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     winamdebare krebulSi Sesulia hidrometeorologiis institutis 58-e 
maisis samecniero sesiaze mosmenili moxsenebebi, miZRvnili hidrome-
teorologiisa da ekologiis aqtualuri problemebisadmi. Sesabamisi 
statiebi mocemulia Semdeg samecniero mimarTulebaTa mixedviT: meteo-
rologia, klimatologia, agrometeorologia, hidrologia, klimatis 
cvlileba, bunebrivi garemos dabinZureba. 
    krebulis bolo nawilSi warmodgenilia mogonebebi institutis Rvawl-
mosil TanamSromlebze: grigol xmalaZe, irakli xerxeuliZe, ilia kva-
racxelia, lado qaldani, givi robitaSvili, RuduSa arvelaZe. 
    krebuli gankuTvnilia geofizikur, geografiul da ekologiur 
mecnierebaTa sxvadasxva dargSi momuSave mecnierebisa da specialiste-
bisaTvis, magistrantebisa da doqtorantebisaTvis. 
 

In this issue texts of papers presented at the 58-th May scientific session of the Institute of 

Hydrometeorology are offered, dedicated to the pressing problems of Hydrometeorology and 

Ecology. Relevant papers are given according to the following scientific directions: Meteorology, 

Climatology, Agrometeorology, Hydrology, Climate Change, Environmental Pollution.  

In the end of the volume obituaries are presented on the honored staff members of the 

Institute: G.Khmaladze, I.Kherkheulidze, I.Khvaratskhelia, L.Kaldani, G.Robitashvili, G.Arveladze. 

The volume is intended for experts working in different branches of geophisical, geo-

graphical end ecological sciences, magistrates and doctorates. 

 

В настоящий сборник включены тексты докладов, заслушанных на 58-ой маиской 

научной сессии Института Гидрометеорологии, посвященной актуальным проблемы 

гидрометеорологии и экологии. Соответствующие статьи даны по следующим научным 

направлениям: метеорология, климатология, агрометеорология, гидрология, изменение 

климата, загрязнение природной среды.  

В конце сборника представлены воспоминания о заслуженных сотрудниках 

института: Г.Н.Хмаладзе, И.И. Херхеулидзе, И.О. Кварацхелия, Л,А. Калдани, Г.Г. Роби-

ташвили, Г,А. Арвеладзе. 

Сборник предназначен для ученых и специалистов, работающих в различных 

областях геофизических, географических и экологических наук, магистрантов и 

докторантов. 
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z. xvedeliZe, T. daviTaSvili, i. samxaraZe 

hidrometeorologiis instituti 

n.kutalaZe, n.megreliZe 
hidrometeorologiis departamenti 

uak 551.58 
haeris nakadis saprognozoOsqemebis in-

variantuli sidideebis Sesaxeb relie-

fis gavlenis gaTvaliswinebiT 

bolo 30-40 wlis ganmavlobaSi Teori-
uli meteorologiisa da gamoTvliTi ma-
Tematikis miRwevebis safuZvelze Camoyal-
ibda amindis prognozis ricxviTi meTo-
debis axal-axali mimarTulebebi, romleb-
sac dasawyisi misca i. kibelis [1,2], Carnis 
[1-3], da sxva mravali mecnieris aRiarebu-
lma gamokvlevebma. 

miRebulia, rom amindis prognozirebis 
safuZvels warmoadgens atmosferos hid-
roTermodinamikis arawrfivi diferencia-
lur gantolebaTa sistema. am sistemis 
analizuri amoxsna jer-jerobiT ver xer-
xdeba da gamoiyeneba mxolod miaxloe-
biTi ricxviTi amoxsnebi. aseT amoxsnebs 
ki Tan sdevs sxvadasxva xasiaTis Secdo-
mebi, romelic droiTi bijebiT integri-
rebisas ikribeba da gvaZlevs arasasur-
vel Sedegs.       

aqedan gamomdinare aucilebeli xdeba 
yuradReba mieqces Senaxvis kanonebze  da-
myarebuli  ricxviTi  sqemebis  integral-
ur Tvisebebis Sesrulebas,[1-5]. aseTi mi-
dgoma gansakuTrebiT mniSvnelovania rod-
esac ganixileba saZiebeli sididis regi-
onaluri prognozuli modeli lokaluri 
orografiis gavlenis gaTvaliswinebiT[5-
8]. ..eliasonsa  da parmis mier [11] SemCneu-
li iqna, rom “roca talRebi wrfivi 
stacionaluria da nakadi konservatiuli, 
maSinFnakadis divergencia nulis tolia“.  
am Teoriis Tanaxmad: 

)(0 0hDF
t

A




  

sadac A da D aris talRuri maxasia-

Teblebis gasaSualebuli kvadratuli fu-

nqcia. 
t

A



 _wevri aRwers arastaciunalo-

bas, F _miuTiTebs arakonservatulobaze,  
ukanaskneli wevri ki axasiaTebs arawrfi-
obas. bunebrivia veqtoris divergenciis  
nulTan toloba ufro martivi moTxovnaa, 
vidre saSualo nakadis energiis ganto-
lebis Sesruleba. amitom am veqtors iye-
neben ”neli cvalebadobis” talRebis bu-
nebis Sesaswavlad. aRniSnuli midgoma gva-
Zlevs uflebas amierkavkasiis teritoriaze, 
zonaluri nakadis upiratesubis pirobeb-
Si, SemovitanoT kvazi invariantuli inte-

graluri maxasiaTebeli “nela cvalebadi” 
talRuri SeSfoTebis SemTxvevaSi. amasTa-
nave droiTi gasaSualebis periodi aviR-
oT dekaduri sididis, ris safuZvelsac 
iZleva sinoptikuri praqtika. marTlac, 
amierkavkasiis teritoriaze ara iSviaTad 
aris SemCneuli aTi da meti dReRamuri pe-
riodis ciklonuri an anticiklonuri gri-
galuri “Caxveulobebi”, romlebsac zona-
luri gavrcelebis tendecia aqvT. [10,12,14].  

dedamiwis zedapiris reliefis gavle-
nis gaTvaliswinebiT koordinatTa siste-
maSi -

),,( zyxp

p

s



 

hidroTermodinamikis gan-

tolebaTa sistemas barotropuli atmosfe-
rosaTvis aqvs saxe [1,3,5,16] :   
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sadac p atmosferuli wnevaa, sp
 
wne-

va dedamiwis zedapirze; ,, yx koordi-

natTa RerZebi, vu, qaris siCqaris hori-

zontaluri mdgenelebi Sesabamisad ox  da 
oy  RerZebis mimarT.  sin2l - korio-

lisis parametria, t dro,  geografiu-

li ganedi,  dedamiwis Tavis RerZis 

garSemo brunvis kuTxuri siCqare;  geo-
potenciali; R-gazebis universaluri mud-

miva.  ss ,
~

geopotencialis mniSv-

neloba mTis zedapirze. SevniSnoT, rom 
modeli ar aris kvazigeostrofuli, vi-
naidan reliefis gavleniT temperaturis 
gradienti ar aris nuli.  

0 T                            (4) 

(  sistemaSi reliefis gavleniT ma-

mravli ,RT





  sadac T – absoluturi 

temperatura cvalebadi sididea da amitom 

temperaturis gradierti 0 T


) aseTi 
struqturis gamo modeli xdeba barokli-
nuri da moiTxovs damatebiT -siTbos mod-
enis gantolebis gamoyenebas. yovelive es 
kidev ufro mniSvnelovans xdis e.w. kon-
servatoruli sidideebis Semotanas da Se-
naxvis kanonebis samarTlianobis dacvas.  

SemovitanoT ramdenime konservatiuli 
sidide.                                                                                                     

sruli energiis Senaxva:  
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gantolebaSi (1) da (2) bolo wevrebi 

warmovadginoT ase: 
y
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ln , gav-

amravloT (1) gantoleba u ze meore 

v ze da (3) ( 
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am gantolebis S  -farTobze integ-
rirebiT, miviRebT: 


S

I
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dS
vu

2

~22  ,                        (8) 

es integrali inaxeba barotropul atmo-
sferoSi damoukideblad imisa ra meTo-
diT ixsneba sawyis gantolebaTa sistema. 

kvazi invariantuli sidideebi: 
gavamravloT (1) gantoleba kvlav 

U ze, meore v ze, xolo uwyvetobis 

gantoleba TR ze, romelic Cawerili 
iqneba koordinatTa  -sistemaSi Semdegi 
saxiT: 

)(
ln
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dt

pd s
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Sekrebis Sedegad miviRebT: 
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gamovsaxoT sspTR ln  da atmosfer-

os saSualo donisaTvis, sadac 0D , 
gveqneba: 

dt

d (
s

vu
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vpTR sln       (10) 

Tu (10)-is marjvena mxare 

v





vpTR sln ,                     (11) 

sadac v

-qaris saSualo siCqarea, 


 

gradienti, maSin inaxeba sidide [5,16] 

E
s

vu
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22

                         (12) 

E sidide Tavisi fizikuri SinaarsiT 

emTxveva elison-palmis F  veqtors e.w. ,,n-
ela cvladi” nakadisaTvis. Semowmebul iq-
na (10) gantolebis orive mxaris cvlile-
bebi erTi-ori dReRamis ganmavlobaSi da 
aRmoCnda, rom (10)-is marcxena mxaris sru-
li energiis E-s cvlileba minimum erTi-
ori rigiT mcirea vidre (11)-isa. (cxr.1). 

aqedan gamomdinare (12) SeiZleba miviRoT 
,,nela cvladi” nakadis invariantad da 
vuwodoT mas kvaziinvariantuli sidide. 

Dcxrili 1.Jurnali variabilities of the left 

 (upper number) and right 

 (lower number) sides of equation 

(9) 
-0.5 -0.4 1.2 0.1 0.1 
-0.03 -0.08 0.1 0.06 0.1 
0.0 0.4 0.83 -0.5 -0.5 
-0.08 0.05 0.6 0.07 0.14 
0.9 0.1 0.1 0.1 0.1 
0.2 0.004 0.1 0.2 0.5 
0.0 0.2 0.2 -0.1 -0.1 
0.2 0.3 0.5 -0.2 -0.1 
-0.6 -0.3 0.1 -0.2 -0.1 
-0.1 0.2 0.02 -0.1 -0.02 

visargebloT (1), (2), (9), da statikis 
gantolebebiT da stacionaluri wesiT mi-
viRoT qaris siCqaris grigalis 

y

U

x

V
z











 

gantoleba [3,5,16]. 

0
ln

)()( 
dt

pd
ll

dt

d s .                 (13) 

Aaqedan Cans, rom gamosaxuleba 

const
p

l

s


 )( ,                             (14) 

e.i ganxilul modelSi potencialuri 
grigali aris konservatoruli sidide. 
Tu (13) gantolebas reliefis gavlenis 
gaTvalisWinebiT CavwerT, miviRebT [1,3,5]: 

)()())ln1(( 2
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sadac z ;  -brtyeli laplasiania; 

x

p
a s






ln ; ;
ln

y

p
b s




 -mTis gavlenis 

maxasiaTebeli parametrebi dedamiwis par-
alelisa da meridianis gaswvriv Sesaba-
misad. (15) gantolebis marjvena mxare ar-
aZlieri baroklinuri procesebisaTvis, 
agreTve simetriuli mTis masivebisTvis 
(A=B) udris nuls. Ees ki niSnavs, rom si-
dide 

constpl s  )ln1(2
. 

Aanu 

constKz s  2 ,                  (16) 

sadac 
2

11
2

2 1
1012,0

mRT

l
K   amrigad, 

miviReT kvlav kvazi invarianti z, romlis 
samarTlianoba Semowmebul iqna realur 
masalaze [5], moyvanili kvazi invariantebi 
(12) da (16) Semowmebul unda iqnan pro-
gnozur ricxviTi sqemebisaTvis dedamiwis 



meteorologia, klimatologia, agrometeorologia 

saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi tomi # 116 

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.№116 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГРУЗИНСКОГО ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА ТОМ № 116 

--------------------------------------------------------------------------------------------------------------------------- 

7 

 

reliefis gavlenis gaTvaliswinebis Sem-
TxvevebSi da SeiZleba gamoyenebul iqnan  
gamoTvliTi sqemebis mdgradobis maxasi-
aTebladac ki.  

cxr.1-Si moyvanilia z sididisa da (15) 
formulis marjvena mxaris dReRamuri 
cvlilebis mniSvnelobebi saidanac Cans 
rom (15)-is marjvena mxareSi mdgom gamo-
saxulebis dReramuri cvlileba minimum 
erTi rigiT mainc mcirea vidre z sididis 
igive periodSi cvlilebaze, aqedan ga-
momdinare SeiZleba pirveli miaxloebiT 
miviRoT (16)-is samarTlianoba.  

aseve Sefasda formula (15) orive mxa-
ris dReRamuri fardobiTi cvlilebis 
mniSvnelubebi amierkavkasis regionze ha-
eris masebis oTxi gamsazRvreli sino-
ptikuri situaciebis mixedviT. sawyisi ve-
li aRebuli iyo 

500AT  izobaruli zeda-

piris ruqidan 1988 wlis ivlisis Tvisa-
Tvis. masala aRebuli iqna sworkuTvovani 
badis kvanZ wertilebSi centriT Tbili-
sSi, horizontaluri biji 250 km. Sefaseba 
moxda 100 sakvanZo wertilSi. gamoTvlebma 
gviCvenes, rom sidide inaxeba kargad (1-
1,5)%—is  sizustiT [5].  

sinoptikuri TvalsazrisiT ,,nela cva-
lebadi” nakadis pirobebSi amierkavkasiis 
teritoriaze gabatonebuli xdeba zona-
luri gadatana, masaTa meridianuli gav-

rcelebiT, es Cans 700AT  izobarul zeda-

pirze geopotencialuri velis izogib-
sebis struqturidan. swored aseTi pro-
cesebi globalur masStabebSi aRiwereba 
eliason-parmis veqtoriT [11]. aseTi Tanx-
vedra globaluri da regionaluri pro-
cesebisa SemCneulia pirvelad. igive mo-
vlenas adasturebs atmosferos geopoten-
cialis velis gavlenis funqciebi age-
buli baroklinuri modelis mixedviT e.w. 

 ®koordinatTa sistemaSi [3,10-12,]. amo-

Tvlebma aseve aCvenes, rom geopotencia-
lis veli sxvadasxva doneze drois sxva-
dasxva xangrZlivobiT naTlad miuTiTeb-
da nakadis meridianul gavrcelebas, e.i. 
zonalur process, sadac eliason-parmis 
veqtoris msgavsad inaxeba zemoT miTiTe-
buli kvaziinvariantebi.  

daskvna                                                                                       
amrigad moyvanil magaliTebSi aRmo-

Cnda, rom amierkavkasis teritoriaze “ne-
la cvalebadi“ nakadis SemTxvevaSi  masa-
Ta gadatana xdeba meridianuli mimar-
TulebiT, analogiurad globaluri pro-
cesebisa sadac modeli aRiwereba elison-

parmis veqtoriT. aRsaniSnavia, rom reli-
efis gavleniT izoxazebi gadainacvlebian 
da wagrZeldebian didi da mcire kav-
kasionis qedis  gaswvriv, rac fizikurad 
gamarTlebulia. regionalur da glo-
balur procesebs Soris aseTi Tanxvedra 
SemCneulia pirvelad. miuxedavad imisa. 
rom gaTvlebi Catarebulia mcire masa-
laze, mainc SeiZleba gakeTdes daskvna; 
amierkavkasis teritoriaze  “nela cvale-
badi” haeris nakadis gavrcelebis dros 
moyvanili kvaziinvariantebi inaxeba sakma-
risi sizustiT. bunebrivia maTi  gamoye-
neba mogvcems saSualebas ara marto da-
zustdes prognozis xarisxi, aramed Se-
sabamisad Sefasdes gamotvliTi sqemebis 
mdgradobis kriteriumebic. 
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uak 551.58 haeris nakadis saprognozoOsqemebis 
invariantuli sidideebis Sesaxeb reliefis 
gavlenis gaTvaliswinebiT./z. xvedeliZe, T. da-
viTaSvili, n.kutalaZe, n. megreliZe, 
i.samxaraZe./ hmi-s SromaTa krebuli – 2011 – 
t.116. gv. 5-8-qarT., rez. qarT., ingl., rus. 
    meteorologiuri elementebis ricxviTi 
prognozirebisas hidroTermodinamikis gan-
tolebebis gamoyenebis safuZvelze SemoTa-
vazebulia ramodenime invariantuli sidide 
dedamiwis reliefis gavlenis gaTvaliswine-
biT. Ees sidideebi iZlevian saSualebas ara-
marto dazustdes prognozis xarisxi, aramed 
gamoyenebul iqnas ,rogorc ricxviTi sqemebis 
mdgradobis kriteriumebi. Ddamtkicebulia e.w. 
,,nela cvladi” atmosferuli procesebisaTvis 
moyvanili invariantebis mudmivoba dasaSvebi 
sizustiT. es meqanizmi saSualebas mogvcems 
regionaluri procesebisaTvis movaxdinoT 
sxvadasxva faqtorebis gavlenis parame-
trizacia da klimatis wriuli meryeobis ana-
lizi Tanamedrove globaluri daTbobis fon-
ze.   
 
