SesaZlebelia rogorc ASCII, ise 
PREPBUFR formatebSi OBSPROC programis gamoyenebiT;  

• fonuri cdomilebis horizontaluri komponentis warmodgena 
SesaZlebelia rekursiuli (regionul modelSi) an energetikuli 
speqtruli (globalur modelSi) filtrebis gamoyenebiT; 

• horizontaluri da vertikaluri fonuri cdomilebebi gauyofelia. 
TiToeul ‘‘sakuTar’’ veqtors gaaCnia Tavisi horizontaluri 
klimatologiurad gansazRvruli sigrZis masStabi; 
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• klimatologiuri fonuri cdomilebis kovariacia fasdeba NMC meTodiT, 
anu prognozebs Soris gasaSualoebuli sxvaobebis mixedviT programuli 
paketis gen_be meSveobiT; 

• aqvs WRF sasazRvro pirobebis gasaaxlebeli programuli paketi. 
    

WRF-Var kodis struqtura 
 

 
 

nax. 10 
sawyisi parametrebis ukeT gansazRvrisa da e.w. fonuri cdomilebis 

(first guess) gamovlinebis mizniT moxda modelis kodis dainstalireba da 
komlilireba specialuri qveprogramebis WRFDA, OBSGRID gamoyenebis 
SesaZleblobiT. amisaTvis moxda Semdegi biblioTekebis dainstalireba: 
BUFR, CRTM (V1.2), RTTOV (8.7). variaciuli kodis danergva moxda 16 birTvian 

samuSao sadgurze gayofili mexsiarebiT. PGI kompilatoriT ganxorcielda 
Sesabamisi parametrebiT dakompilireba, ris Sedegadac miRebuli iqna 
WRFDA kodi samuSao mdgomareobaSi anu Seiqmna samuSao direqtoriebi 
Semdegi aRmasrulebeli failebiT: gen_be_stage0_wrf.exe, gen_be_stage1.exe, 

gen_be_stage2.exe, gen_be_stage2a.exe, gen_be_stage3.exe, gen_be_stage4_regional.exe, and 

gen_be_diags.exe.  
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WRF-Var-is funqcia WRF-is modelur sistemaSi 

nax. 11 
 

xb: fonuri mniSvneloba wina gaSvebis prognozidan an globaluri modelis 
amoxsnidan 
xlbc: sasazRvro piroba globaluri modelis amoxsnidan 
xa: analizuri mniSvneloba WRF-Var monacemTa asimilaciis sistemidan 
xf: WRF 43rognozis Sedegi 
yo: OBSPROC-is mier damuSavebul dakvirvebaTa mniSvneloba 
B0: fonur cdomilebaTa statistika 
R: dakvirvebul da reprezentatul monacemTa cdomilebebis statistika 

 
ganxorcielda WRFv3 (ARW) modelis srulyofili  versiis (variaciuli 
asimilaciis birTvis gamoyenebiT) Tvlaze gaSveba. amisaTvis Catarda 
Semdegi samuSaoebi: 

• dakvirvebis monacemebis momzadeba WRFv3 (ARW) modelisTvis Tavsebad 
formatSi 
variaciuli asimilaciis birTvis gamosayeneblad, anu monacemTa 

asimilaciisaTvis aucilebelia Semavali dakvirvebaTa failis momzadeba, 
risTvisac saWiroa standartul dakvirvebaTa (drois fanjara, domeini, 
dublikacia da sxv.) klasifikacia da saWiro informaciis Senaxva 
variaciuli asimilaciis birTvisadmi Tavsebad formatebSi, rogoricaa: 
BUFR (Binary Universal Format for Representation of meteorological data) prepBUFR-i da 
ASCII (American Standard Code for Information Interchange).  

dResdReobiT warmoebs 18 tipis dakvirveba. maT Soris: dedamiwis 
zedapirze ganlagebuli sadgurebis informacia Seicavs dakvirvebas 
temperaturis, wnevis, sinotivis da qaris Sesaxeb; maRlivi sadgurebis 
zondirebis informacia _ dakvirvebas temperaturis, sinotivis da qaris 
Sesaxeb wnevis mraval doneze; TviTmfrinavebis informacia _ dakvirvebas 
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temperaturis Sesaxeb gansazRvrul koordinatebsa da simaRleze; 
satelituri informacia _ dakvirvebas qaris Sesaxeb gansazRvrul 
koordinatebsa da simaRleze. gadmocemul informacias utardeba 
standartuli klasificireba.  

modelis dakvirvebis damuSavebis programa (OBSPROC) dakvirvebebs 
kiTxulobs e.w. LITTLE_R formatSi. LITTLE_R formatis dakvirvebis 
gaSifruli faili Sedgenilia Canawerebisgan: sawyisi informacia (header), 
monacemebi da daboloeba. magaliTisTvis mogvyavs modelisTvis SerCeuli 
ZiriTadi arisaTvis amoWrili dakvirvebis monacemTa failis fragmenti:  

 
            41.28000            36.3000217030                                   

Soundings from NCAR DS353.4 ADP         FM-35 TEMP                                                                                   

4.00000        78         0         0         1         0         T         F         

F   -888888   -888888      20070224000000 999999.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0 

 100000.00000      0    118.00000      0    278.14999      0    275.75000      0      

5.14444      0    300.00000      0-888888.00000      0-888888.00000      0-

888888.00000      0-888888.00000      0 

  85000.00000      0   1421.00000      0    270.44998      0    269.75000      0 

…………………………………………………………………………………………………………………………… 
SFC OBS from NCAR ADP DS464.0           FM-12 TEMP                                                                                   

0.00000         6         0         0       199         0         T         F         

F   -888888   -888888      20070224000000 102110.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0 

-888888.00000      0      0.00000      0    275.04999      0    271.75000      0     

13.89000      0     20.00000      0-888888.00000      0-888888.00000      0-

888888.00000      0-888888.00000      0 

-777777.00000      0-777777.00000      0      1.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0-888888.00000      0-888888.00000      