UDC 551.58 On Some Invariants of Forecasting Schemes 

Taking Into Consideration Orography. /Z. Khvedelidze, T. 

Davitashvili, N.Kutaladze, l.Megrelidze, I. Samkharadze/ 

Transactions of the Georgian Institute of Hydrometeorology 

of Georgia. – 2011, – V.116 – p.5-8 – Georg.: Summ. Georg., 

Eng., Russ. 

           While numerical prediction of meteorological fields 

with account of orography, on bases of full system of hy-

drothermodynamic equations some invariants of numerical 

scheme are proposed. These invariants give us possibility to 

precise quality of numerical scheme and as well to use the 

invariants as criteria of numerical schemes stability. For the 

“Slow Modified” atmospheric processes regularity (con-

stancy) of these invariants in the permissible precision is 

proved. Such kind mechanism gives us possibility to make 

parameterization of different influence factors for regional 

processes and to analyze climate circular changeability on the 

background of modern climate warming process. 

 

УДК 551.580 Некоторых Инвариантах Прогностиче-

ских Схем с Учѐтом Орографий. /З.Хведе-

лидзе,Т.Давиташвили,Н.Куталадзе,Л.Мегрелидзе,И.Сам-

харадзе./Сб.Трудов Института Гидрометеорологии Гру-

зии.–2011,Т.116,.с.5-8-Груз.,Рез.Англ., Рус. 

        В настоящей работе предложенно несколько инва-

риантов численных схем прогноза метеорологических 

элемеитов с учѐтом орографий на основе полных  урав-

нений гидротермодинамики. Эти инварианты дают воз-

можность не только уточнить качество прогноза, но 

также использовать как критерий устоичивость числен-

ных прогностических схем. Также показанно постоя-

нетво приведенных инварянтов с допустимой точностью,  

для так называемых «Медленно меняющихся» атмосфер-

ных процессов. Этот механизм позволяет параметризи-

ровать влияние различных факторов для региональных 

процессов и проводить анализ годового изменения кпи-

мата на фона глобального климатическово потепления. 
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beritaSvili b., kapanaZe n. CogovaZe i. 
hidrometeorologiis instituti 
uakU 551. 583. 
aRmosavleTis Zlieri qarebi kolxeTis 

dablobze, rogorc cimbiris anticik-

lonis amierkavkasiaze zemoqmedebis in-

dikatori 

cimbiris anticiklonis amierkavkasiaze 
zemoqmedebis erT-erTi mkafio gamoxatul-
ebaa Zlieri aRmosavleTis qarebis ganvi-
Tareba kolxeTis dablobze. Aamis umTav-
resi mizezi cirkulaciur faqtorTan er-
Tad, cnobili orografiuli pirobebia. 
kerZod ki is, rom dasavleTidan aRmosa-
vleTisken orientirebuli didi da mcire 
kavkasionis qedebs (saSualo simaRle 3500 
da 2000 m Sesabamisad) Soris moqceuli 
saqarTvelos dablobi nawili oradaa 
gayofili meridianuli mimarTulebis li-
xis qediT (simaRle 1000m), romelic erT-
maneTTan aerTebs aRniSnuli qedebis mTa-
Ta sistemebs. amitom, haeris masebis gada-
adgileba saqarTvelos teritoriaze dasa-
vleTidan aRmosavleTSi da aRmosavle-
Tidan dasavleTSi xdeba am haeris masebis 
mier lixis qedis gadalaxvis Sedegad. 
SeiZleba iTqvas, rom aRniSnuli orog-
rafiuli pirobebidan gamomdinare dasav-
leT da aRmosavleT saqarTvelos dab-
lobebi (kolxeTis dablobi, mtkvris xe-
oba) warmoadgens erTgvar derefans, ro-
mlis gavliTac atmosferos qveda fenebSi 
haeris masebi gadaadgildebian dasavle-
Tidan aRmosavleTisken da piriqiT, aRmo-
savleTidan dasavleTisken. amis naTeli 
dadasturebaa Tundac qaris mimarTulebis 
ganmeoradobebi quTaisSi (kolxeTis da-
blobi), mTa sabueTSi (lixis qedi) da go-
rSi (mtkvris xeoba). qaris mimarTulebis 
aRmosavleTis da dasavleTis mdgenelebi 
da maTi jamuri mniSvnelobebi am punq-
tebSi Sesabamisad Seadgens: 58 da 40% (ja-
muri 98%), 53 da 47% (jamuri 100%) da 48 
da 48% (jamuri 96%). 

kolxeTis dablobze aRmosavleTis mi-
marTulebis Zlieri qarebis ganviTareba 
uSualodaa dakavSirebuli regionSi e.w. 
aRmosavleTis tipis cirkulaciuri pro-
cesis ganviTarebasTan, romlis drosac 
amierkavkasiis teritoriaze miwispira hae-
ris fenaSi yalibdeba aRmosavleTis bari-
uli gradienti, mimarTuli kaspiis zRvis 
samxreT raionebidan Savi zRvisken. maga-
liTad, rodesac xorcieldeba cimbiris 
anticiklonis Txemis gavrceleba dasav-
leTis mimarTulebiT kaspiis zRvamde, ma-
Sin am raionSi adgili aqvs atmosferuli 

wnevis intensiur matebas, vidre es aRi-
niSneba amierkavkasiis Sida raionebSi da 
Savi zRvis akvatoriaze. Sedegad, ami-
erkavkasiaSi da pirvel yovlisa ki saqa-
rTvelos teritoriaze iwyeba haeris mase-
bis moZraoba aRmosavleTidan dasavleTi-
sken, kaspiis zRvis mxridan Savi zRvisken. 
yvelaze did siZlieres aRmosavleTis mi-
marTulebis qarebi aRweven kolxeTis dab-
lobze, haeris masebis maRlidan qvemoT 
daSvebiT da SemdgomSi maTi gaSliT ko-
lxeTis dablobze. aRniSnulidan gamomdi-
nareobs, rom aRmosavleTis qarebis siZ-
liere kolxeTis dablobze damokidebu-
lia cimbiris anticiklonis amierkavkas-
iaze zemoqmedebis siZliereze. rac ufro 
meti intensivobiT xdeba am anticiklonis 
Txemis saSualebiT civi haeris masebis ga-
vrceleba kaspiis zRvis samxreT raionSi, 
miT ufro met sidides aRwevs aRmosav-
leTis bariuli gradienti amierkavkasiaze 
da Sesabamisad fionuri xasiaTis aRmo-
savleTis qarebis siZlierec kolxeTis 
dablobze. amitom, bunebrivia, rom aRmo-
savleTis Zlieri qarebi kolxeTis dab-
lobze SeiZleba ganxilul iqnes, rogorc 
indikatori cimbiris anticiklonis zemoq-
medebisa amierkavkasiis teritoriaze. 

zemoTqmulidan gamomdinare, sruliad 
mizanSewonilia daisvas sakiTxi imis gar-
kvevis mizniT, Tu ra tendenciebiT xasia-
Tdeba aRmosavleTis Zlieri qarebi kol-
xeTis dablobze globaluri daTbobis 
bolo aTwleulis manZilze. amisaTvis 
Cvens mier ganxilul iqna quTaisis mete-
orologiuri sadguris monacemebi aRmo-
savleTis mimarTulebis Zlieri qarebis 
(V≥20 m/wm) Sesaxeb ukanaskneli 60 wlis 
ganmavlobaSi (1946-2005ww). gamokvlevisTv-
is aRebuli iyo wlis civi periodis oTxi 
Tve: dekemberi, ianvari, Tebervali da ma-
rti. vafiqsirebdiT yvela SemTxvevas, ro-
desac aRmosavleTis mimarTulebis qaris 
siCqare aRwevda an aWarbebda 20 m/wm-s, ag-
reTve qaris absolutur maqsimumebs im pe-
riodebSi, rodesac sruldeboda piroba 
V≥20 m/wm. aRniSnuli Tveebi SerCeuli iqna 
imasTan dakavSirebiT, rom cimbiris anti-
cikloni Tavis ganviTarebis maqsimums swo-
red wlis civ periodSi aRwevs, kerZod ki 
ianvris TveSi, rodesac mis centralur 
nawilSi mravalwliuri saSualo atmosfe-
ruli wnevis mniSvneloba yvelaze maRa-
lia da 1037,2 hpa-s utoldeba [1]. 

pirvel rigSi aRebuli drois mTeli 
monakveTi (1946-2005 ww) dayofili iqna 15-
wlian periodebad da am periodebisTvis 
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gamoiTvala aRmosavleTis mimarTulebis 
Zlieri qarebis maqsimumebis saSualoebi 
Tveebis mixedviT. miRebuli Sedegebi war-
modgenilia nax.1-ze grafikis saxiT. saer-
To, rac am grafikebidan Cans is aris, rom 
quTaisSi bolo 15- wlian periodSi yvela 
oTxive TveSi adgili aqvs aRmosavleTis 
qarebis maqsimumebis saSualo mniSvnelo-
bebis daklebas. amasTan, yvelaze dabali 
saSualo maqsimumi aRiniSneba ianvris 
TveSi (24,2 m/wm), yvelaze maRali ki mart-
Si (26,2 m/wm). mTlianobaSi, periodebis 
mixedviT sxvadasxva TveebSi garkveulad 
gansxvavebuli suraTia, magram ZiriTadad 
SeiZleba iTqvas, rom Tu ianvarsa da Te-
bervalSi drois Sua monakveTebSi adgili 
aqvs aRmosavleTis mimarTulebis qarebis 
saSualo maqsimumebis ramdenadme matebas, 
martsa da dekemberSi gamokveTilia am 
maxasiaTeblebis monotonuri kleba peri-
odebis mixedviT. gansakuTrebiT gvinda 
aRvniSnoT is garemoeba, rom bolo 15-
wlian periodSi winasTan SedarebiT aR-
mosavleTis qarebis saSualo maqsimumebis 
yvelaze mkveTri kleba dafiqsirebulia  

 
  
 
 
 

VsaS. 
m/wm 
 

dekemberi ianvari 

 

  

Tebervali marti 
  

nax..1. aRmosavleTis Zlieri qarebis 
(V≥20 m/wm)  maqsimumebis saSualoebi 15-
wliani periodebis mixedviT kolxeTis 
dablobze sxvadasxva TveebSi (quTaisi, 
1946-2005ww.) 

ianvrisa da Tebervlis TveebSi (sa-
Sualo -3.4 m/wm), xolo martsa da deke-
mberSi klebam mxolod -0.9 m/wm Seadgina. 
es SeiZleba axsnili iqnes bolo xanebSi 
amierkavkasiaze yvelaze civ TveebSi cim-
biris anticiklonis zemoqmedebis Sesus-
tebiT, ris gamoc kaspiisa da Sav zRvebs 
Soris miwispira fenaSi Semcirda aR-
mosavleTis bariuli gradienti, razedac, 
rogorc ukve iTqva, uSualodaa damoki-

debuli aRmosavleTis qarebis siZliere 
kolxeTis dablobze. 

aRniSnuli 15-wliani periodebis mixe-
dviT  gamoTvlili iqna agreTve aRmosav-
leTis mimarTulebis Zlieri qarebis saS-
ualo mniSvnelobebi yvela SemTxvevis ga-
TvaliswinebiT, roca V≥20 m/wm. miRebuli 
Sedegebi warmodgenilia nax.2-is grafike-
bze, saidanac Cans is ZiriTadi kanonzomi-
ereba, rac zemoT iyo aRniSnuli. kerZod, 
am SemTxvevaSic aRmoCnda, rom bolo pe-
riodSi yvela TveSi aseve Semcirda aRmo-
savleTis Zlieri qarebis saSualo mniSv-
nelobebi. aRniSnul mniSvnelobaTa yvela-
ze mkveTri kleba bolo periodSi wina pe-
riodTan SedarebiT aRiniSneba ianvarSi (-
3.1 m/wm), dekemberSi ki kleba sagrZnoblad 
mcirea da  mxolod -0.3 m/wm Seadgens. 

VsaS

. 
m/wm 

dekemberi ianvari 

 

  

Tebervali marti 
  

nax..2. aRmosavleTis Zlieri qarebis 
(V≥20 m/wm)  saSualoebi 15- wliani peri-
odebis mixedviT kolxeTis dablobze 
sxvadasxva TveebSi (quTaisi, 1946-2005ww.) 

 
garda zemoT moyvanili SemTxvevebisa, 

ganxiluli iqna agreTve kolxeTis dblo-
bze zamTris sezonSi aRmosavleTis maq-
simaluri qarebis saSualo maqsimumidan 
gadaxris Taviseburebani 5-wliani peri-
odebis mixedviT drois mTel monakveTze 
(1946-2005 ww). Sedegi mocemulia nax.3-is 
grafikze, saidanac Cans, rom aRniSnuli 
drois pirvel naxevarSi 5-wliani perio-
debis mixedviT adgili aqvs aRmosavleTis 
qarebis maqsimumebis saSualodan gadaxris 
rogorc dadebiT, aseve uaryofiT mni-
Svnelobebs, xolo 70-iani wlebidan mo-

yolebuli daikvirveba saSualodan mxolod 
uaryofiTi gadaxrebi, rac imaze mety-
velebs, rom aRniSnuli droidan dawye-
buli kolxeTis dablobze zamTris sezo-
nebSi aRmosavleTis mimarTulebis qarebis 
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siCqaris maqsimaluri mniSvnelobebi Sem-
cirebulia. 

rac Seexeba quTaisSi aRmosavleTis 
Zlieri qarebis SemTxvevaTa ganmeoradob-
as, Sesabamisi monacemebi moyvanilia cxri-
lSi 1, saidanac Cans, rom calkeul TveSi 
ganmeoradobis  

cvlileba wlebis mixedviT ar xasiaT-
deba raime kanonzomierebiT. 
V (m/wm) 

.) 