0-888888.00000      0-888888.00000      0 

      1      0      0 
 
NCAR (National Centre for Atmospheric Research), MM5 (The Fifth-Generation NCAR / 

Penn State Mesoscale Model) samsaxuri uzrunvelyofs dedamiwis zedaprisa da 
maRlivi atmosferos rig dakvirvebaTa arqivs da maT LITTLE_R formatSi 
gadamyvan programas. ramdenadac pirveladi dakvirvebis monacemTa failebi 
SesaZloa iyos nebismier formatSi, rogoricaa ASCII, BUFR, PREPBUFR, 

MADIS, HDF da sxv., TiToeuli formatisaTvis gamoiyeneba konvertori 
programis sxvadasxva versia. Cvens mier gamoyenebuli iqna e.w. adp_to_little-r.csh 

skripti, romelic morgebulia aRniSnuli arqivis  adp gafarToebis 
failebze.  

• modelis Tvlaze gaSveba adgilobrivi meteomonacemebis 
gaTvaliswinebiT 

WRF-Var sistemis gasaSvebad aucilebelia 3 faili:  
a) first guess anu e.w. Semavali formatis faili, romelic warmoadgens 

modelis Tvlis Sedegs (wrfinput_d01),  
b) dakvirveba (ASCII an PREBUFR formatSi) 
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dakvirvebis monacemTa damuSaveba xorcieldeba e.w. OBSPROC 

programis saSualebiT. misi mizania drois intervalisa da domeinis 
horizontaluri da vertikaluri sazRvrebis gareT moxvedrili 
dakvirvebebis gafiltvra; drosa da sivrceSi kopirebul (ganmeorebul) 
monacemTa gafiltvra da xelaxali sistematizireba; hidrostatikur 
daSvebaze dayrdnobiT wnevaTa  da simaRleTa moZieba da Senaxva 
dakvirvebis informaciis Sesabamisad; mravaldoniani dakvirvebebisaTvis 
vertikaluri Sesabamisobisa da superadiabaturobis Semowmeba; winaswar 
gansazRvruli Secdomebis failis mixedviT dakvirvebaTa Secdomebis 
dadgena; dakvirvebaTa failis amowera ASCII an BUFR formatSi WRF-VAR–is 
mier Semdgomi gamoyenebisaTvis. programis gaSvebis Sedegad miiReba 
obs_gts_yyyy-mm-dd_hh:00:00.3DVAR faili. qvemoT sailustarciod moyvanilia 
erT-erTi gaSvebisas miRebuli dakvirvebis failis fragmenti. 

 

obs_gts_2007-02-22_12_00_003.DVAR: 
TOTAL =    190, MISS. =-888888., 

SYNOP =    179, METAR =      0, SHIP  =      0, BUOY  =      0, BOGUS =      0, 

TEMP  =     11,  

AMDAR =      0, AIREP =      0, PILOT =      0, SATEM =      0, SATOB =      0, 

GPSPW =      0,  

GPSZD =      0, GPSRF =      0, GPSEP =      0, SSMT1 =      0, SSMT2 =      0, 

TOVS  =      0,  

QSCAT =      0, PROFL =      0, AIRSR =      0, OTHER =      0,  

PHIC  =  42.70, XLONC =  43.60, TRUE1 =  42.70, TRUE2 =  42.70, XIM11 =  60.00, 

XJM11 =  38.00, 

base_temp= 300.00, base_lapse=  50.00, PTOP  =  5000., base_pres=100000., 

base_tropo_pres= 20000., base_strat_temp=   215., 

IXC   =    167, JXC   =    117, IPROJ =      1, IDD   =      2, MAXNES=      2, 

NESTIX=    167,     145,  

NESTJX=    117,     115,  

NUMC  =      1,       1,  

DIS   =  15.00,    5.00,  

NESTI =      1,      60,  

NESTJ =      1,      38,  

INFO  = PLATFORM, DATE, NAME, LEVELS, LATITUDE, LONGITUDE, ELEVATION, ID. 

SRFC  = SLP, PW (DATA,QC,ERROR). 

EACH  = PRES, SPEED, DIR, HEIGHT, TEMP, DEW PT, HUMID (DATA,QC,ERROR)*LEVELS. 

INFO_FMT = (A12,1X,A19,1X,A40,1X,I6,3(F12.3,11X),6X,A5) 

SRFC_FMT = (F12.3,I4,F7.2,F12.3,I4,F7.3) 

EACH_FMT = (3(F12.3,I4,F7.2),11X,3(F12.3,I4,F7.2),11X,3(F12.3,I4,F7.2))) 

#------------------------------------------------------------------------------# 

FM-12 TEMP   2007-02-22_12:00:00 SFC OBS from NCAR ADP DS464.0                 1      

48.480                 32.250                172.000                 33711 

  102650.000   0 200.00 -888888.000 -88  0.200 

  100410.000   0 100.00 -888888.000 -88   1.10 -888888.000 -88   5.00                

172.000   0   6.00     265.150   0   2.00     257.150   0   2.00                 

52.956   0  10.00 

…………………………………………………………………………………………………………………………… 
 

 
SerCeuli modelis saprognozo arisaTvis dakvirvebis globaluri 

failidan monacemTa damuSavebis programis (OBSPROC) mier gamoyenebuli 
iqna 186 zedapiruli sadguris da 11 zondirebis monacemi. 
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g) fonuri cdomilebis statistikis faili, romelic gamoiTvleba 
NMC meTodiT da miiReba gen_be programuli paketis saSualebiT, romlis 
ZiriTadi mizania fonuri cvladebis velidan (U, V, T, q & Ps) cdomilebaTa 
kovariaciis Sefaseba analizis sakontrolo cvladebis velSi (EOF-is 
(empiriuli orToginaluri funqciis) koeficientebi  ψ, χu, Tu, q da ps_u-Tvis). 
sadac ψ nakadis funqciaa, χu _ siCqaris potencialis gauwonasworebeli 
nawili, Tu _ temperaturis gauwonasworebeli nawili, q _ fardobiTi 
tenianoba, ps_u _ zedapiruli wnevis gauwonasworebeli nawili. 