 

nax..3. aRmosavleTis Zlieri qarebis 
(V≥20 m/wm)  maqsimumebis gadaxra saSualo 
maqsimumidan 5- wliani periodebis mixe-
dviT kolxeTis dablobze zamTris se-
zonSi (quTaisi 1946-2005ww 

 

amrigad, kolxeTis dablobze aRmosav-
leTis mimarTulebis Zlieri qarebis (V≥20 
m/wm) droSi (1946-2005 ww) dinamikis anali-
zis Sedegad SeiZleba davaskvnaT: 

 

cxrili 1. dReTa raodenoba aRmosa-
vleTis Zlieri qariT (V≥20 m/wm). quTaisi, 
1946-2005 ww.  

periodebi 
dekem-
beri 

ian-
vari 

Teber-
vali 

marti 

1946-1960 57 82 75 75 
1961-1975 55 67 101 88 
1976-1990 61 59 53 68 
1991-2005 76 43 37 51 

 

bolo 15 wlian periodSi adgili aqvs 
aRmosavleTis Zlieri qarebis maqsimumebis 
saSualoebis klebas oTxive Tvis mixed-
viT (dekemberi, ianvari, Tebervali, marti). 
maqsimumebis saSualoebis yvelaze dabali 
mniSvneloba aRniSnul periodSi dafiqsi-
rebulia  ianvris TveSi (24,2 m/wm); 

aRmosavleTis qarebis maqsimumebis sa-
Sualoebis yvelaze mkveTri kleba bolo 
15-wlian periodSi winasTan SedaarebiT 
daikvirveba ianvrisa da Tebervlis Tveeb-
Si (saSualo -3,4 m/wm); 

ukanasknel periodSi winasTan Sedare-
biT aseve aRiniSneba aRmosavleTis Zlie-
ri qarebis saSualo mniSvnelobebis Semc-
irebac. aq yvelaze meti kleba dafi-
qsirebulia ianvarSi (-3,1 m/wm); 

5-wliani periodebis mixedviT aRmosav-
leTis Zlieri qarebis maqsimumebis saS-
ualo maqsimumidan gadaxra zamTris se-

zonSi ganxiluli periodis pirvel na-
xevarSi xasiaTdeba rogorc dadebiTi, as-
eve uaryofiTi mniSvnelobebiT, xolo 
1970-iani wlebidan moyolebuli mxolod 
uaryofiTi mniSvnelobebiT, rac xazs us-
vams am droidan aRmosavleTis Zlieri qa-
rebis Semcirebas kolxeTis dablobze; 

Bbolo dros aRmosavleTis mimarTul-
ebis Zlieri qarebis Sesusteba wlis civ 
periodSi kolxeTis dablobze SeiZleba 
axsnili iqnes globaluri daTbobis Se-
degad ukanasknel aTwleulebSi ami-
erkavkasiaze cimbiris anticiklonis ze-
moqmedebis SesustebiT. aseTi daskvna Ta-
nxvedraSia adre Catarebul kvlevebSi mi-
Rebul SedegebTan [2]; 

Zlieri qariT dReTa ganmeoradoba gan-
xilul periodSi ganicdida variacias 40-
100 SemTxvevis farglebSi 15-wliani peri-
odebis mixedviT TiToeul TveSi, Tumca 
mTlianad gavlili 60 wlis manZilze ra-
ime kanonzomiereba am variaciaSi ar aRi-
niSneba.  
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uakU 551. 583. aRmosavleTis Zlieri qarebi 
kolxeTis dablobze, rogorc cimbiris an-
ticiklonis amierkavkasiaze zemoqmedebis in-
dikatori /beritaSvili b., kapanaZe n., CogovaZe 
i./ hmi-s SromaTa krebuli  -2011.-t.116.-gv.9-12-
rus. rez. qarT. ingl. rus. 
gaanalizebulia q.quTaisSi dekemberi-martis 
TveebSi Zlieri qarebis (V≥20 m/wm) saSualo da 
maqsimaluri siCqareebisa da ganmeoradobis 
SemTxvevebi 1946-2005 ww periodSi. Ddadgenilia 
bolo 15-wlian periodSi siCqaris maqsimumebis 
saSualoebis klebis tendencia, agreTve Zlie-
ri qarebis saSualo mniSvnelobebis Semcireba. 
aRniSnuli tendencia mkafiod vlindeba 1970-
iani wlebis Semdeg. Zlieri qariT dReTa gan-
meoradobaSi kanonzomiereba ar daikvirveba. 
 
UDC 551. 583. High easterly winds at the Kolkhida Low-

land as an indicator of the impact of  Siberian High on 

the South Caucasus./B.Beritashvili, N.Kapanadze, I.Cho-

govadze/  Transactions of the Georgian Institute of  Hydro-

meteorology.-2011.-v.116.p.9-12-Georg; Summ. Georg;  

Eng; Russ. 

Cases of strong winds (V≥20 m/s) at Kutaisi in December-

March during the period of 1946-2005 are analyzed. Mean 

and maximum wind speeds are examined along with the re-

currence of windy days. A tendency towards the decrease of 
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averaged maxima of wind velocity for the last 15 years is re-

vealed, as well as the decline in the mean velocity of high 

winds. This tendency is being manifested since the beginning 

of 1970-es. Any features in the variability of windy days are 

not established. 

 

УДК 551 583 Сильные восточные ветры над Колхид-

ской низменностью как индикатор воздействия Си-

бирского антициклона на Закавказье /Бериташвили Б. 

Ш., Капанадзе Н.И., Чоговадзе И.В./ Сб.Трудов Инсти-

тута Гидрометеорологии Грузии. –2011.т.116.- с.9-12-

Рус. Рез. Груз., Англ., Рус. 

Проанализированы случаи сильных (V≥20 м/с) восточ-

ных ветров в Кутаиси в декабре –марте за период 1946-

2005 гг. Рассмотрены средние и максимальные скорости 

ветра  и повторяемость дней с этими ветрами. Установ-

лена тенденция уменьшения средних максимумов скоро-

сти ветра  за последний 15-летний период, а также ослаб-

ление средних скоростей сильных ветров. Указанная 

тенденция проявляется начиная с 1970-х годов. В повто-

ряемости дней с сильными ветрами закономерности не 

установлено. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G.Geladze,  N.Begalishvili,  T. Davitashvili 

Hydrometeorologycal Institute of Georgian  

UDC 551.51+551.521+551.57 
THE  NUMERICAL MODEL OF CLOUDS BY  TAK-

ING INTO ACCOUNT OF ADDITIONAL MOMENTS 

OF SOLAR RADIATION 

Clouds physics as an indipendent domain was 

formed in a second part of the last centure.It was 

caused by a rich multiformity of itself object (ther-

mohydrodynamics, water vapour phase transformation, 

microphysics, electrical and magnetic fields, an artifi-

cial influense, an aerosolspreading, ecological prob-

lems, aviation meteorology, plane electrisa-

tion,atmospherical precipitations, an influence on bio-

logical objects and so on). If we discuss in planetar 

scale, clouds and fogs are responsible for water and ra-

diation balance on earth. Let's remark that today,in an 

artificial satellite epoch clouds and fogs are called as 

cosmic objects and precipitations  (rain, snow, hail) - 

as hydrometeors. One of important trends of cloud 

physics is an influence of a solar radiation on a devel-

opment of already existing clouds and fogs (later on all 

told about clouds can logically attribute to fogs). When 

solar rays fall on clouds, we have whole string of inter-

est phenomenons [1,2]: 

a) cloud and cloudless environments of an atmosphere 

are optical different properties having bodies, particu-

larly, a water and an ice being in clouds absorb a solar 

spectr long-wave part on one order more than a water 

vapour being in cloudless conditions; b) clouds water 

drops also absorb "deep" an ultra-violet part of a spectr 

( 8-12 micron ) which a cloudless atmosphere passes 

without an obstacle; c) a water and an ice absorb spectr 

is continuous  and one of a water vapour is linear; d) 

there is a long-wave radiation scatter on a cloud water 

and an ice in that time when it is absence in a cloudless 

atmosphere; e) there is a short-wave spectr absorbtion 

on a clouds water is on several orders more than in a 

cloudless environment; 

f) the indicatrix of a light diffusion on water drops has 

a brightly expressed strethed form. 

Taking into account of these all factors signifi-

cantly complicates the problem of radiation transition 

in a cloudy atmosphere.In particularly, there is a tem-

perature variation ( inversion ) on cloud and fog boun-

daries, especially, on upper and lower ones. It can be 

both negative and positive. 

At the given stage of our study we don't research a 

mechanism of this inverse formation - we are only in-

teresting in an existence this fact taking into account of 

which in certain approach will perfect , enrich our me-

soboundary layer of an atmosphere ( MBLA ) nu-

merical mode# 

The inversion layer stretches about 100 meters 

thickness inside and outside of cloud borders. We must 

remark that it is more importance when we hawe nega-

tive temperature variation, that is the case of cooling 

inversion process. As follows from aerometeorological 
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experiments cooling is highly significantly, from 0  

about to 15 grade C. 

It is remarkably that as a plane fly is not secure in-

to clouds, because experimental researches of this do-

main significantly is backward from theoretical ones. 

Naturally, this circumstance some more stipulates an 

importance of mathematical simulation in considerab-

leproblem. 

The above-mentioned temperature inversion, in 

particularly, cooling process, causes an intensification 

of MBLA thermohydrodynamics, an condensation of 

water vapour, fast increasing of water mixture ratio( 

sometimes about in 8 times ), creats favourable condi-

tions for forming of a squall phenomenon and abruptly 

changes a form of clouds upper part because of a supe-

radiabatic temperature gradient. Thus this factor, that is 

cooling, favours a self-preservation and self-develop-

ment of clouds. Therefore, in case clouds cooling is 

more essential, than warming - at warming we haven't 

got above-mentioned anomal phenomenons. 

We work at a problem of a numerical simulation 

of MBLA and developedclouds in it long ago. In our 

models clouds mainly forms because of nonhomogene-

ous warming of a MBLA underlying surface (heat 

'islands', breeze and mountain-valley circulations) [3-5]. 

Naturally, we can present for consideration the 

above-mentioned (the temperature inversion)factor as a 

volume thermal source. It has mainly ephemeral char-

acter incontrast with an underlying temperature - it 

sometimes appears, sometimes disappears at all, ab-

ruptly changes in a time and a space. At simulating it 

will be taken from an experimental data. 

We must ramark that this temperature inversion 

has a special meaning in case of fogs: it turns out there 

is warming process at upper boundary of fogs and 

cooling process at a lower boundary of one because of 

different optical properties. As fogs are often forming 

at an ordinary temperature inversion, therefore the 

above-mentioned warming processwill promote an in-

tensification of an atmosphere inversion. In these cases 

it is rise different kinds of smogs. Therefore the con-

sidered problem has also ecologically importance 

meaning. 

Let's remark once again, in case of clouds we have 

both cooling and warming but more actual is cooling-

process. 

We must also add that the considered problem is 

similar to classic thermohydrodynamic ones about 

warming or boiling from not lower but middle or upper 

parts of a liquid [6]. There are some interest analitical 

solutions in these works, which we can use as tests for 

our numerical models. 

We must also notice, that the given problem is 

very interesting from the point of view of a turbulent 

regime, which as a rule smoths a considered by us in-

version layer. The study this question is possible by our 

MBLA numerical models. Most likely the research of 

this problem is more interesting in case of convective 

clouds. 

Except this radiation factor (cooling and warming 

at clouds and fogs borders) in a frame of our MBLA 

numerical model it is possible to considerof second 

very important radiation moment. As a matter of fact it 

is taking into account of shades by clouds formed in 

MBLA: as we remarked,in our model stratus clouds 

develop because of nonhomogeneously of a MBLAun-

derlying  surfase. Naturally, the formed cloud is an ob-

stacle for sun radiation, consequently a temperature of 

a heat 'island', or dry land (at a breeze circulation) falls 

down, what causes a decrease of anair convection in-

tensity and, of course, a cloudy diminishes or at all dis-

appears. This causes a sun radiation increase, afterward 

making of anair additional convection and consequent-

ly a cloud forming process. Therefore, it takes place 

very interesting periodical process, that is an existen-

ceof a direct- and back-coupling between of radiation 

and cloudform processes.Naturally, taking into account 

this radiation moment enriches our MBLA numerical 

mode# 

We can consider this periodical process as auto-

oscillation system. Similar systems are existencing in 

different spheres of science and technique, f. e., the 

classical biological problem of 'Prey-victim', system of 

forest fire-rain and so on. 

Certainly, it is possible to unite these both above-

mentionedradiation factors in frame of our MBLA nu-

merical mode# 

Now let's consider immediately  initial equations  

described two-dimensional nonstationary problem 

about MBLA over thermalnonhomogeneous underly-

ing surface taking into account cloud- and fogforma-

tion processes [3-5]: 
du

dt x
u   

 


 ,

 

 




z
 ,

 









u

x

w

z
  0 ,

  d

dt
Sw

L

c p


     ,

                   (1) 

dq

dt
w qq       ,  

dv

dt
v    ,  

d

d t t
u

x
w

z
  












,
     

   








2

2

2

2x z

  , 

where u, w are horisontal and vertical components 

of an air velocity, respectively,  , ,  q - deviations of 

a pressure analog, a potential temperature and a water-

vapor mixing ratio from their undisturbed fields, re-

spectively, v - a liquid-water mixing ratio, , S - pa-

rameters of an atmospheric flotation and a stratifica-

tion, respectively,  q
 - a vertical gradient of an undis-

turbed water-vapor mixing ratio,  - a rate of a water-

vapor condensation, L -a latent heat of condensation, 

c p
- a specific heat of a dry air at a constant pressure,  
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,      -horisontal and vertical coefficients of turbu-

lence, respectively. Boundary and initial conditions 

may be written as 
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where X, Z are horizonthal and vertical boundaries 

of MBLA,  F1(x,t) - the temperature of an underlying 

surface taking into account of a cloud shade,  t0 - the 

moment of time, when an inversion temperature forms 

at borders of clouds or fogs,  F2(x,z,t) - the temperature 

of an inversion layer. F1(x,t), F2(x,z,t) and t0 are the 

given function from meteorological experiments . 

Let's notice once again that the main point of our 

work consists in functions F1 and F2. The model (1), 

(2) is integrated numerically [3-5]. 

The following input physical constants and param-

eters, which had been the same values for all numerical 

experiments, are used:  =0.033  m
2  

/(sec.grad),  

S=0.004  grad/m,  L=600 cal/g, cp=0.24cal/(g.grad),    

=10
4
 m

2
/sec,  =10 m

2
/sec,  relative   humidity  f=0.95,  

X=80 km,  Z=2 km. 

At present we are at a stage of a numerical realisa-

tion of the problem. During simulation of an inversion 

layer at a cloud upper border we must consider a very 

strongly stable stratificired atmosphere in order to a 

cloud was not press to upper boundary of MBLA. In 

this time  it is difficulty giving an inversion layer. Of 

course in case of fogsthis problem doesn't disturb us. 

Let's also remark we must give an inversion tempera-

ture layer in a numerical scheme very slowly both in 

time and in space in order to an unstability will not 

arise in a numerical account. 

At given stage it were conducted the first, rough 

numerical experiments, which suggest that at taking in-

to account of cooling inversion near upper border of 

cloud, one changes its form, a water mixture ratio in-

creases about on 0.1-0.2 g/kg, but we have not got 

squall phenomenon - most likely it's possible in case of 

convective clouds.   

In respect of taking into account of a cloud shade a 

water mixture ratio decreases about on 0.2-0.3 g/kg be-

cause of a radiation relaxation. Autooscillation system 

isn't given yet.  

 in conclusion let's remark the numerical model sa-

tisfactorily grasps main features of the considered 

process. In following works this problem will be re-

searched by further numerical experiments. 
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uak 551.51+551.521+551.57 Rrublis ricxviTi mod-
elimzis radiaciis damatebiTi momentebis gaT-
valiswinebiT./g.gelaZe, n.begaliSvili, T.da-
viTaSvili/hmi-s SromaTa krebuli-2011.-t.116.-
gv.12-14-rus.rez.qarT,.ingl.rus. 
   damuSavebulia atmosferos mezosasazRvro 
fenis notio procesebis ricxviTi modeli. 
gaTvaliswinebulia Rrublebisa da nislis 
sazRvrebTan arsebuli “gamociebis” gavlena 
Termohidrodinamikis, sinotivisa da wylia-
nobis velebze. modeli iTvaliswinebs Rru-
blebis “Crdilebis” gavlenas sakvlev procesze. 
ganixileba pirdapiri da ukukavSiri Rrublis 
ganviTarebasa da am “Crdilebs” Soris, Rrub-
lis formebis avtomerxevi procesebis SesaZ-
lo arseboba. 
 

UDC 551.51+551.521+551.57 The numerical model of 

clouds by taking into account of additional moments of 

solar radiation./G.Geladze, N.Begalishvili, T.Davitashvili / 

Transactions of the Georgian Institute of  Hydrometeorol-

ogy.-2011.-v.116. p.12-14-Georg; Summ.Georg; Eng; Russ. 

The numerical model of  humidity processes of a mesoscale 

boundary layer of the atmosphere is treated.It takes into ac-

count an influence of a cooling action near boundaries of 

clouds and fogs on thermodynamic, water-vapour and liquid-

water mixing ratios fields. The model takes into account an 

influence of clouds „shades‟ on a a consider process. It is dis-

cussed direct- and back-coupling between of arised „shades‟ 

and cloudforming; a possibility of an existence of cloudform-

ing avtooscillation processes.  

 

УДК 551.51+551.521+551.57 Численная модель обла-

ков с учѐтом добавочных моментов солнечной радиа-

ции./Г.Геладзе,Н.А.Бегалишвили,Т.Давиташвили/Сб. 

Трудов Института Гидрометеорологии Грузии.–2011. 

т.116.-с.12-14-Рус.Рез.Груз., Англ., Рус.  

Разработана численная модель влажностных проце-

ссов мезопограничного слоя атмосферы. Учитывается 

влияние выхолаживания вблизи границ облаков и тума-

нов на поля термогидродинамики, влажности и водности. 

Модель учитывает влияние облачных «теней» на рас-

сматриваемый процесс. Обсуждаются прямая и обратная 

связи между облакообразованием и возникающими «те-

нями»; возможность существования автоколебательных 

процессов облакообразования. 
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                УДК 551.59 
ПЛОТНЫЕ ТУМАНЫ НА ТЕРРИТОРИИ  

ГРУЗИИ 

Под туманом понимают ухудшение горизон-

тальной видимости до 1000 м и менее в результате 

скопления продуктов конденсации или сублимации 

водяного пара в приземном слое воздуха. По ин-

тенсивности различают очень сильные(плотные), 

когда дальность видимости менее 50м, сильные 

(дальность видимости 50-100м), умеренные(200-

500м) и слабые(500-1000м) туманы. Ухудшая ви-

димость, туман препятствует движению транс-

порта, в особенности в горных районах, создавая 

аварийные ситуации и увеличивая число аварий, 

что часто приводит к гибели людей. Кроме того 

туман отрицательно действует на организм чело-

века, отнимая значительное количество тепла и на-

рушая, тем самым, терморегуляцию тела человека, 

что способствует возникновению ряда простудных 

заболеваний, в том числе гипотермии. 

На территории Грузии туман частое явление. По 

генезису он может быть радиационным, адвектив-

ным, адвективно-радиационным, фронтальным и 

орографическим. К настоящему времени подробно 

исследовано географическое распределение числа 

дней и суммарной продолжительности туманов на 

территории Грузии [1,2], а также вероятность обра-

зования тумана в конкретном пункте и на площади, 

эмпирические функции распределения числа дней с 

туманом и их основные ареалы на территории Вос-

точной Грузии [3]. 

В настоящей статье представлены результаты 

статистического анализа наблюдений над особо 

опасными (плотными) туманами, когда дальность 

видимости не превышает 50 метров, и при котором 

возможно крушение любого вида транспорта. В ка-

честве исходных данных использованы материалы 

наблюдений Гидрометслужбы Грузии на 50 метео-

рологических станциях за период 1961-2005 годы. 

В таблице 1 представлены сведения о повторяе-

мости и наибольшей продолжительности плотных 

туманов в различных регионах Грузии. 

Как повторяемость, также продолжительность 

плотных туманов максимальна  в горных районах. 

Число дней с такими туманами на значительной 

территории горных районов превышает 100, а в от-

дельных случаях достигает 200 и длится целые су-

тки, или несколько суток. 

Таблица 1. Повторяемость(число случаев за год) и 

наибольшая продолжительность(час) плотных ту-

манов 

Район Станция 
Высот

а, м 

П
о

в
то

р
я
е

м
о

ст
ь
 

Про-

дол-

жител-

ьно-

сть(час) 

Черноморско

е побережье 

Батуми 

Поти 

5 

3 

6 

23 

16 

15 

Колхидская 

низменность 

Кутаиси 

Сенаки 

114 

40 

6 

4 

13 

12 

Внутренняя 

Картли 

Гори 

Цхинвали 

588 

862 

9 

4 

24 

21 

Нижняя 

Картли 

Тбилиси 

Болниси 

403 

534 

6 

18 

24 

24 

Кахетия 
Телави 

Сагареджо 

568 

802 

23 

51 

24 

24 

Южно-

грузинское 

нагорье 

Ахалкалаки 

Цхрацкаро 

1717 

2466 

7 

200 

10 

24 

Большой 

Кавказ 

Мамисонский 

перевал 

Стефанцминда 

2859 

1744 

130 

12 

24 

23 

На черноморском побережье Грузии повторяе-

мость плотных туманов составляет 5-25 дней, на 

Колхидской низменности уменьшается до 5-10, во 

Внутренней и Нижней Картли составляет 5-20 су-

ток, а в Кахетии возрастает до 40-60 дней. 

С точки зрения ожидаемого риска можно выде-

лить кратковременные (до 3 час), средней продол-

жительности (4-7 час), продолжительные (7-10)  и 

очень продолжительные (более 10 час) туманы. На 

рис.1 представлена карта распределения продолжи-

тельности плотных туманов на территории Грузии.  

 
Рис.1. Продолжительность плотных туманов. (час). 

Как следует из рис.1 значительная часть терри-

тории Грузии находится под большим риском, где 

плотные теманы держатся более 10 час 

 Продолжительность плотных туманов за раз-

личные годы колеблется в значительных пределах, 

однако наиболее вероятными являются туманы не-

большой продолжительности 

На рис. 2 представлены эмпирические распреде-

ления повторяемости плотных туманов на стан-

циях, расположенных в различных физико-геогра-

фических условиях и их соответствующие теорети-

ческие апроксимации. 
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Эмпирическое распределение повторяемости 

плотных туманов наилучшим образом апроксими-

руется логарифмической функцией вида: 

y= aln(x )+b ,                                                     (1) 

где y- повторяемость, x –продолжительность тума-

на, a и b -статистические параметры распределения. 
y = -1,0732Ln(x) + 2,3159

R2 = 0,7669
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y = -0,6495Ln(x) + 2,2159

R2 = 0,9276
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y = -1,9752Ln(x) + 5,1939

R2 = 0,8915
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y = -1,4298Ln(x) + 4,2283

R2 = 0,9307
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Рис. 2. Повторяемость(число случаев в году)  раз-

личной продолжительности туманов: точки-эмпи-

рические данные, кривая-логарифмическая функ-

ция, R-коэффициент корреляции 
 

В таблице 2 представлены параметры a и b для 

некоторых станций Грузии. 

По формуле (1) и данным таблицы 2 можно тео-

ретически оценить вероятность любой, заданной  

заранее продолжительности плотного тумана. 

По нашим ранним исследованиям [3], площадь 

распространения тумана может составить от не-

скольких единиц до нескольких тысяч квадратных 

километров. Повторяемость ареалов плотных тума-

нов также колеблется в таких пределах. На рис.3 

представлена эмпирическая функция распределе-

ния ареала плотных туманов, и ее соответствующая 

апроксимирующая функция, позволяющая оценить 

ареал плотных туманов любой вероятности. 
 

Таблица 2. Параметры a и b для для формулы (1) 
Станция a b Станция a b 

Ахмета -0,74 2,32 
Дедоплис 

Цкаро 
-2,10 7,55 

Батуми -0,40 1,12 Душети -1,47 4,10 

Бахмаро -2,78 9,24 Гардабани -0,78 2,40 

Боржоми -0,90 2,49 Гори -0,55 1,63 

Цхинвали -0,27 0,76 Гурджаани -0,72 2,40 

Кутаиси -0,83 1,92 Ланчхути -2,88 6,34 

Кварели -0,77 2,54 Сагареджо -1,83 6,29 

Лагодехи -0,75 2,32    

Ареал плотных туманов охватывает площадь от 

нескольких сотен до нескольких тысясяч квадрат-

ных километров (рис.3). Распространение туманов 

на значительных территориях обусловлено атмо-

сферными процессами, которые формируются в За-

кавказье и характерны в целом для Грузии, а 

уменьшение их ареала до  тысячи кв. км и менее  

обьясняется влиянием на эти процессы местных 

орографических условий. Распределение повторяе-

мости площади распространения плотных туманов  

хорошо описывается экспоненциальной функцией 

вида: 

у=85,46 exp(-0,5863х) ,                                             (2) 

где х- площадь распространения тумана в квад-

ратных килиметрах. Корреляционное отношение 

зависимости х от у довольно высокое(0,93). Таким 

образом по формуле (2) можно оценить теоретиче-

скую вероятность площади распространения тума-

нов. Из формулы (2) вытекает, что плотные туманы 

могут распространяться  одновременно на значи-

тельной территории, иметь глобальный характер  и 

охватывать территорию площадью несколько тысяч 

квадратных километров. В то же время наиболее 

вероятны локальные туманы, ареал которых огра-

ничивается площадью даже в несколько десяток 

квадратных километров. Они в основном обуслов-

лены влиянием формы рельефа.  
 

y = 85,46e-0,5863x

R2 = 0,9263
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Рис.3. Повторяемость (%) распространения 

плотных туманов на различной площади (кв.км): 

гистограмма-эмпирические данные, кривая-апрок-

симирующая экспоненциальная  функция 
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шаури М.Н./Сб. Трудов Института Гидрометеорологии 
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l. qarTveliSvili, r.mesxia, m.tatiSvili, 
i.mkurnaliZe 

hidrometeorologiis instituti 
uak. 551.510 
saqarTvelos teritoriaze Zlieri se-

tyvis mosvlis ganmeoradobis Tavise-

bureba 

    saqarTvelo msoflioSi erTerT set-
yvasaSiS regionad iTvleba, amitomac aq 
am movlenis Seswavlas mravali wlebis 
ganmavlobaSi uamravi samecniero kvleva-
Zieba mieZRvna [1-9]. saqarTveloSi setyvian-
obis, rogorc klimatis erTerTi Sema-
dgeneli nawilis, kvlevis impulsad gaxda 
Tanamedrove klimatis cvlilebebis far-
TomasStabiani Seswavla. weliwadSi saSu-
alod saqarTveloSi 3-4 setyvis procesi 
viTardeba [6,7].  
  Zlieri setyva, rogorc wesi, warmoiqm-
neba superujredebian RrublebSi, radgan-
ac maTSi arsebul mZlavr aRmaval denebs 
SeuZliaT didi xnis ganmavlobaSi haerSi 
gaaCeron setyvis zrdadi marcvali [10]. 
  aRsaniSnavia, rom saqarTvelos terito-
riaze arseboben punqtebi da mikroraio-
nebi, sadac setyvis procesebi gansakuTre-
biT xSirad viTardeba [1,3]. am punqtebs se-
tyvis kerebs uwodeben. esenia: bakuriani, 
abasTumani, gudauri da civgombori, ro-
melic moicavs setyvis kerebis mTel rigs 
– civi, gombori da saTibe. setyvis pro-
cesebi vrceldeba gomboris qedis gaswv-
riv da Semdeg gadadian alaznis da ioris 
xeobebze.   
   setyvianobis erTerT maxasiaTebels wa-
rmoadgens setyvis marcvlis zoma (diame-
tri). rogorc cnobilia, setyviT miyene-
buli zaralis masStabi ZiriTadSi damo-
kidebulia am parametrze. sasoflo-same-
urneo kulturebs yvelaze mniSvnelovnad 
azianebs wvrili (5mm.) intensiuri setyva. 
gansakuTrebiT saSiSia setyva diametriT 
10-15 mm. xolo setyva, romlis diametric 
aRwevs 30 da met mm-s mTlianad anadgu-
rebs naTesebs, azianebs saxlis saxura-
vebs, klavs pirutyvs da Sinaur frinvels 
[6,7,8].  
   mocemul naSromSi statistikurad dam-
uSavda saqarTvelos teritoriaze 1966-
1990 ww periodSi 30 meteosadgurze gazo-
mili setyvis marcvlis saSiSi zomebis 
D>5 mm monacemebi. miRebuli Sedegebi wa-
rmodgenilia Semdeg cxrilSi: 
   monacemebi ganawilebulia klimaturi 
zonebis mixedviT [11]. cxrilidan Cans, 
rom Zlieri setyva ZiriTadad 1972-1981 ww-
ia dafiqsirebuli. SemTxvevaTa ricxvi Ti-

Tqmis 150-ia. yvelaze meti Zlieri setyvis 
SemTxveva daikvirveboda V, VI da XIV 
klimatur zonebSi, anu aRmosavleT saqa-
rTvelos regionebSi, (zemo da qvemo qar-
Tlis vake-dablobebi, kaxeTi da Triale-
Tis da mesxeTis qedebis samxreT fer-
dobebi (72%)) rac TvalnaTliv Cans Se-
sabamis histogramazec. 
cxrili 1. setyvis saSiSi zomebis gana-
wileba klimaturi zonebis mixedviT 1966-
1991 ww-is monacemebiT (mricxvelSi – Sem-
TxvevaTa ricxvi, mniSvnelSi – procentu-

li mniSvneloba, N – SemTxvevaTa ricxvi) 

dakvirvebis 
periodi 

(ww) 

setyvis marcvlis diametri 
(mm) 

5-10 10-20 20-30 >30 N 
II.SavizRvispireTis CrdiloeTi nawili 

1979 - 2/100 - - 2 
III.dasavleT saqarTvelos Sida dablobi 

nawili mTiswineTebiT 
1977-1982 - 6/67 3/33 - 9 

IV. imereTis masivi lixis qedis dasavle-
Ti ferdobebiT 

1974-1987 - 5/70 1/15 1/15 7 
V. zemo da qvemo qarTlis vake-dablobebi 

mTiswineTebiT 
1972-1989 8/26 15/49 5/6 3/9 31 

VI. alaznis veli mTiswineTebiT 
1972-1988 5/21 12/50 7/29 - 24 
VII. ioris zegani mosazRvre stepebiT 
1972-1988 - 5/100 - - 5 
IX. dasavleT kavkasionis Sida nawili 
1972-1987 - 6/100 - - 6 
XII. kavkasionis Crdilo ferdobebi 
1977 - 1/100 - - 1 

XIII. samxreT saqarTvelos dasavleTi na-
wili 

1966-1990 - 3/75 - 1/25 4 
XIV. mesxeTis da TrialeTis qedebis sam-

xreTi ferdobebi 
1966-1991 5/10 31/61 15/29 - 51 

XV. samxreT saqarTvelos mTianeTis sam-
xreTi nawili 

1973-1989 - 5/71 2/29 - 7 
saSualo 18/12 91/62 33/22 5/4 147 

 

aRniSnul klimatur zonebSi dafiqsi-
rebulia yvela gradaciis setyva  (5-35 mm). 
aRsaniSnavia, rom dakvirvebis es periodi 
– 1972-1981 ww, emTxveva im periods, rode-
sac am regionSi tardeboda setyvis sawi-
naaRmdego samuSaoebi. cxrilidan da gra-
fikidan gamomdinareobs aseve, rom yve-
laze xSiria setyva, romlis zomebia 10-20 
mm-is farglebSia _ 62%. setyva, romlis 
zomac 20-dan 30 mm-mdea SemTxvevaTa 20%-s 
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Seadgens. SedarebiT iSviaTia setyva, 
romlis diametria 5-10 mm. – 12% da ≥30 mm. 
– 4%. amrigad zemoqmedebis Sedegad ze-
moqmedebis Sedegad warmoiqmneba setyvis 
saSiSi diametric mTeli speqtri 5-35mm. 
diametric. es faqti analitikurad da 
calkeuli eqsperimentebiT navaraudevi 
rogorc Cans statistikuradac dastureba 

aRsaniSnavia, rom saSiSi zomebis se-
tyva dafiqsirebulia saqarTvelos TiTq-
mis mTel teritoriaze. gamonaklis wa-
rmoadgens SavizRvispireTis samxreTi na-
wili da kavkasionis maRalmTianeTi.  