gen_be Semaval monacems warmoadgens WRF prognozi, romelic 
gamoiyeneba modelis SeSfoTebaTa generirebisTvis, rogorc pirveladi 
wyaro prognozis cdomilebaTa Sefasebisas. NMC meTodisaTvis modelis 
SeSfoTebebi warmoadgens sxvaobebs (mag.: T+24 minus T+12 regionuli, xolo 
T+48 minus T+24  _ globaluri 
gamoyenebisaTvis), romlebic vargisia 
erTidaimave droisaTvis. fonuri 
cdomilebis klimaturi Sefasebebi 
SemdgomSi SesaZloa miRebul iqnas 
prognozebs Soris aRniSnuli 
sxvaobebis gasaSualebiT drois 
garkveuli periodisaTvis (mag. erTi 
TvisaTvis). Semaval fails gen_be–Tvis 
warmoadgens NetCDF formatis WRF 
prognozi gansazRvrul prognostikul 
vadebze. cdomilebaTa saboloo faili 
be.dat miiReba gen_be_wrapper.ksh 

aRmasrulebeli failis gaSvebiT mas 
Semdgom rac winaswar iqneba 
momzadebuli Sesabamisi namelist.input 

faili.   
    
sailustarciod naxazze warmodgenilia be.dat–Si Semavali rigi 

cvladebis (zRvis doneze dayvanili wneva, qaris siCqare, temperatura, 
fardobiTi tenianoba) grafikuli saxe.  

mas Semdeg rac yvela aucilebeli faili momzadebuli iqneba, 
da_wrfvar.exe aRmasrulebeli failis gaSvebiT miiReba WRF-Var analizuri 
faili, anu axali sasazRvro pirobebi WRF-Tvis da masTan erTad e.w. 
diagnostikuri failebi: check_max_iv, cost_fn, grad_fn, gts_omb_oma, jo, statistics,  

unpert_obs. 

cost_fn da grad_fn: ASCII formatis es failebi Seicavs WRF-Var–is 

RirebulebiTi da gradientuli funqciis mniSvnelobebs.  
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nax.12 
 
sailustarciod nax.12-ze warmodgenilia aRniSnuli failebis  

grafikuli saxe,  miRebuli plot_cost_grad_fn.ncl skriptis saSualebiT, 
Sesabamisad, pirveli da bolo iteraciebisaTvis. 

gts_omb_oma: ASCII formatis es failebi Seicavs informacias yvela 
dakvirvebis Sesaxeb, romelTac gaiares WRF-Var–Si. yovel dakvirvebas 
gaaCnia Tavisi dakvirvebuli mniSvneloba, xarisxis niSani, dakvirvebis 
cdomileba, dakvirvebas minus fonuri mniSvneloba (omb) da dakvrvebas minus 
analizuri mniSvneloba (oma). es informacia aseve Zalian mniSvnelovania 
modelis verifikaciis (gamarTlebadobis Semowmebis) amocanisaTvis. 

statistics: teqsturi faili, romelic Seicavs omb, oma statistikas 
(minimumi, maqsimumi, saSualo, standartuli gadaxra) dakvirvebis yoveli 
tipisa da cvladisaTvis, aseve analizur da fonur mniSvnlobebs Soris 
sxvaobaTa statistikas, anu warmoadgens modelis yovel doneze modelis 
TiToeuli cvladisaTvis analizuri nazrdebis statistikas. es informacia 
mniSvnelovania analizSi napovni analizuri nazrdebis mniSvnelobaTa rigis 
Sesamowmeblad da modelis badis sivrceSi maTi mdebareobis dasadgenad. 

ricxviTi prognozis miRebamde Semdgomi aucilebeli etapia 
sasazRvro pirobebis failSi (wrfbdy_d01), tendenciebis modificireba WRF-

Var–is axali sasazRvro pirobebis (analizis) Sesabamisad. es aucilebloba 
ganpirobebulia imiT, rom WRF-Var–is gamoyenebis Semdeg icvleba sawyisi 
mniSvneloba (t=0-ze) da amdenad, sawyisi tendenciebi moiTxovs ganaxlebas 
sawyis droze cvlilebebis mosargebad. amrigad, miiReba modelSi Semavali 
3 faili: WRF-Var analizuri da wina gaSvebidan  miRebuli wrfinput da wrfbdy. 

da_update_bc.exe  aRmasrulebeli faili axorcielebs sawyisi da sasazRvro 
pirobebis ganaxlebas. sabolood miiReba yvela saWiro faili modelis 
Tvlaze gasaSvebad monacemTa asimilaciis Sedegad ganaxlebuli sawyisi da 
sasazRvro pirobebiT.  

qvemoT mogvyavs erT-erTi eqsperimentis Tvlis Sedegebis sinoptikuri 
analizi.  