    

 
   A 
     amrigad, naSromSi miRebuli Sedegebi 
gasaTvaliswinebelia setyviani procesebis 
sxvadasxva modelebis Seqmnisas da aseve 
setyvis sawinaamRdego samuSaoebis ganax-
lebisas. 
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setyvis mosvlis ganmeoradobis Tavisebu-
reba/l. qarTveliSvili, r.mesxia, m.tatiSvili, 
i.mkurnaliZe./ hmi-s SromaTa krebuli – 2011– 
t.116. gv.17-18-rus., rez. qarT., ingl., rus. 
    warmodgenil naSromSi gamokvleulia sa-
qarTvelos teritoriaze 1966-1991 ww-Si mosuli 
Zlieri setyvis zomebis (D>5 mm) sivrcul-
droiTi ganawileba, rac warmodgenilia Sesa-
bamis cxrilSi da grafikze. monacemebi daj-
gufebulia klimaturi zonebis mixedviT. miRe-
buli Sedegi gasaTvaliswinebelia setyvis sa-
winaaRmdego samuSaoebis ganaxlebisas 
 
UDC UDC 551.510 Peculiarity of strong hail repeatability 

over Georgian territory/L.Kartvelishvili, R.Meskhia, 

M.Tatishvili, I.Mkurnalidze/Transactions of the Georgian In-

stitute of Hydrometeorology of Georgia. – 2011, – V.116 – 

p.17-18 – Russ.: Summ. Georg., Eng., Russ. 

      The special-temporal hail distribution of dangerous diam-

eter (>5mm) for 1966-91 year period over Georgian territory 

has been investigated in the presented article. The outcomes 

are shown by relevant tables and charts. The data are clus-

tered according climatic zones. The conclusions are advisable 

to consider in case of hail defense activity recommencement  

 

УДК 551.510 Особенность повторяемости сильного 

градобития на территории Грузии /Л. Г. Картвелиш-

вили, Р.Ш. Месхия, М.Р. Татишвили, И.П. Мкурналидзе/ 

Сб. Трудов Института Гидрометеорологии Грузии.–

2011,-Т.116,с.17-18-Рус.,Рез.Англ., Рус. 

     В работе исследовано пространственно-временное 

распределение града опасного диаметра (>5 мм) за пе-

риод 1966-1991 гг. на территории Грузии. Результаты 

представлены в соответствующих таблице и графике. 

Распределение дано для разных климатических зон. По-

лученные выводы желательно учесть в случае возобнов-

ление противоградовых работ. 
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r. samukaSvili 
hidrometeorologiis instituti 

uak 551 
tyis masivebSi mzis radiaciis 

transformaciis Taviseburebebi  

tyis fiticenozebSi radiaciuli reJi-
mis formireba damokidebulia mis zedapi-
rze dacemuli mzis radiaciis intensivo-
baze, masivis horizontalur da vertika-
lur struqturaze (iarusianoba, simWid-
rove, gvirgvinis mijriloba arqireqtoni-
ka, fitoelementebis orientacia da dax-
rilobis kuTxe) rac ganapirobebs fito-
cenozebis optikur Tvisebebs. mTian rai-
onebSi ganlagebul tyis masivebSi radia-
ciuli reJimis formirebaze gansazRvrul 
gavlenas axdens adgilis absoluturi si-
maRle, ferdobebis orientacia da daxri-
loba.  

mzis radiacia warmoadgens energiis 
erTaderT wyaros, romelsac bunebrivi da 
kulturuli fitocenozebi iyeneben wyal-
siTbo balansis regulaciaSi, fitomo-
tfogenezSi da biomasis regulaciaSi, fo-
tomorfogenezSi da biomasis warmoqmnis 
procesSi. tyis masivSi adgili aqvs sa-
kuTari fitoklimatis formirebas, ro-
melic Tavisi raodenobrivi da Tviso-
brivi (speqtraluri Semadgenloba) maCvene-
blebiT mniSvnelovnad gansxvavdeba Tavi-
sufal qvefenil zedapirze dacemuli ra-
diaciuli maxasiaTeblebisagan. mcenareul 
safarSi radiaciuli balansis grZel-
talRiani da mokletalRiani mdgenelebis 
transformaciis sakiTxebi warmoadgens 
fitoaqtinometriis kvlevis sagans. tyis 
masivSi mzis integraluri radiaciis na-
kadTan erTad gansakuTrebul interess 
warmoadgens fitosinTezurad aqtiuri ra-
diaciis (far) (0,38-0,71µ) transformaciis 
Seswavla. rogorc cnobilia (Шульгин И.А. 

1973), mcenareuli safari seleqturad 
STanTqavs mzis sxivuri energiis speqtris 
sxvadasxva ares. mis mier intensiurad 
STainTqmeba far-i da sustad speqtris ax-
loinfrawiaTeli (0,71-1,00µ) are, ris Sede-
gad mcenareul safarSi da maT Soris 
tyis fitocenozebSi radiaciuli veli 
SedarebiT Raribia fariT da mdidaria ax-
loinfrawiTeli radiaciiT. seleqturi 
STanTqmis intensivoba damokidebulia mce-
nareuli safaris optikur Tvisebebze (fi-
toelementebis saerTo farTobze), dRis 
ganmavlobaSi mzis azimutisa da simaRlis 
cvlilebebze, agreTve adgilis morfo-
logiur Taviseburebebze (mTian raio-
nebSi) rig SromebSi da cnobarebSi (Гва-

салия Н.В. 1986, Цуцкиридзе Я.А, 1967, 

Самукашвили Р.Д. 1979, 1981, Таварткиладзе К.А. 

Шенгелия М.А. 1999, Справочники по климату 

1988, 1990, 2004) warmodgenili informacia 
iZleva naTel warmodgenas saqarTvelos 
teritoriaze horizontalur zedapirze 
ganlagebul tyis masivebze mosuli mzis 
pirdapiri, gabneuli da jamuri radiaciis 
Sesaxeb. rac Seexeba saqarTvelos mTian 
raionebSi sxvadasxva orientaciis da da-
xrilobis ferdobebze ganlagebuli tyis 
masivebis zedapirze dacemuli radiaciis 
nakadebis wliuri svlis kanonzimierebe-
bis dadgenas, igi warmoadgens sakmaod 
rTul amocanas, romlis gadaWra moiTx-
ovs saTanado aqtinometriuli dakvirvebe-
bis organizacias. garda amisa, mTian 
raionebSi gamoricxulia radiaciuli max-
asiaTeblebis gamoTvlis mizniT sivr-
culi interpretaciis meTodis gamoyebeba. 
amitom mTiani raionebis reliefis radia-
ciuli reJimis kvlevis procesSi mzis 
pirdapiri, cis TaRis mier gabneuli da 
jamuri radiaciis gamosaTvlelad gamoi-
yeneba gamoTvliTi meTodebi (Сувков С.И. 

1968) centraluri kavkasionis CrdiloeTi 
ferdobis 0,4-3,8km simaRleebis diapazonSi 
rva orientaciis sxvadasxva daxrilobis 
(0,15,30,45,60,75, 900) ferdobebze Cveni mra-
valwliuri dakvirvebebis informaciis ga-
moyenebiT SesaZlebelia dadgindes mzis 
pirdapiri, cis TaRis mier gabneuli da 
jamuri radiaciis sidide aRniSnuli 
morfometriuli maxasiaTeblebis mqone 
ferdobebze ganlagebuli tyis fitoce-
nozebis zedapirebisaTvis, xolo maTi 
struqturuli Taviseburebebis gaTvalis-
winebiT am maxasiaTeblebis transfomaci-
is maCveneblebic (Самукашвили Р.Д. 1984,1981). 
mzis pirdapiri S

/
 da cis TaRis mier gab-

neuli radiaciis cnobili sidideebiT ki 
SesaZloa gamoiTvalos far-is jamuri si-
dide Semdegi firmuliT:  

\∑T Qfar=0,43 ∑T S
/
+0,57 ∑T D,             (1) 

sadac ∑T Qf, ∑T S
/
 da ∑T D arian Sesabami-

sad fotosinTezurad aqtiuri jamuri ra-
diaciis Tviuri jami, mzis pirdapiri ra-
diaciis da gabneuli radiaciis Tviuri  
jamebi (Самукашвили Р.Д. 1981). 

aRsaniSnavia, rom tyis masivebis zeda-
pirze dacemuli radiaciis araTanabari 
ganawilebi misi misi determinirebul-
stoqasturi bunebiT, romelic xasiaTdeba 
rogorc dRe-Ramuri, Tviuri, wliuri 
cvlilebebiT (determinirebuli procesi, 
ganpirobebuli dedamiwis brunviT saku-
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Tari RerZis da mzis garSemo), aseve Sem-
TxveviTi ryevebiT, rac gamowveulia Rru-
blianobis velis da atmosferos gaWu-
Wyianebis stoqasturi TaviseburebebiT. es 
procesebi adgilis reliefTan erTad gan-
sazRvravs tyis masivebSi mimdinare fi-
ziologiuri da sxva procesebisaTvis sa-
Wiro potencialuri enegetikuli resurse-
bis dones. 

rigi Teoriuli xasiaTis SromebSi 
tyis fitocenozebisaTvis maTi struqtu-
ruli da optikuri maxasiaTeblebis gaT-
valiswinebiT gdamuSavebulia radiaciuli 
velis transformaciis modelebi. magali-
Tad (Monsi M., Sacki T, 1953)-Si tyis ma-
sivebSi mzis pirdapiri radiaciis Sesus-
teba foTlebis saerTo farTobze damo-
kidebulebiT ganisazRvreba bugerlambe-
rtis  formuliT:  J=J0e

-KL
              (2) 

sadac J0  da J arian  radiaciis intensi-
voba tyis masivis sedapirze da tyis ma-
sivSi, L-warmoadgens foTlebis zedapiris 
indeqss (m2/m2), aris eqstinqciis koefi-
cienti, e-naturaluri logariTmis fuZe, 
magram bunebrivi tyis masivebis stru-
qtura mniSvnelovnad gansxvavdeba Teori-
ul movlenebSi gamoyenebuli sqematuri 
(idealuri) struqturisagan, rac gavlenas 
axdens eqstinqciis koeficientis cvli-
lebis diapazonze (0,3-2,5), ris Sedegad 
tyis masivebSi radiaciis transformaciis 
Seswavla Teoriuli modelebisa da na-
xevradempiriuli formulebis gamoyenebiT 
awydeba gansazRvrul siZneleebs. tyis ma-
sivebSi mzis pirdapiri da cis TaRis mier 
gabneuli radiaciebi aRweven naCvretebis 
saSualebiT, amitom maTSi radiaciuli 
velis Sefasebebisas aucilebelia dadgin-
des empiriuli kavSiri tyis masivSi Se-
Rweuli radiaciis sididesa da masivis 
radiaciisadmi gamWirvalobas (gamWolo-
bas) Soris. 

rogorc (Выгодская Н.Н. 1981)-Si naCve-
nebia, siTbosa da tenis optimalur pi-
robebSi ar arsebobs principuli gans-
xvaveba dablobi da mTiani raionebis id-
enturi tyis masivebis horizontalur 
struqturaSi, rac mniSvnelovania mTian 
raionebSi ganlagebuli tyis masivebis 
radiaciuli reJimis interpretaciisa da 
misi identifikaciisaTvis dablob raio-
nebSi arsebuli analogiuri tyis tipis 
masivebis radiaciul reJimTan. es daskvna 
mniSvnelovania ekologiuri Tvalsazrisi-
Tac, radganac mcenareul safarSi da ker-
Zod tyis masivebSi horizontaluri da 

vertikaluri struqtura ganisazRvreba 
sistemis TviTregulaciis procesebiT, 
kerZod mzis radiaciisadmi konkretuli 
urTierTdamokidebulebiT. miTumetes, rom 
dadgenilia mzis radiaciis gavlena fi-
tocenozebis fotomorfogenezze (Шульзин 

И.А. 1973). tyis fotocenozebis sivrculi 
struqturis formirebaSi pirvelxarisxo-
vani mniSvneloba aqvs maT saxeobebs da 
calkeul individebs Soris cenotur (ko-
nkurentul) urTierTobebs da ara geo-
grafiuli garemos abiogenur faqtorebs. 

dablob raionebSi ganlagebuli tyis 
masivebisaTvis fitoaqtinometriuli kvle-
vebis meTodika damuSavebulia (Алексеев В. 

А. 1975)-Si. aRsaniSnavia, rom mTian raio-
nebSi, rogorc wesi, aqtinometriuli da-
kvirvebebi tardeba erTi da imave tipis 
tyis masivebSi, romlebic ganlagebulia 
sxvadasxva orientaciisa da erTnairi da-
xrilobis ferdobebze (vlindeba adgilis 
morfologiis gavlena radiaciis trans-
formaciaze) anda sxvadasxva tipis tyis 
masivebSi, romlebic ganlagebulia erTi 
eqspoziciis da erTnairi daxrilobis 
ferdobebze (vlindeba tyis masivebis op-
tikuri Tvisebebis gavlena radiaciis 
transformaciaze). 

tyis fitocenozebis masivSi radiaci-
uli velis formireba oTxi mdgenelis S, 

D, JS, JD sinqronuli monawileobiT, S da 
arian masivSi SeRweuli mzis pirdapiri 
da cis TaRis mier gabneuli radiaciebi, 
JS da JD am nakadebis nawili, romelic 
gaibna masiviss SigniT. mTiani raionebis 
tyis masivebSi uRrublo amindSi radia-
ciuli veli ZriTadad formirdeba mzis 
pirdapiri radiaciis, sruli moRrublu-
lobis pirobebSi ki_gabneuli radiaciis 
xarjze. 

ialbuzis raionebSi (H=2,2km) mier mop-
ovebuli da (Выгодская Н. Н. 1981)-Si mo-
cemuli informaciis analizis Sedegad 
vegetaciis periodisaTvis dadgenili iqna 
sxvadasxva tipis tyis masivebisaTvis mzis 
pirdapiri radiaciis gaSvebis sididis aS 

mzis simaRleze h⊙ (grad.) damikidebu-
lebis analizuri saxeebi mowmendili cis 
pirobebSi: aryis tyis masivi Cn=0,6-0,7 (Cn 
aris gvirgvinis mijriloba) 

aS=0,005h⊙+0,07                         (3) 
wiwvovani tyis masivi  Cn=0,7-0,9 

aS=0,002h⊙+0,01                          (4) 
farTofoTlovani tyis masivi Cn=0,8-0,9 

aS=0,0048h⊙-0,035                        (5) 
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rogorc 3-4 gamosaxulebebidan Cans, 
mzis fiqsirebuli simaRlis SemTxvevaSi 
aS-is sidide maqsimaluria wvrilfoTlo-
vani tyis fitocenozebSi, minimaluria wi-
wvovani tyis fitocinezebSi. mzis sima-
Rlis matebisas yvela SemTxvevaSi aS-is 
sidide izrdeba. 