dasavleTisa da aRmosavleTis procesebis seria amierkavkasiaSi (22-25 
Tebervali, 2007).  2007 wlis Tebervlis meore naxevarSi amierkavkasiaSi 
aRiniSneboda dasavleTisa da aRmosavleTis procesebis xSiri ganviTareba, 
rac iwvevda naleqiani da qariani periodebis monacvleobas saqarTveloSi. 
procesebi swrafad mimdinareobda da saprognozod sakmaod rTuli iyo. 22 
Tebervals gaaqtiurebuli dasavleTis procesi kvlav xanmokle aRmoCnda da 
23 Tebervals isev aRmosavleTis procesma Secvala, rasac aRmosavleT 
saqarTvelos teritoriaze mohyva naleqebis gamoyofis gaZliereba. 24 
Tebervals ki kvlav dafiqsirda dasavleTis procesis mkveTri gaaqtiureba, 
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ramac aRmosavleT saqarTveloSi gamoiwvia dasavleTis mimarTulebis 
Zalian Zlieri qarebis ganviTareba. TbilisSi qaris siCqarem 30 m/wm-s 
gaaWarba. Zlierma qarma axalaSenebuli Tbilisis aeroportis saxuravi 
moglija da daamsxvria. aRmosavleT saqarTvelos bevr raionSi aseve 
aRiniSna Zlieri qaris mier Senoba-nagebobebis mniSvnelovani dazianebebi, 
iyo adamianis msxverplic. 25 Tebervals kvlav ganviTarda aRmosavleTis 
procesi, rasac mohyva aRmosavleT saqarTveloSi qarebis Sesusteba da 
naleqebis gamoyofis gaZliereba (umetesad Tovlis saxiT), agreTve, mkveTri 
aciveba (haeris minimaluri temperatura TbilisSi +7-dan -60C). 

ganvixiloT modelis mier Tu rogor aisaxa 2007 wlis 22-25 Tebervals 
amierkavkasiaSi ganviTarebuli cirkulaciuri procesebi. AT-500 hpa-s 
prognozuli rukebis mixedviT 22-23 Tebervals aRiniSneboda SedarebiT 
susti dasavleTisa da aRmosavleTis procesebi, xolo 24-25 Tebervals 
dafiqsirda procesebis mkveTri gaZliereba, rasac faqtiuradac hqonda 
adgili. gansakuTrebiT unda aRiniSnos modeliT gamoTvlili miwispira 
bariuli velis prognostikuli velis kargi Sesabamisoba faqtiur 
situaciasTan. magaliTad, warmatebuli aRmoCnda modeliT 24-25 Tebervals 
orografiuli ciklonis ganviTareba kavkasiis centralur nawilSi, rac 
gaxda ZiriTadi mizezi aRmosavleT saqarTveloSi Zalian Zlieri 
dasavleTis mimarTulebis qarebis warmoqmnisa, agreTve, mkveTri acivebisa. 
 amrigad, SeiZleba iTqvas, rom saprognozo modelma daafiqsira 
atmosferuli procesebis sakmaod rTuli ganviTareba amierkavkasiis 
teritoriaze 2007 wlis 22-25 Tebervals. 

 monacemTa asimilaciis gaTvaliswinebiT da mis gareSe miRebuli 
Sedegebis Sedarebis mizniT qaris, temperaturisa da naleqebis velebisaTvis 
agebuli iqna sxvaobis rukebi, romelTa analizis Sedegad SeiZleba iTqvas, 
rom monacemTa asimilaciis gaTvaliswinebam Sedegebi gaaumjobesa, kerZod, 
naleqebis velisaTvis, rac ZiriTad problemas warmoadgens amindis 
prognozirebaSi. 2m-ze temperaturebs Soris sxvaoba umniSvneloa, ar 
aRemateba 0.50C-s. Tumca, saboloo daskvnebis gasakeTeblad aucilebelia 
statistika, anu minimum 1-wliani masala.  
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nax. 13-ze warmodgenilia aRniSnuli simulaciis Sedegebi variaciuli 
asimilaciis kodis gamoyenebiT da mis gareSe naleqebisa da minimaluri 
temperaturisaTvis. 

nax. 13 
 
 
 
7. Catarebuli eqsperimentebis analizi.  
amierkavkasiis teritoria gamoirCeva reliefis rTuli pirobebiT, rac 

mniSvnelovan zegavlenas axdens amindis formirebaze. amitom, saprognozo 
modelSi reliefis gaTvaliswineba erT-erTi mniSvnelovani amocanaa. igi 
SeiZleba ganxorcieldes reliefis parametrizaciis saxiT, statistikuri 
saxiT, an erToblivad. 
 globalur modelSi (Cvens SemTxvevaSi globaluri prognostikuli 
sistema (GFS)), bunebrivia, ver iqneba aRwerili lokaluri fizikur-
geografiuli pirobebi, amitom meteoparametrebis prognozuli 
mniSvnelobebis izoxazebs aqvT gasaSualebuli (gagluvebuli) xasiaTi da 
ver asaxaven realur, detalur xasiaTs. 

min. temperatura 2 metrze _ modeliT
daTvlili da dakvirvebuli

min. temp-ra 2 metrze _ modeliT daTvlili (var. 
asimilaciis gaTvaliswinebiT) da dakvirvebuli

modeliT daTvliliNnaleqebis sxvaoba
monacemTa asimilaciis gaTvaliswinebiT

da mis gareSe ZiriTadi arisaTvis

modeliT daTvliliNnaleqebis sxvaoba
monacemTa asimilaciis gaTvaliswinebiT

da mis gareSe qvearisaTvis
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 rogorc gamoTvlebma gviCvenes, regionul modelSi sakmaod maRal 
donezea gaTvaliswinebuli amierkavkasiis orografiuli pirobebi, ris 
dasturadac gamodgeba miwispira atmosferuli wnevis warmatebuli 
prognozebi. 

• gamokveTilad fiqsirdeba dasavleTis cirkulaciuri procesebis dros 
dasavleT saqarTveloSi adgilobrivi Az-is Camoyalibeba; 

• aseve kargad fiqsirdeba aRmosavleTis procesis dros maRali wnevis 
aris Camoyalibeba mtkvris xeobaSi da piriqiT, dabali wnevis arisa _ 
rionis xeobaSi (kolxeTis dablobi). 
aRniSnuli Sedegebi saSualebas iZleva sakmaod maRali sizustiT 

iqnes prognozirebuli dasavleTisa da aRmosavleTis SemoWrebis dawyeba da 
damTavreba saqarTvelos teritoriaze, agreTve, maTi intensivoba, kerZod, 
dasavleTis da aRmosavleTis qarebis siZliere mtkvrisa da rionis 
xeobebSi, Sesabamisad.    

rogorc aqamde Catarebulma eqsperimentebma gviCvenes, regionul 
modelSi (amoxsnis sizuste _ 15km), sakmaod maRal donezea 
gaTvaliswinebuli amierkavkasiis orografiuli pirobebi, rac saSualebas 
iZleva praqtikulad misaRebi sizustiT iqnes prognozirebuli 
amierkavkasiis teritoriaze ganviTarebuli cirkulaciuri procesebi. Tumca 
amindis lokaluri pirobebis prognozirebis mizniT mizanSewonilia 
modelis amoxsnis sizustis gaumjobeseba, rac Cvens SemTxvevaSi miiRweva 5-
km-iani `qveareebis Cadgmis~ teqnologiis gamoyenebiT, romelic moicavs 
saqarTvelos teritorias.  Catarebuli eqsperimentebis analizma gviCvena, 
rom es meTodi sakmaod efeqturia da gansakuTrebiT Rirebulia amindis 
eqstremaluri pirobebis (Zlieri wvima, haeris anomaluri temperaturebi, 
Zlieri qarebi da sxv.) prognozirebis mizniT. 

qvemoT mogvyavs modelis mier warmatebiT simulirebuli da 
`Cavardnili~ SemTxvevebis aRwera da analizi. 

7.1. eqstremaluri qarebis prognozireba. ganxilulia 2009 wlis 9 
ianvris cirkulaciuri procesis ganviTarebis SemTxveva, rodesac 
saqarTveloSi Savi zRvis mxridan ganxorcielda haeris masebis mkveTri 
SemoWra, rasac Tan sdevda TbilisSi SuadRis saaTebSi Zlieri qarbuqis 
ganviTareba. rogorc amindze dakvirvebis monacemebi gviCvenebs, dasavleTis 
qaris maqsimaluri siCqare (>30m/wm) da qarbuqi TbilisSi swored 
atmosferuli frontis gavlis dros dafiqsirda, adgilobrivi droiT 15 
saaTis Semdeg. vinaidan fronti aRmosavleTis mimarTulebiT Zalian 
swrafad moZraobda, zemoaRniSnuli amindis eqstremaluri pirobebi 
TbilisSi sul ramdenime wuTs grZeldeboda. 

saprognozo modelis konfiguracia Semdegnairia: ZiriTad areSi 
garCevisunarianobiT 15 km Cadgmulia 5 km-iani qveare, badis ujrebiT 72X110 
CrdiloeT-samxreTi da aRmosavleT-dasavleTis mimarTulebiT, Sesabamisad. 
orive SemTxvevaSi gamoyenebulia Kain-Fritsch–is grova Rrublebis 
parametrizaciis (Rrma da araRrma konveqciis badis ujrisSida masStabis 
sqema) da WSM3 (WRF mxolobiTi momentis me-3 klasis sqema) mikrofizikuri 
sqema, romelic mxolod Rrublis erT (wylianoba) da hidrometeorologiur 
erT (wvimis wyali an Tovli) parametrs prognozirebs, agreTve, YSU (Yonsei 

University) planetaruli fenis sqema. prognozis simulireba daiwyo 00 UTC-ze, 
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orive are inicializebuli iqna garemos prognozirebis erovnuli centris 
(NCEP) globaluri prognozirebis sistemis modeliT, damatebiTi 
balansirebisa da asimilaciis gareSe.   

nax. 1-ze warmodgenilia miwispira bariuli velisa da maRlivi 
Rrublebis masivebis sawyisi ruka 2009 wlis 9 ianvarisTvis (00 UTC). 

 rogorc naxazidan Cans, kavkasiis CrdiloeTiT mdebare ciklonis 
ZiriTadi Rari mimarTulia samxreT-dasavleTiT da moicavs Savi zRvis 
aRmosavleT nawils. amierkavkasiis samxreT-dasavleTi dakavebulia maRali 
atmosferuli wnevis ariT, rac erTgvar winaRobas qmnis dabali 
atmosferuli wnevis Raris aRmosavleTiT gavrcelebisaTvis. wnevis 
miwispira da maRlivi Rrublebis masivebis prognozuli ruka 2009 wlis 9 
ianvaris SuadRisTvis (12 UTC) (nax. 2) dabali wnevis aris Savi zRvidan 
aRmosavleTis mimarTulebiT swrafad gavrcelebaze miuTiTebs. amasve 
aCvenebs yvela maRlivi prognozuli ruka (AT-925, AT-850, AT-700, AT-500 hpa). 
bariuli velebisa da maRlivi Rrublebis masivebis prognozuli rukebis 
kompleqsuri ganxilva mianiSnebs imaze, rom dasavleTidan aRmosavleTiT 
moZravma atmosferulma frontma SuadRis saaTebSi (12 UTC) Tbilisis 

meridianze (45E) gaiara. swored 
am periodSi fiqsirdeba 
meteorologiuri elementebis 
mkveTri cvlileba TbilisSi (nax 
3). grafikze warmodgenilia qaris 
siCqare miwis zedapiridan 10 
metrze (flugeris simaRle), 
romelic realurze TiTqmis 
orjer mcire aRmoCnda da 
amdenad, saWiroebs statistikur 
koreqtirebas, rac zogadad 
miRebuli meTodia miwispira 
fenisaTvis rigi parametrebis 
raodenobrivi maCveneblebis 
gansazRvrisaTvis amindis rogorc 
globaluri, aseve regionuli ricxviTi modelirebisas. qaris siCqaris 
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prognozuli mniSvnelobebi simaRlis mixedviT izrdeba da AT-850  hpa-ze 20-
30 m/wm-s aRwevs. aRniSnulidan gamomdinare, qaris siCqare TbilisSi zRvrul 
mniSvnelobas gadaametebs drois mcire periodisaTvis (erT saaTze naklebi). 
miuxedavad sakmaod mkveTri SemoWrisa, naleqebis prognozuli rukidan Cans, 
rom saqarTveloSi mniSvnelovani atmosferuli naleqebis gamoyofa 
mosalodneli ar yofilia. sadamkvirveblo qselis mier dafiqsirebuli 
naleqebis raodenoba mTlianobaSi marTlac mcirea.  