aRsaniSnavia, rom dablob da mTian ra-
ionebSi tyis fitocinezebis identuri 
struqturisa da saxeobrivi Semadgenlo-
bis pirobebSi mzis simaRlis fiqsirebuli 
mniSvnelobisas samxreTis orientaciis 
ferdobebze SeRweuli radiaciis aS sidi-
de metia dablob raionebSi SeRweul ra-
diaciis sidideze, rac ganpirobebulia ag-
reTve mTiani raionebis adgilis absolu-
turi simaRlis zrdisas S-is sididis ma-
tebiTac. 

gabneuli radiaciis gaSvebis sididis 
aD damokidebuleba mTiani tyis masivebis 
mijriobaze aD icvleba 1-dan (Cn=0) 0,1-0,2-
is sazRvrebSi (Cn=0,8-0,9). 

damikidebuleba aD=f(Cn) vegetaciuri 
periodisaTvis analizurad warmoidgineba 
Semdegi saxiT: 
aD=-0,95Cn+0,990                        (5) 

muxranis SemTxvevaSi (pirveli xarisxis 
hiperbola) 

aD=0,58+

nC

151,0                         (6) 

wiwivovani (fiWvi, naZvi, soWi) tyis 
SemTxvevaSi (pirveli xarisxis hiperbola) 

aD=-0,018+

nC

141,0                        (7) 

rogorc Cvenma dakvirvebebma aCvena, ia-
lbuzis raionSi (H=2,2km) radiaciis Se-
susteba mijrili fiWvis tyis masivSi 
(Cn=0,9) TiTqmis aTjer metia qveda iaru-
sis mTliani moRrublulobis pirobebSi 
arsebul mzis radiaciis SesustebasTan 
SedarebiT (Самукашвили Р.Д. 1984) weli-
wadis sezonis mixedviT tyis masivebis 
optikuri Tvisebebi sezonur foTolcve-
nasTan dakavSirebiT icvleba. zamTris pe-
riodSi maTi gamWvirvaloba vegetaciur 
periodTan SedarebiT matulobs wiwvovani 
tyis masivebSi 1,5-jer, foTlovani tyis 
masivebSi ki 2-3-jer. gamWvirvalobis cv-
lilebaSi Tavisi wvlili Seaqvs sezonuri 
Tovlis safaris zedapiridan areklil 
radiacias. 

tyis fitocinezebSi (dablob da mTian 
raionebSi ganlagebis miuxedavad) mzis 
radiaciis transformaciis kanonzomierebe-
bs gaaCnia universaluri xasiaTi, rac gan-

pirobebulia imiT, rom ar arsebobs prin-
cipuli gansxvaveba dablobi da mTiani 
tyis masivebis struqturul maxasia-
TeblebSi, agreTve mosuli radiaciis mka-
crad gansazRvrul nawilis STanTqmaSi. 
mTiani tyeebis fitocenezebSi reliefis 
elemantebis absoluturi simaRlis, orie-
ntaciisa da daxrilobis mravalsaxeobis 
Sedegad. radiaciis vels gaaaCnia siv-
rcobrivi struqturis araerTgvarovneba 
da asimetria dRis ganmavlobaSi, rac iw-
vevs tyis masivebSi SeRweuli radiaciis 
cvlilebebs sakmaod farTo diapazonSi.       
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vili./ hmi-s SromaTa krebuli – 2011 – t.116. 
gv.19-22-qarT., rez. qarT., ingl., rus.  
   mTiani da dablobi raionebis tyis masivebi-
saTvis ganxilulia da dadgenilia radiaciis 
transformaciis Taviseburebebi. mzis pipdapiri 
radiaciis gaSvebis sididis mzis simaRleze 
damokidebulebis, agreTve gabneuli radiaciis 
gaSvebis sididis gvirgvinis mijrilobaze da-
mokidebulebis analizuri saxeebi.  
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2011, – V.116 – p.19-22- – Georg.: Summ. Georg., Eng., 

Russ. 

The peculiarity of radiation transformation throw forest tracts 

of mountain and flat country is considered. The radiation 

field of forest tract is formed by combined action of the fall-

ing radiation on the surface and its structure. In the different 

species of forest tract was established analytical species of 

quantity of penetration of direct solar radiation of the Sun 

height and penetration of diffusion radiation of the closene of 

crown.  

 

УДК 551. 582 Осебенности трансформации солнечной 

радиации в лесных погодах ./Самукашвили  Р.Д. /Сб. 

Трудов Института Гидрометеорологии Грузии.–2011,-

Т.116,с.19-22-Груз.,Рез.Англ., Рус. 
Для лесных пологовгорных и равненных районов рас-

смотрены особенности трансформации радиации. Для 

различных видов лесных пологов за вегетационный пе-

риод установлены  аналитические виды зависимостей ве-

личины пропускания прямой сольнечной радиации от 

висоты солнца, а также величины пропускания рассеян-

ной радиации от сомкнутости кроны.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

r.samukaSvili, c.diasamiZe 
hidrometeorologiis instituti 
uak 551 
qalaq mcxeTis teritoriis radiaciuli 

maxasiaTeblebis analizi 
mzis naTebis xangrZlivobis registra-

cia xdeba Ria adgilze ganlagebuli mete-
orologiuri sadgurebis moednebze sxva-
dasxva modifikaciis heliografebis saSu-
alebiT dedamiwis zapiridan 2m simaRle-
ze. mzis naTebis xangrZlivoba damokideb-
ulia adgilis ganedze, Rrublianobis re-
Jimze da horozontis daxurulobis sidi-
deze. 

qalaq mcxeTis ganedisaTvis mowmendi-
li cis SemTxvevaSi mzis amosvlisa da 
Casvlis saSualo mziuri dro, romliTac 
ganisazRvreba mzis naTebis astronomiul-
ad SesaZlo xangrZlivoba (t), mzis sima-
Rle (h0) Tvis 15 ricxvisaTvis aqtinomer-
tiuli dakvirvebebis vadebisaTvis (6sT 30 
wT,…,18sT 30wT) da mzis naTebis xangrZ-
livoba n (saaTi) Rrublianobis saSualo 
pirobebSi mocemulia cxr.1-Si (Справочник 
по климату ССРб вып.14, 1968, saqarTvelos 
samecniero-gamoyenebiTi klimaturi cnoba-
ri, 2004). 
cxrili 1. t (sT,wT), h0 (grad.), n(sT) mcxeT-
is ganedisaTvis 

t, h0, n T v e 
I II III IV V VI 

t 
a 7.24 6.56 6.13 5.21 4.41 4.25 

C 16.5 17.32 18.05 18.30 19.11 19.35 

h0, 

6.30   3.4 12.6 19.3 21.4 

9.30 17.6 24.0 33.9 44.8 52.1 54.6 

12.30 26.8 35.0 45.8 57.1 65.6 70.3 

15.30 11.4 18.5 26.2 33.4 38.7 42.2 

18.30    0.7 5.7 9.4 

n  113 119 160 182 221 266 

 VII VIII IX X XI XII 

t 
a 4.38 5.08 5.39 6.12 6.49 7.20 

C 19.34 19.02 18.11 17.2 16.39 16.30 

h0, 

6.30 19.5 14.8 9.3 3.3   

9.30 52.5 47.3 40.2 31.6 22.8 17.3 

12.30 69.3 61.8 50.5 38.8 28.8 24.4 

15.30 42.3 37.3 27.9 17.8 9.9 7.7 

18.30 9.3 4.2     

n  281 274 216 181 121 105 
 

rogorc cxril 1-dan Cans, mcxeTaSi we-
liwadis ganmavlobaSi Rrublianobis saS-
ualo pirobebSi mzis naTebis xangrZli-
voba meryeobs 105(XII)-281(VII) saaTis sazRv-
rebSi. 

mzis pirdapiri radiaciis sidide damo-
kidebulia adgilis ganedze (romelic ga-
nsazRvravs mzis simaRles) atmosferos 
fizikur Tvisebebze (gamWvirvaloba, simRv-
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rive) da Rrublianobis reJomze, sinop-
tikur situacize da mzis pirdapir radia-
ciaze. sinqronuli dakvirvebebis informa-
ciis analizi gviCvenebs, rom saqarTvelos 
da kerZod mcxeTis teritoriaze mzis pi-
rdapiri radiaciis intensivobis maqsimumi 
aRiniSneba mowmendili cis pirobebSi ar-
qtikidan kontinentur-polaruli haeris ma-
sebis SemoWrisas, romlebic xasiaTdebian 
naklebi tenSemcvelobiT da aerozoluri 
daWuWyianebiT. 

vinaidan mzis pirdapiri da jamuri ra-
diaciis intensivobis ganawilebas mowmen-
dili cis SemTxvevaSi aqvs ganeduri xasi-
aTi, (Tumca is SeiZleba dairRves haeris 
gamWvirvalobis gauaresebiT gansazRvrul 
punqtebSi) interpolaciis meTodis gamo-
yenebiT SesaZloa mcxeTisaTvis dadgindes 
S,Q,D mniSvnelobebi am elementebze dakvi-
rvebebis monacemebiT imave ganedze ganla-
gebul aqtinometriul sadgurebze (skra 
da Tbilisi). TbilisisaTvis S0 da S0

'-is 
sidideebi aRebuli iqna haeris mqsebis da-
savleTis (Crdilo-dasavleTis) mimarTul-
ebiT gadatanis SemTxvevaSi, rodesac Tbi-
lisis atmosferos antropogenuri daWuW-
yianebis gavlena S0 da S0

'-is sidideebze 
faqtiurad iyo gamoricxuli. garda amisa, 
rogorc cnobilia (Пивоварова З.И. 1977) ga-
nedis mudmivobis pirobebSi raime punqtze 
mzis pirdapir radiaciaze miRebuli da-
kvirvebebis monacemebi SesaZloa gavrcel-
des 200-300km manZilze daSorebul sxva 
sakvlev punqtrbzec.  

qalaq mcxeTis teritoriaze mowmendi-
li cis SemTxvevaSi horizontalur zeda-
pirze mzis pirdapiri radiaciis S0

' saSua-
lo intensivoba mocemulia cxril 2-Si. 
aqvea moyvanili mzis pirdapiri radiaciis 
Tviuri da wliuri jamebi.  

mowmendili cis SemTxvevaSi horizon-
talur zedapirze mzis pirdapiri radia-
ciis intensivoba S0

' dakvirvebis vadaze 12 
sT 30wT maqsimaluria ivnisSi (0,83 kvt/m2), 
minimaluria dekemberSi (0,34 kvt/m2). ∑T S0

'-
is sidide weliwadis ganmavlobaSi mery-
eobs 205,3(XII) mj/m2-dan 750,0(V,VI) mj/m2-mde. 

moRrublulobis saSualo pirobebSi 
mzis pirdapiri radiaciis intensivoba da 
jamebi horizontalur zedapirze ganic-
dian arsebiT cvlilebebs. moRrublulo-
bis saSualo pirobebSi horizontalur 
zedapirze mzis pirdapiri radiaciis in-
tensivoba S

' da jamebi ∑TSR
'
, ∑wSR

' moce-
mulia cxril 3-Si. 

 

cxrili 2. mowmendili cis pirobebSi 
horizontalur zedapirze mzis pirdapiri 
radiaciis saSualo intensivoba  
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.02 0.11 0.19 0.21 
930 0.20 0.32 0.47 0.59 0.67 0.68 
1230 0.37 0.52 0.68 0.75 0.82 0.83 
1530 0.12 0.23 0.35 0.43 0.50 0.53 
1830    0.03 0.05 0.06 
∑T 0

' 238.8 310.1 507 624.3 750 750 
dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.17 0.10 0.06    
930 0.64 0.58 0.52 0.42 0.30 0.21 
1230 0.80 0.75 0.66 0.54 0.40 0.34 
1530 0.50 0.45 0.34 0.21 0.10 0.06 
1830 0.06 0.03     

∑T 0
' 733.2 657.8 532.1 410.6 284.9 205.3 

∑wS0
' 6004.3 

 
 

cxrili 3. horizontalur zedapirze 
mzis pirdapiri radiaciis intensivoba 
S

''(kvt/m2) da jamebi'∑TSR
'
, ∑wSR

' (mj/m2) moR-
rublulobis saSualo pirobebSi 
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.01 0.03 0.08 0.11 
930 0.07 0.11 0.17 0.28 0.38 0.44 
1230 0.16 0.20 0.25 0.34 0.48 0.61 
1530 0.04 0.08 0.12 0.19 0.22 0.28 
1830     0.01 0.03 

∑T 0
' 83.8 120 201 285. 390 473.5 

dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.08 0.06 0.01    
930 0.40 0.38 0.33 0.24 0.14 0.08 
1230 0.56 0.59 0.48 0.36 0.16 0.14 
1530 0.36 0.32 0.21 0.12 0.03 0.02 
1830 0.03      

∑T 0
' 477.7 452.5 368.7 230.5 121.5 79.6 

∑wS0
' 3293.3 

rogorc 2 da 3 cxrilebidan Cans, Rrub-
lianobis saSualo pirobebSi horizonta-
lur zedapirze mzis pirdapii radiaciis 
wliuri jamebi mowmendili cis Sesabamis 
wliur jamTan SedarebiT mcirdeba 2711,0 

mj/m2-iT, anu 45%-iT. 
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gabneuli radiaciis (D) sidide warmo-
adgens mzis simaRlis, Rrublianobis re-
Jimis, atmosferos fizikuri Tvisebebis 
(gamWvirvaloba, simRvrive) funqcias. mow-
mendili cis SemTxvevaSi horizontalur 
zedapirze gabneuli radiaciis saSualo 
intensivobis, Tviuri da wliuri jamebis 
sidideebi mocemulia cxril 4-Si.  

mowmendili cis pirobebSi horizont-
alur zedapirze gabneuli radiaciis Tvi-
uri jamebi ∑TD0 sidide weliwadis ganma-
vlobaSi mcxeTaSi meryeobs 67,0) mj/m2-dan 
180,2(VII,VIII) mj/m2-mde. 

Rrublianobis saSualo pirobebSi gab-
neuli radiaciis intensivoba da Tviuri 
(wliuri) jamebi mniSvnelovnad matul-
oben, rac ganpirobebulia Rrublianobis 
mier radiaciis intensiuri gabneviT. 

 cxrili 4.mowmendili cis pirobebSi 
horizontalur zedapirze gabneuli ra-
diciis D0 saSualo intensivoba '(kvt/m2), 
Tviuri ∑TD0 da wliuri ∑wD0 jamebi 
(mj/m2) 
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.03 0.06 0.09 0.11 
930 0.10 0.14 0.19 0.22 0.24 0.22 
1230 0.15 0.21 0.25 0.28 0.25 0.24 
1530 0.06 0.12 0.15 0.17 0.18 0.24 
1830    0.01 0.03 0.06 

∑T 0
' 113.1 125.7 196.9 243.0 251.4 251.4 

dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.10 0.07 0.05 0.01   
930 0.22 0.20 0.17 0.15 0.13 0.09 
1230 0.24 0.21 0.19 0.17 0.16 0.14 
1530 0.18 0.15 0.12 0.09 0.06 0.04 
1830 0.05 0.02     

∑T 0
' 251.4 217.9 163.4 138.3 116.3 96.4 

∑wS0
' 2178.8 

Rrublianobis saSualo pirobebSi gab-
neuli radiaciis intensivoba DR, Tviuri 
∑TDR da wliuri ∑wDR jamebi mocemulia 
cxril 5-Si. 

rogorc cxr.5-dan Cans, mcxeTis teri-
toriaze Rrublianobis saSualo pirobe-
bSi gabneuli radiaciis Tviuri jamebi 
∑TDR meryeoben 96,4(I) mj/m2-dan 264,0(V) 
mj/m2-mde. Rrublianobis SemTxvevaSi gabne-
uli radiaciis wliuri jami ∑wDR mow-
mendili cis Sesabamis wliur jamTan ∑wD0 

SedarebiT matulobs 695,5 mj/m2-iT, anu 
46,9%-iT. 