daskvnis saxiT SeiZleba iTqvas, rom zemoxsenebuli mezomasStaburi 
regionuli modeli (WRF ARW) sakmaod warmatebiT SesaZloa gamoyenebuli 
iqnas amindis lokaluri eqstremaluri movlenebis winaswarmetyvelebis 
mizniT, Tumca aseTi movlenebis raodenobrivi maxasiTeblebi (qaris 
maqsimaluri siCqare, haeris temperatura da sxv.) saWiroebs damatebiT 
statistikur dakalibrebas.  

7.2. SemosazRvruli aris mqone amindis ricxviTi modelebis 
sirTuleebi saqarTveloSi haeris civi masebis aRmosavleTis SemoWris 
simulirebisas. gamocdilebidan gamomdinare SeiZleba iTqvas, rom 
saqarTvelos pirobebSi amindis ricxviTi modelebisTvis yvelaze rTuli 
saprognozo situaciebi dakavSirebulia aRmosavleTis da samxreTis 
procesebTan, rodesac ZiriTadi sirTuleebi Cndeba naleqebis velebis 
sivrcul-droiTi ganawilebis prognozirebisas. 

eqsperimentebis mizania SemosazRvruli aris mqone amindis ricxviTi 
modelebis SesaZleblobebis Sefaseba saqarTveloSi haeris masebis 
aRmosavleTidan SemoWrasTan dakavSirebuli sinoptikuri procesebis 
simulirebisas. 

amierkavkasiis teritoriaze Camoyalibebuli sinoptikuri procesebis 
Taviseburebani ganisazRvreba kavkasiis geografiuli mdebareobiT, misi 
daSorebiT atmosferos moqmedebis ZiriTad centrebTan, atmosferul 
procesebze maTi zegavlenis xarisxiT da orografiuli pirobebiT. 

ZiriTadi sinoptikuri procesebi da saqarTvelos teritoriaze maTTan 
dakavSirebuli amindis tipebia: dasavleTis, aRmosavleTis, haeris masebis 
ormxrivi SemoWris Sedegad ganviTarebuli anticiklonuri mdgomareoba da 
talRuri SeSfoTebebi kavkasiis samxreTiT mdebare frontalur zonaSi. 

amirkavkasiaSi haeris masebis aRmosavleTidan SemoWris xelsayreli 
pirobebi iqmneba Zlieri anticiklonis gadaadgilebiT Crdilo-
dasavleTidan qvemoT kavkasionis qedis CrdiloeT ferdobebisaken an 
CrdiloeTidan da Crdilo-aRmosavleTidan kaspiis zRvaze swrafad moZravi 
ciklonis zurgSi. am dros arsebiTia kavkasionis qedis mniSvneloba. igi 
xels uSlis samxreTisaken moZravi haeris masebis saqarTvelos teritoriaze 
pirdapir Semosvlas, ganapirobebs maT dagrovebas Crdilo kavkasiis 
gaswvriv, mimarTvs samxreT kaspiis raionebisken da inarCunebs wnevis Zlier 
gradients, mimarTuls CrdiloeTidan samxreTisaken. am dros SedarebiT 
dabali wnevis are, Cveulebriv, Savi zRvis Tavze yalibdeba. 

aseTi procesebis ganviTarebisas aRmosavleT saqarTveloSi 
daikvirveba Rrubliani amindi dabali fena tipis RrulebiT, nisliT, mcire 
naleqebiTa da temperaturis dacemiT dasavleT saqarTveloSi am dros 
umetesad mSrali da mziani amindebia aRmosavleTis fionebis TanxlebiT. 
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zemoTqmulis sailustraciod mogvyavs 2009 wlis 5 noembris SemTxveva, 
romelic SerCeuli iqna iqidan gamomdinare, rom globaluri da lokaluri 
amindis modelebma aRniSnuli SemTvevisaTvis mogvca gansxvavebuli Sedegebi. 
kerZod, garemos modeluri sistemis arahidrostatikuri mezomasStaburi 
(EMS NMM) da maRali amoxsnis (HRM) operatiuli modelebi 3 dRiT adre 
saqarTvelos umetes teritoriaze aCvenebdnen naleqs, maSin roca 
globaluri modelebis (GFS, ARPEGE) Sedegebi, iseve rogorc dakvirveba 
iyo gansxvavebuli. 

eqsperimentSi gamoyenebuli iyo Semdegi monacemebi da meTodebi: 
dakvirveba _ mxolod zedapirze naleqebisa da temperaturisaTvis; 
satelituri imijebi, miRebuli meore Taobis geostacionaluri 
satelitidan; analizuri rukebi zedapiris, 500, 700 da 500/1000 hpa wnevis 
doneebisaTvis; GFS, ARPEGE globaluri modelebi Sesabamisad, 0.5 da 10-iani 
garCevis unariT; SemosazRvruli aris mqone modelebi: EMS NMM, romelic 
sawyis pirobebs iRebs garemos prognozirebis aSS erovnuli centris 
globaluri prognozirebis sistemidan (NCEP GFS) garCevis unariT 12 km da 
wnevis 31 vertikaluri doniT; maRali amoxsnis modeli (HRM) 
inicializebuli GME–dan 14 km rezoluciiT da 40 vertikaluri doniT; 
sakvlevi modeli WRF ARW, GFS-is sawyisi pirobebiT, 15 km rezoluciiT da 
27 vertikaluri doniT. 

sakvlev modelSi WRF ARW ganxorcielda qvearis Cadgmis 
teqnologia. ZiriTadi are moicavda kavkasiis regions 167X117 badis kvanZiT 
CrdiloeT-samxreT da aRmosavleT-dasavleTis mimarTulebiT, Sesabamisad. 
qveare dafiqsirebuli iyo saqarTvelos teritoriis Tavze 145X115 badis 
kvanZiT da 5 km bijiT. 

fizikuri parametrizaciis sqemebi yvela eqsperimentis dros iyo 
Semdegnairi: 1) mikrofizika: WRF mxolobiTi momentis me-3 (me-5 Sida 
arisaTvis) klasis sqema; 2) grova Rrublebis parametrizacia: kein friCis 
axali sqema; 3) planetaruli sasazRvro fena: ionsis universitetis sqema; 4) 
xmeleTis zedapiris modeli: noas unificirebuli sqema; 5) zedapiris fenebi: 
monin-obuxovis sqema; 6) grZeltalRiani radiaciis fizika: radiaciis swrafi 
gadatanis (RRTM) sqema; 7) mokletalRiani radiaciis fizika: dudias sqema. 

saprognozo gaSvebebi 1-gvaris (ukukavSiris gareSe) da 2-gvaris 
qvearis Cadgmis teqnologiiT. aseve TiToeuli SemTxvevisaTvis gamocdili 
iqna 3-ganzomilebiani analizuri ‘‘datvirTva’’ orive arisaTvis identuri 
koeficientebiT qaris siCqaris horizontaluri mdgenelebis, potencialuri 
temperaturisa da sinotivisaTvis saprognozo vadis pirveli 24 saaTis 
ganmavlobaSi ‘‘datvirTvis’’ Semdgomi 1 saaTiani TandaTanobiTi CaxSobiT. 
orive areSi planetarul sasazRvro fenaSi analizuri ‘‘datvirTva’’ 
moxsnili iyo temperaturisa da sinotivis velebisaTvis, xolo modelis 
qveda 10 fenaSi _ qarisaTvis. 
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miRebuli Sedegebi warmodgenilia naxazebze 1-8. naxazebidan 1-4 kargad 
Cans Sesabamisoba satelitiT dakvirvebul da globaluri modeliT 
simulirebul velebs Soris.  

 
       nax. 1. satelituri imiji.                       nax. 2. satelituri imiji.  

naleqebis intensivoba 5oemberi 00UTC       naleqebis intensivoba 5 noemberi 12UTC  
        

 
globaluri modelis simulaciis Sedegebi: 

nax.3. fardobiTi tenianoba 850 hpa doneze.   nax.4. fardobiTi tenianoba 850 hpa 
doneze.prognozi 72-saaTiani winaswarobiT      prognozi 48-saaTiani winaswarobiT  
 

naxazebze 5-8 warmodgenilia modeliT simulirebuli naleqebis 
velebi ZiriTadi da Cadgmuli areebisaTvis sxvadasxva saprognozo vadebze. 

movlenis sinoptikuri analizi. 2009 wlis 1-3 noembers evropis 
teritoriaze aRmosavleTisaken sustad moZraobda anticikloni, romlis 
samxreT periferiaze daikvirveboda atmosferuli frontebi. 4 noembridan 
aRiniSneba am anticiklonis zemoqmedeba amierkavkasiaze. kerZod, miwispira 
fenaSi daiwyo haeris civi masebis gavrceleba samxreTiT da maTi 
saqarTveloSi Semosvla, umetesad aRmosavleTis mxridan, rasac 5 noembers 
aq unda mohyoloda haeris temperaturis dacema da naleqebis gamoyofa. 
SemdgomSi aRmosavleT saqarTveloSi damyarda anticiklonis Txemis 
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zemoqmedebis xangrZlivi periodi susti qarebiTa da wvimebiT, agreTve, 
nislebiT. 
 

 

nax.5a. ZiriTadi are: 12-saaTiani naleqebis jami

00Z 03/11/2009 T+48 VT 18z04nov-06z05nov2009

nax.5b. qveare: 12-saaTiani naleqebis jami

00Z 03/11/2009 T+48 VT 18z04nov-06z05nov2009

nax.6a. ZiriTadi are: 12-saaTiani naleqebis jami

00Z 04/11/2009 T+24 VT18z04nov-06z05nov2009

nax.6b. qveare: 12-saaTiani naleqebis jami

00Z 04/11/2009 T+24 VT 18z04nov-6z05nov2009

nax.7a. ZiriTadi are: 12-saaTiani naleqebis jami

00Z 03/11/2009 T+60 VT 06z05nov-18z05nov2009

nax.7b. qveare: 12-saaTiani naleqebis jami

00Z 03/11/2009 T+60 VT 06z05nov-18z05nov2009

nax.8a. ZiriTadi are: 12-saaTiani naleqebis jami

00Z 04/11/2009 T+36 VT 06z05nov-18z05nov2009 9

nax.8b. qveare: 12-saaTiani naleqebis jami

00Z 04/11/2009 T+36 VT 06z05nov-18z05nov2009 
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naxazebze 9-10 warmodgenilia zedapiris analizuri ruka da modeliT 

simulirebuli zRvis doneze dayvanili wneva prognozirebuli 72 saaTiT 
adre. Cans, rom wnevisaTvis simulacia sakmaod warmatebulia. 

atmosferos zeda fenebSi (AT-700, AT-500 hpa) 4 noembramde stabilurma 
samxreT-dasavleTis denebma miiRes dasavleTis forma, xolo 5 noembridan 
kvlav gadavidnen samxreT-dasavleTis formaze, rac gansakuTrebiT 
xelSemwyobi pirobaa naleqebis gamoyofisaTvis aRmosavleT saqarTveloSi, 
civi haeris masebis kaspiis mxridan SemoWris pirobebSi. 