 

cxrili 5. DR (kvt/m2), ∑TDR da ∑wDR 
(mj/m2) mcxeTaSi 
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.03 0.06 0.09 0.11 
930 0.10 0.14 0.19 0.22 0.24 0.22 
1230 0.15 0.21 0.25 0.28 0.25 0.24 
1530 0.06 0.12 0.15 0.17 0.18 0.19 
1830    0.01 0.03 0.06 

∑T 0
' 113.1 125.7 196.9 243.0 264.0 251.4 

dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.10 0.07 0.05 0.01   
930 0.22 0.20 0.17 0.15 0.13 0.09 
1230 0.24 0.21 0.19 0.17 0.16 0.14 
1530 0.18 0.15 0.12 0.09 0.06 0.04 
1830 0.05 0.02     

∑T 0
' 251.4 217.9 163.4 138.3 116.3 96.4 

∑wS0
' 2178.8 

jamuri radiacia warmoadgens horizon-
talur zedapirze dacemuli mzis pirdapi-
ri S

'
 da cis TaRis mier gabneuli radi-

aciebis jams: Q= S
'
+ D. misi sidide da-

mokidebulia imave faqtorebze, romlebic 
ganapirobeben misi komponentebis formire-
bisa da cvalebadobis kanonzomierebebs. 

mowmendili cis pirobebSi horizonta-
lur zedapirze jamuri radiaciis saSua-
lo intensivoba Q0, Tviuri ∑TD0 da wli-
uri ∑wD0 jamebis sidideebi mocemulia 
cxril 6-Si.  

mowmendili cis pirobebSi weliwadis 
ganmavlobaSi mcxeTaSi 1m2 horizontalur 
farTobze saSualod modis 7487,5 mega-
jouli mzis energia, romelSic gabneuli 
radiaciis wvlili Seadgens 19,8%-s, mzis 
pirdapiri radiacia ki 80,2%-s. 

Rrublianobis saSualo pirobebSi rad-
iaciis intensivoba QR da jamebi ∑TQR, 

∑wQR ganicdian SesamCnev cvlilebebs. ho-
rizontalur zedapirze jamuri radiaciis 
intensivoba QR, Tviuri ∑TQR  da wliuri 
∑wQR jamebi Rrublianobis saSualo piro-
bebSi mocemulia cxril 7-Si. 

rogorc cxrilebSi 6 da 7 moyvanili 
monacemebis analizidan Cans, mcxeTaSi ho-
rizontalur zedapirze Rrublianobis sa-
Sualo pirobebSi jamuri radiaciis wli-
uri jamis sidide mowmendili cis SemT-
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xvevaSi arsebul jamis sididesTan Sedar-
ebiT mcirdeba 2710,9 mj/m2-iT anu 36,2%-iT. 

cxrili 6. Q0 (kvt/m2), ∑TQ0 da ∑wQ0 
(mj/m2) mcxeTaSi 
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.06 0.18 0.27 0.30 
930 0.27 0.41 0.58 0.72 0.80 0.80 
1230 0.46 0.63 0.79 0.88 0.96 0.96 
1530 0.17 0.31 0.45 0.54 0.61 0.64 
1830    0.04 0.08 0.12 

∑T 0
' 305.8 398.1 628.6 766.8 913.4 922.2 

dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.26 0.17 0.11 0.03   
930 0.77 0.71 0.64 0.53 0.34 0.27 
1230 0.94 0.89 0.79 0.66 0.50 0.41 
1530 0.63 0.57 0.43 0.28 0.15 0.10 
1830 0.12 0.06     

∑T 0
' 913.4 838.0 853.6 511.2 356.1 280.7 

∑wS0
' 7487.5 

 

cxrili 7.QR (kvt/m2), ∑TQR da ∑wQR 
(mj/m2) mcxeTaSi 
dak- 
vir-
vebis 
vada 

T v e 

I II III IV V VI 

630   0.04 0.09 0.17 0.22 
930 0.17 0.25 0.36 0.50 0.62 0.66 
1230 0.31 0.41 0.50 0.62 0.73 0.85 
1530 0.10 0.20 0.27 0.36 0.40 0.47 
1830    0.01 0.04 0.09 

∑T 0
' 150.8 217.9 322.6 427.4 553.1 645.3 

dak- 
vir-
vebis 
vada 

T v e 

VII VIII IX X XI XII 

630 0.18 0.13 0.06 0.01   
930 0.62 0.58 0.50 0.39 0.27 0.17 
1230 0.80 0.80 0.67 0.53 0.32 0.28 
1530 0.53 0.47 0.33 0.21 0.09 0.06 
1830 0.07 0.02     

∑T 0
' 657.8 632.7 490.2 331.0 192.7 155.0 

∑wS0
' 4776.6 
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In case clear sky and average conditions cloudiness by appli-
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value of intensively (direct, scattered by firmament  and 
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lished the influence of cloudiness in the shortwave composite 

of radiation balance 
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melaZe g., TuTaraSvili m., melaZe m. 
hidrometeorologiis instituti 
uak 630:551.58 
agrometeorologiuri faqtorebis gav-

lena saSemodgomo xorblis gamozam-

Trebasa da  mosavalze 

saSemodgomo xorblis zrda-ganviTare-
ba da mosavali ZiriTadad damokidebulia 
agrometeorologiur faqtorebze. magram 
misi normaluri ganviTareba zogjer SeiZ-
leba Seaferxos zamTris araxelsayrelma 
pirobebma (haeris absoluturi minimaluri 
temperatura, uTovlo zamTris pirobebSi). 
amitom saSemodgomo xorblis gamozamTre-
bas pirvelxarisxovani mniSvneloba aqvs. 
igi ZiriTadad damokidebulia Semodgomis 
vegetaciaze, kargad dabuCqebuli mcenare 
ukeTesad izamTrebs, rac maRali mosavl-
is miRebis sawindaria. gamomdinare aqedan 
mcenareebs zamTris dadgomis periodisaT-
vis unda hqondeT 4-6 zrdasruli foTo-
li. aseT fazaSi maT aqvT sakmaod ganvi-
Tarebuli miwiszeda nawili da fesvTa si-
stema, romlebic Seicaven saWiro raode-
nobiT plastikur nivTierebebs, rac xels 
uwyobs mcenareebs gamozamTrebaSi. Semod-
gomaze, Tu naTesi mcenareebi (jejili) ga-
nuviTarebelia an zedmetad ganviTarebul-
ia (8-9 foToli), maSin zamTris periodSi 
aramdgradia araxelsayreli pirobebisad-
mi. garda amisa, adre daTesil saSemod-
gomo xorbals uqveiTdeba yinvagamZleoba, 
radgan metad ganviTarebuli aqvs nazar-
debi da cudad izamTreben, ris Sedegad 
Zlier mcirdeba mosavali (10-12c. da meti). 
mosavals analogiurad amcirebs gvian Te-
svac, radgan mcenareebi zamTris pirobe-
bSi Sedian sustad ganviTarebulni da cu-
dad izamTreben. amis Sedegad xorblis 
plantaciebi meCxerdeba da gazafxulze 
vegetaciis dawyebisas CamorCebian zrdaSi. 
amitom metad mniSvnelovania saSemodgomo 
xorblis kulturis Tesvis optimaluri 
vadebis dadgena. Semodgomaze, mocemuli 
kulturis warmoebis raionebSi, Tesva mi-
mdinareobs sxvadasxva dros (50-60%), opt-
imaluri Tesvis vadebis dacvis gareSe, 
rac gavlenas axdens mcenareebis gamoza-
mTrebasa da mosavalze. 

saqarTvelos teritoriaze saSemodgo-
mo xorblis Tesvis saSualo vadebze, da-
kvirvebaTa masalebis damuSavebisa da ana-
lizis safuZvelze, mkvlevarTa [1] daskv-
niT Tesva ZiriTadad xdeba haeris saSua-

lo dReRamuri temperaturis 15-is qveviT 
gadasvlis TariRamde periodSi. es pe-
riodi sakmaod xangrZlivia (23-43 dRe) da 

Tesva warmoebs niadagis 5 sm siRrmeSi, 
Teslis gaRivebisaTvis saWiro tempera-
turis dadgenis gareSe, sxvadasxva vadaSi. 
rogorc vxedavT, Tesvis  konkretuli va-
da ar aris gaTvaliswinebuli, rac uar-
yofiTad vlindeba mcenareebis gamozam-
Trebis pirobebSi. Cvens mier temperatur-

is 15-is qveviT gadasvlis TariRis dadg-
omidan gadaTvlili iqna 10 dRiani per-
iodi da Sedarebuli iqna niadagis 5 sm 
siRrmeSi (Teslis CaTesva) temperaturas, 

romelic 2-mde meti aRmoCnda. maSasadame, 
niadagis 5 sm siRrmeSi temperatura (16-

17) sruliad uzrunvelyofs Teslebis ga-
Rivebas da erTdroulad aRmocenebas, ase-
ve miwiszeda nawilebis ganviTarebas. moc-
emul periodSi (10 dRe) e.i. haeris tempe-

raturis 15-is qveviT gadasvlis TariRid-
an 10 dRis Semdeg, soflis meurneobis mu-
Sakebs da fermerebs SeuZliaT konkretul 
vadaSi Caataron aRniSnuli RonisZieba (Te-
sva). Tesvis konkretuli vadebis dadgenisa-
Tvis gamoviyeneT saSemodgomo xorblis 

mwarmoebel raionebSi temperaturis 15-is 
qveviT gadasvlis TariRebi da daukav-
SireT zRvis donidan simaRleebs raione-
bis mixedviT [2], radgan temperatura ic-
vleba simaRlesTan erTad. aRniSnuli mo-
nacemebi davamuSaveT statistikurad, sa-
dac gamovlenili iqna Zlier mWidro ko-
relaciuri kavSiri (r=0,96). gamomdinare 
aqedan SevadgineT regresiis gantoleba:  
 U=-0,0368•h+84,457                                                (1), 

gantolebaSi U – temperaturis 15-is 
qveviT gadasvlis TariRia (anu dReTa 

ricxvi 1 – agvistodan temperaturis 15-is 
qveviT gadasvlis TariRamde), h – zRvis 
donidan simaRle. magaliTisaTvis, ganvsa-

zRvroT goris raionSi 15-is qveviT ga-
dasvlis TariRi. mocemuli raioni zRvis 
donidan mdebareobs 588 m simaRleze. am 
sidides CavsvavT gantolebaSi h-is nac-
vlad da moqmedebis Sedegad miviRebT - 63, 
romelsac gadavTvliT 1 – agvistodan da 

15-is qveviT gadasvlis TariRis dadgoma 
iqneba 2 oqtomberi. am TariRidan 10 dRis 
Sedeg SeiZleba saSemodgomo xorblis Ca-
Tesva niadagis 5 sm siRrmeSi. 

aRvniSnavT, rom saSemodgomo xorblis 
mwarmoebel raionebSi, zamTris periodSi 
minimaluri temperaturebi sakmaod xSiria, 
Sesabamisad iyineba niadagis zedapiri da 
misi siRrmec, rac araxelsayrelia saso-
flo-sameurneo kulturebisaTvis, gansaku-
TrebiT saSemodgomo xorblisaTvis. mka-
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cri zamTris pirobebSi niadagis zedapi-
rze Tu Tovlis safaria, maSin is icavs 
sasoflo-sameurneo kulturebs. s.kostin-
is dakvirvebebiT 12 sm Tovlis safarisa 

da haeris temperturis -30,2-is dros, nia-
dagis zedapirze Tovlis safaris qveS te-

mperatura aRwevs -14,5-s, xolo niadagis 

10 sm siRrmeze -9,0-s, 20 sm siRrmeze -5,9-s. 
a.Sulginis [3] nomogramis mixedviT, igive 
monacemebisas niadagSi 3 sm siRrmeze tem-

peratura Seadgens -18-s. imisaTvis, rom ga-
gvego niadagis 5 sm siRrmeze zamTris pe-
riodSi xorblis kulturisaTvis kritiku-
li temperatura a.Sulginis nomogramidan 
Tovlis safaris simaRlisa da haeris ab-
soluturi minimaluri temperaturis mixe-
dviT, gamovTvaleT niadagis 5 sm siRrmeSi 
temperaturebi. miRebuli maCveneblebi gav-
aanalizeT da davamuSaveT statistikurad 
[4], sadac gamovlenili iqna mWidro ko-
relaciuri kavSiri (R=0,97). mocemuli kav-
Siridan gamomdinare, raionebis terito-
riebisaTvis Sedgenilia gantoleba:  
 U=0,18x+0,31y-4,6                                                   (2), 

gantolebaSi U – minimaluri temperat-
uraa niadagis 5 sm siRrmeSi, X – Tovlis 
safaris simaRle, Y -  haeris absoluturi 
minimaluri temperatura. maSasadame, gvec-
odineba ra saTanado meteorologiuri 
faqtorebi, gavigebT saZiebo maCvenebels. 
ase, magaliTad gavigoT xaSuris raionSi, 
Semodgomaze xorblis CaTesvis da fesvTa 
sistemis ganviTarebis 5 sm siRrmeSi ni-
adagis temperatura Tovlis safaris qveS. 
dauSvaT, xaSurSi 2008 wels haeris abso-
luturi minimaluri temperatura aRiniSna 

-20, Tovlis safari 10 sm. am monacemebs 

CavsvavT gantolebaSi U=0,18•10+0,31•(-20)-4,6 
da gansazRvris Sedegad niadagis 5 sm si-

RrmeSi temperatura iqneba -9, es ukanaskn-
eli  ar iqneba kritikuli (damazianebeli) 
saSemodgomo xorblisaTvis. magram Tu 

aRmoCndeboda temperatura -13, -14 iqnebo-
da kritikuli. mcireTovlian, mkacr zam-

TarSi (haeris temperatura -16 da meti) 
SeiZleba aRiniSnos saSemodgomo xorblis 
aRmonacenebis moyinva da gameCxereba, rac 
mkveTrad amcirebs mosavals [1]. zogierTi 
regionis raionebSi haeris da niadagis ab-
soluturi minimaluri temperaturebi sak-
maod dabalia (Sida qarTli, mcxeTa-mTia-
neTi, samcxe-javaxeTi, nawilobriv qvemo 
qarTli da kaxeTi), raionebis mixedviT me-

ryeobs -20, -25-is da metis farglebSi. aR-
niSnuli regionebis xorblis mwarmoebel 

raionebSi dekaduri Tovlis safaris si-
maRle zRvis donidan 900 m simaRlemde 15-
20 sm-mdea. 900 metris zeviT Tovlis sa-
faris simaRle mniSvnelovnad matulobs 
da saSemodgomo xorblis gamozamTrebisa-

Tvis haeris temperaturis -23, -26-is Sem-
TxvevaSi damakmayofilebelia. saSemod-
gomo xorblis kulturas ama Tu im fazis 
ganviTarebisas agrometeorologiuri fa-
qtorebisadmi sxvadasxva moTxovnileba 
aqvs, rac gaTvaliswinebuli unda iqnas 
misi warmoebis raionebSi. magaliTad, sa-
Semodgomo xorblisaTvis kritikuli pe-
riodia milSi gamosvlis fazidan yva-
vilobis fazamde (es faza ZiriTadad em-
Txveva april-maisis Tveebs) da dakavSi-
rebulia mcenareebis tenze didi raodeno-
biT moTxovnilebasTan, radgan am peri-
odSi mimdinareobs yvavilebis da daTav-
Tavebis formireba. optimaluri teniano-
bis pirobebSi mcenareebi kargad viTa-
rdebian da didi raodenobiT iZlevian Ta-
vTavs da piriqiT [5]. saqarTveloSi sa-
Semodgomo xorblis mwarmoebel raione-
bSi atmosferuli naleqebis maqsimaluri 
raodenoba emTxveva mocemuli kulturis 
yvavilobis da milSi gamosvlis fazebis 
periods (april-maisi). 