 
 
 
 
 
 
 
sinoptikuri analizma gamoavlina, rom es ar iyo wminda aRmosavleTis 

tipi, aramed samxreT-dasavleTis nakadebis zeddebiT, rac zogadad 
xasiaTdeba naleqebiT aseve dasavleT saqarTveloSic. 

 
 

nax. 9       nax. 10                                       
 

 
daskvnebi.  
mezomasStaburi movlena (aRmosavleTis SemoWra samxreT-dasavleTis 

nakadebis zeddebiT), kerZod, zRvis doneze dayvanili wnevisa da maRlivi 
velebi modelis mier simulirebuli iqna sworad. Tumca naleqebi 
prognozirebuli iyo 12 saaTiT adre dakvirvebulze da Tanac gadaWarbebiT. 
faqtiuri situaciis realisturi suraTi miRebuli iqna mxolod 24 saaTiT 
adre. 3-dRiani prognozisTvis qvearis Cadgmam prognozi ver gamoaswora. 
piriqiT, naleqebis raodenoba kidev ufro gaizarda. 2-dRiani winaswarobiT 
qvearis CadgmiT SeiniSneba garkveuli gaumjobeseba. naleqebis velebis 
sivrculi ganawileba gaxda faqtiurTan ufro miaxloebuli da 
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detalizirebuli. yvelaze ukeTesi Sedegebi miRebuli iqna analizuri 
‘‘datvirTvis’’ gamoyenebiT. 
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8. Mmodelis Sefasebis sistema (MET).  
Catarebuli eqsperimentebis Semajamebeli analizis Catarebis mizniT 

ganxorcielda modelis gamarTlebadobis Sesafasebeli programuli 
birTvis (METv2.0) danergva. igi Seqmnilia WRF modeluri sistemisaTvis, 
Tumca SesaZloa gamoyenebuli iqnas sxva modelebis Sedegebis 
Sesamowmebladac. aRniSnul programul paketSi Cadebulia gamarTlebadobis 
rigi teqnologiebi, maT Soris: 

• gamarTlebadobis standartuli qulebi, dadgenili modelis badis 
kvanZebis monacemebisa da wertilovan dakvirvebaTa Sedarebaze; 

• gamarTlebadobis standartuli qulebi, dadgenili modelis badis 
kvanZebis monacemebisa da aseve badis kvanZebis dakvirvebaTa Sedarebaze; 

• sivrculi gamarTlebadobis meTodebi, romlebic efuZneba modelis 
badis kvanZebis monacemebisa da aseve badis kvanZebis dakvirvebaTa Sedarebas 
mezobeli, obieqturi da intensivobis masStabis dekompoziciuri midgomebis 
gamoyenebiT; 

• albaTuri gamarTlebadobis meTodebi, romlebic efuZneba modelis 
badis kvanZebis monacemebisa da badis kvanZebis an wertilovan dakvirvebaTa 
Sedarebas.  

MET-is kompilirebisa da danergvis mizniT winaswar ganxorcielda 
sami damatebiTi gare biblioTekis (NCEP-is BUFRLIB, GNU, F2C) damateba, 
TiToeulis kompilireba PGI kompaileriT da Semdgom adgilobrivi garemos 
Sesabamisi konfigurireba.  MET-is danergvis Semdeg ganxorcielda misi 
TiToeuli gamarTlebadobis teqnologiis cal-calke testireba.  

samomavlod moiazreba zemoT xsenebuli, agreTve sxva arsebuli 
programuli paketebisa da meTodebis gamoyenebiT modelis gamarTlebadobis 
statistikuri Semowmeba da realuri dakvirvebebis mimarT morgeba-
dakalibreba.  

http://www.nco.ncep.noaa.gov/sib/decoders/BUFRLIB
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9. daskvna.  
 
WRF EMS (ARW) da WRFv3 (ARW) modelebis gamoyenebiT sxvadasxva 

eqsperimentis Sedegad miRebulia programuli failebi da saprognozo 
rukebi. modelis gamoTvlebze dayrdnobiT  Sedgenilia prognozebi da 
Sefasebulia maTi xarisxi da gamarTlebadoba. 

prognozis sawyisi droisaTvis dakvirvebis monacemTa gaTvaliswineba 
prognozis xarisxis gaumjobesebis winapirobaa, magram monacemTa xarisxi, 
droiTi da sivrculi ganawileba, maTi operatiul reJimSi xelmisawvdomoba 
da formati am sakiTxs metad arTulebs. saqarTvelos hidrometeorologiur 
samsaxurSi dakvirvebis monacemTa miReba-gadacemis formati araTavsebadia 
WRF modelis varaciuli asimilaciisa da monacemTa obieqturi analizis 
programebisaTvis, garda amisa ar xdeba operatiul monacemTa xarisxis 
kontroli da maTi dafarvis are metad uxeSia, ar xdeba maRali 
garCevisunariani radarebisa da satelituri meteorologiuri informaciis 
miReba-damuSaveba, rac monacemTa xarjze prognozis gaumjobesebis Cveneul 
SesaZleblobebs metad amcirebs. am sakiTxze muSaobas da gadaWras Semdgomi 
samuSaoebi esaWiroeba, kerZod saerTaSoriso satelekomunikacio sistemidan 
miRebuli dakvirvebebis sasurvel formatSi gadayvana, Sedegebis 
programuli Semowmeba da dagrovili statistikis analizi.  

daskvnis saxiT SeiZleba iTqvas, rom am etapze WRF modelis 
saSualebiT amindis operatiuli moklevadiani prognozirebis optimaluri 
konfiguraciaa: modelis yoveldRiuri gaSveba GFS globaluri modelis 0.50 
amoxsniT sawyisi da sasazRvro pirobebiT, 2 mxrivi qveariT (badis bijiT 5 
km) monacemTa variaciuli asimilaciis gamouyeneblad.  

G 
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