saSemodgomo xorblis kargad gamozam-
Trebisa da gazafxulze vegetaciis gana-
xlebisas (april-maisi), normaluri da Ta-
nabari raodenobiT mosuli atmosferuli 

naleqebi (170-200 mm da meti), 5 mm na-
leqian dReTa ricxvi (9-10 da meti) da 
mcenareTa simaRle  65-70 sm da meti iZ-
leva maRali mosavlis miRebis garantias. 
aRniSnuli faqtorebis mravalwliuri me-
teorologiuri da agrometeorologiuri 
dakvirvebaTa monacemebis analizisa da 
damuSavebis safuZvelze damyarebuli iqna 
korelaciuri kavSiri, sadac saerTo mrav-
lobiTi korelaciis koeficienti Seadg-
ens R=0,82. am kavSiridan gamomdinare Sed-
genilia saSemodgomo xorblis mosavlis 
gansazRvrisaTvis regresiis gantoleba:  
 U=-4,0171x+0,9386y+9,1641z-85,3668               (3), 

gantolebaSi U - mosalodneli mosava-
lia (c/ha), x - atmosferuli naleqebis (mm-

Si) jami IV-V TveebSi, y - 5 mm atmosferu-
li naleqebis dReTa ricxvi (imave period-
Si), z - mcenareTa saSualo simaRle (sm-Si) 
IV-V TveebSi da gaizomeba maisis Tvis 
bolos. 

aRniSnul faqtorebze monacemebis aRe-
ba emTxveva saSemodgomo xorblis milSi 
gamosvlis fazidan – yvavilobis fazamde 
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periods. regresiis gantolebis saSualo 

kvadratuli cTomilebaa Su=2,16(c/ha). 
mocemuli regresiis gantolebiT ava-

geT saSemodgomo xorblis mosavlis ga-
nsazRvris nomograma (nax.1), romelzec ga-
mosaxulia mxolod sami cvladi sididis 
kavSirebi (mosavlis - U, atmosferuli na-
leqebis - x da mcenareTa simaRlis - z) y-
is mudmivobisas. es ukanaskneli, rogorc 
mudmivi, gaiangariSeba gantolebis Seswo-
rebiT, romelic gaTvaliswinebuli unda 
iqnas mosavlis (U) saboloo gansazRvri-
sas. maSasadame, nomograma agebulia U, x, z-
is gaangariSebisaTvis, y-is mudmivobisas. 
saSemodgomo xorblis mwarmoebel raio-

nebSi y-is 5 mm atmosferuli naleqebis 
dReTa ricxvis ariTmetikuli saSualo 
Seadgens 10. nomogramaze datanilia xor-
blis mosavlis sidideebi (U) gradaci-
ebiT, romlis gaangariSebisaTvis gamoye-
nebulia agrometeorologiaSi cnobili 

meTodi [4], ris mixedviTac Sedgenilia 5 
mm atmosferuli naleqian dReTa ricxvis 
Sesabamisad mosavlis Sesworebebi (c/ha), 
romelic erTvis nomogramas.  

 

5 mm dRe-
Ta ricxvi 

6 7 8 9 10 
11 12 13 14  

gadaxra 
c/ha 

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

 

nax.1 saSemodgomo xorblis mosavlis 
(c/ha) damokidebuleba atmosferul nale-
qebze (mm) da mcenaris simaRleze (sm), IV-V 
TveebSi gansazRvruli mosavlis Seswor-
ebebi 

saSemodgomo xorblis mwarmoebeli 
calkeuli raionebisaTvis da mTlianad 
saqarTvelosaTvis mosavlis aseTi gaanga-
riSeba mniSvnelovania marcvleulis mwa-
rmoebeli meurneobebis specialistebisa-
Tvis da sagegmo organizaciebisaTvis. aqve 
aRvniSnavT, rom mosavlis zusti gaan-
gariSebis sruli garantia SesaZlebelia, 
roca gaTvaliswinebulia mocemuli kul-
turis gamozamTrebis pirobebi, Sesabamisi 

agroteqnikuri RonisZiebebis droulad 
Catareba da sxva. 

zemoaRniSnulidan gamomdinare da-
vaskvniT, rom saSemodgomo xorblis kul-
turis gamozamTrebis da myari mosavlis 
miRebis garantias warmoadgens, Semodgo-

maze temperaturis 15-is qveviT gadasvlis 
TariRis dadgomidan 10 dRis Semdeg, nia-
dagis 5 sm siRrmeSi Teslis CaTesvis op-
timaluri vadis dadgena da droulad Ca-
Tesva. agreTve gazafxulze (april-maisSi) 
atmosferuli naleqebis Semcirebis 
SemTxvevaSi (80-100 mm), mosavlis Senar-
CunebisaTvis niadagis teniT uzrunvel-
yofa (1-2-jer morwyva). 
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It is worked out the equation of regress according to which 

optimum date of crop seeds on depth of 5 sm in ten days after 

transition of temperature below 15° is defined (Autumn). The 

equation definition of  minimal temperature of soil on depth 5 

sm at influence of absolutely minimal air temperature  and  

snow cover during the winter period Is given.  The equation 

definition of yield for districts productions of winter wheat is 

recommended. The dropped out atmospheric precipitation 

(170-200 mm and more) give a guarantee of a stable yield. 

 

УДК 630:551.58 Влияние агрометеорологических фак-

торов на условия перезимовки и урожайностьи ози-

мой пшеницы./Меладзе Г.Г., Тутарашвили М.У., Ме-

ладзе М.Г../ Сб. Трудов Института Гидрометеорологии 

Грузии. – 2011, - Т.116,с.26-29-Груз., Рез. Англ., Рус. 

Составлено уровнение регрессии, в соответствии с кото-

рой определяется (Осенью) оптимальная дата посева се-

мян на глубине 5 см через десять дней после перехода 

температуры ниже 15. Даѐтся в зимний период на глу-

бине 5 см почвы уравнение определения минимальной 

температуры почвы при влиянии абсолютно минималь-

ной температуры воздуха и снежного покрова. Для рай-

онов производителей озимой пшеницы рекомендуется 

уравнение определение урожая. Выпавшие атмосферные 

осадки (170-200 мм и более) дают гарантии стабильного 

урожая. 
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n. ramiSvili 
uak 551 

temperaturisa da sinotivis velis 

cvlilebis Seswavla Savi zRvidan hae-

ris nakadis transformaciisas 
Seiswavleba ZiriTadi meteorologiuri 

elementebis cvlilebis struqtura atmos-
feros qveda dedamiwis zedapiridan daax-
loebit erTi kolometrian fenaSi. am fe-
naSi xaxunis Zalis daZabuloba aris upi-
ratesi momqmedi Zala [1,2,3]. igi mudmivia 
da mudmivia agreTve qaris mimarTulebac. 
atmosferos aseT fenaSi ganixileba hae-
ris masata transformacia, rodesac masa 
gadaadgildeba erTi “sagebi” (gamomsxive-
beli) zRvis zedapiridan, mkveTrad 
gansxvavebuli Tvisebebis (temperatura, 
sinotive, mosiloba) mqone meore xmeleTis 
teritoriaze. 

miRebulia, procesi mimdinareobs iseTi 
xangrZlivobiT, rom igi CaiTvalos kva-
zistacionalurad. es iZleva saSualebas 
amocanis zogadi aRwerisaTvis visargeb-
loT hidroTermodinamikis gantolebaTa 
Semdegi sistemiT [2,5,10] 
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sadac  -potencialuri temperatura, 

u daw  qaris siCqaris mdgenelebi OX da 

OZ sakoordinato RerZebis mimarT; q -xve-

driTi tenianoba;  -haeris wylianoba; L -
orTqladqcevis kuTri siTbo; m -kondensa-

ciis siCqare; k -turbulentobis koefi-

cienti; b -pulsaciuri siCqaris saSualo 

xvedriTi kinetikuri energia; pc kuTri-

siTbotevadoba mudmivi wnevis dros. p-
atmosferuli wneva,  -haeris simkvrive, 
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 karmanis mudmiva; l -Serevis gza, R -

sxivur-radiaciuli nakadi; c -mudmiva. 
 Tu miviRebT, rom wnevis gradientis 

Zala da siTbo sxivuri nakadi cnobili 
sidideebia, maSin (1)-(8) sisitema SeiZleba 
CaiTvalos Caketilad. am sistemisaTvis 
aseve zogadad daismis Semdegi sasazRvro 
pirobebi[2] 
1) pirveli “sagebi” zedapirze (saidanac 
haeris masa moZraobs) meteorologiuri 
elementebis ganawileba mocemulia 

)(),( 10
zSzxS

x



  

aq S -is qveS igulisxmeba  kwubq ,,,,,  -

sidideebi. 
2) Semxvedri “sagebi” zedapiris axlos 
temperaturis da sinotivis veli cnobi-
lia. 
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sadac f  _ fardobiTi tenianoba. vinaid-

an wylis zedapiridan mimdinareobs ganu-
wyvetliv aorTqleba, amitom 

0),( 0
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Xzx   

3) dinamikuri pirobebi ki ase ganisaz-
Rvreba: 
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4) miwispira fenis zemoT meteorolo-
giuri elementebi ar ganicdian transfor-
mirebas, e.i. 

)(),( 1
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SzxS
Z
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aseTi zogadi amocana SeiZleba amoixs-
nas mxolod ricxviTi meTodebiT [2,4,5,6]. 

amocanis dasmaSi aris parametrebi, ro-
mlebic yovelTvis ar aris analizir-
ebadi. aqedan gamomdinare, mizanSewonilia 
movaxdinoT gamartiveba. kerZod, aviRoT 
mxolod temperaturisa da sinotivis ve-
lis transformacia (bunebrivia, calke Se-
iZleba Seswavlili iqnas dinamikuri pro-
cesebis transformacia). 

miTiTebuli SezRudva imis saSualebas 
iZleva, rom (1)-(8) sistemaSi siTbos sxi-
vuri da fazuri nakadebi ar miviRoT 

mxedvelobaSi; aseve, mowesrigebuli moZ-
raobis turbulenturi Sereva ugulvel-
yoT, turbulentur gacvlasa da adve-
qciur gadatanasTan SedarebiT. 

yovelives gaTvaliswinebiT amocana da-
dis Semdeg gantolebaTa sistemis amoxs-
naze [2]: 
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sasazRvro pirobebSi: 
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aq S  aris an Q , an q . 

davuSvaT, rom qaris siCqare u  mima-
rTulia horizontalurad ox  RerZis 
gaswvriv da ar aris x  da z -ze damo-

kidebuli; k  ar aris z -is hunqcia; zeda-
piris radiaciuli gaTboba an gaciveba 
nulia. aseT idealizirebul pirobebSi ix-
sneba Semdegi martivi amocana [2,3]. cno-
bilia, rom: 

z

T
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x
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 , 

amitom (9) gantoleba ase gadaiwereba: 

2
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z

T
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x
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                            (14) 

cxadia, aq T - haeris temperatura da   

- misi adiabaturi gradienti. 
(14) gantolebis amoxsna movnaxoT Sem-

degi funqciis saxiT: 

),(0 zxTzTT                   (15) 

sadac   - temperaturis vertikaluri 

gradienti.a 
(14)-saTvis unda sruldebodes Semdegi 

sasazRvro pirobebi: 

1) roca 0x , 0T ; 

2) roca 0z  da 0x , 01 TTT  . 

aq 1T  aris zRvis zedapiris temperatu-

ra (iTvleba mudmivad), 0T  - ki temperat-

ura xmeleTze. (15)-is CasmiT (14)-Si, sasa-
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zRvro pirobebis gaTvaliswinebiT mogv-
cems amoxsnas [3]: 

)]
4

(1)[( 01
kx

u
zTTT  ,            (16) 

sadac )( - albaTobis integralia. 

(16)-is bunebidan gamomdinareobs, rom T -

s tol mniSvnelobebs Seesabameba )( -is 

argumentis erTnairi sidideebi, e.i. 
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4

, 

anda: 
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42  .                            (17) 

 cxadia, C  aris 

01 TT

T



 -s haeris ma-

sis transformaciis gansazRvruli si-
dide. Tu am sidides vcvliT 0,1-dan 1,0-mde 

bijiT 0,1 da Sesabamis )( -s vipoviTs-

pecialuri tabulebidan [7], maSin gveqneba 
Semdegi cxrili 1.  

kx

u
z
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0 0,089 0,179 0,272 0,371 

0,477 0,596 0,723 0,906 1,163 
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1,0 0,9 0,8 0,7 0,6 

0,5 0,4 0,3 0,2 0,1 

  

Teoriul gaTvlebSi miRebulia, rom 

1k m2/wm da 10u m/wm [3]. am monacemebis 
safuZvelze z -is x -ze damokidebuleba 

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

napirodan daSorebis zrdiT trans-
formaciis procesi wonasworul mdgoma-
reobaSi gadadis miT ufro swrafad, rac 
dabalia vertikaluri gavrcelebis zona 

da metia C  sidide. 
Tu sakvlevi regionis orografiis ga-

vlenas gaviTvaliswinebT, nakadis mier 
mTis garsdenis pirobiT, kerZod, Semovi-

tanT axal 1z  koordinats gansazRvruls 

Semdegi saxiT [4,5,9]: 

H
yxH

yxz
z 






),(
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 ,                     (18) 

sadac ),( yx - reliefis amsaxveli fun-

qcia; H -simaRle, sanamdec vrceldeba tra-

nsformaciis gavlena ( H 1000m). 1z -koor-

dinatze gadasvlis Semdeg (17)-e damoki-
debuleba miiRebs saxes: 

x
u

Ckd
zd 

2
2 4

                      (19) 

sadac 
),( yxH

H
d


  - reliefis gavlenis 

maxasiaTebeli parametria. moyvanili Teo-
ria da Sedegebi ganvixiloT realur pi-
robebSi, kerZod, dasavleT saqarTvelos 
magaliTze. avarCioT zRvidan daSorebis 
mixedviT sami 25, 50 da 100 km radiusis 
zona. am zonebSi moTavsebuli dakvirvebis 
punqtebi da meteorologiuri elementebis 
mravalwliuri mniSvnelobebi [8] moyva-
nilia cxril 2-Si.  

cxrili 2-is monacemebis safuZvelze 

gaTvlili iqna )(tC  da )(qC  transfo-

rmaciis parametrebi da (17) da (19) for-

mulebiT z  da dz -s mniSvnelobebi. amas-

Tanave, gaTvaliswinebuli iqna zonaluri 

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

cxril 3-Si sidideebis mixedviT z  da 

dz -s x -ze damokidebulebis grafiki, Sesa-

bamisad )(tC  da )(qC -s erTidaigive mni-

SvnelobisaTvis moyvanilia nax. 1 _ 2-ze 
am grafikebis analizidan (fardobiTi 

tenianobis grafikebi analogiuria, mxo-
lod izrdeba vertikalis gaswvriv) gamo-
mdinareobs, rom Savi zRvidan daSorebis 
gazrdiT haeris masaTa transformaciis 
dros procesi stabilurSi gadadis ara 

marto C -s didi mniSvnelobisaTvis, rog-
orc es Teoriul nawilSia, aramed re-
liefis gavleniTac; amasTanave, reliefis 
gaTvaliswineba zrdis transformaciis ve-
rtikalur simaRles.  es ki metad mniSvne-
lovania, vinaidan sinoptikuri praqtik-
idan cnobilia, rom sakvlev regionze 
transformacia vlindeba ara marto 850 mb 
zedapirze, aramed 700 mb drosac. amrigad, 
reliefis gavlenis gaTvaliswinebam da-
asabuTa operatiul praqtikaSi arsebuli 
Sedegebi. aseTi kvleva pirvelad aris Ca-
tarebuli da miRebul Sedegebs aqvT didi 
Teoriuli da praqtikuli Rirebuleba. 
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cxrili 2 

# 
dakvirvebi 
punqti 

tempera-
tura t0C 

fardo-
biTi te-
nianoba f 

% 

qaris 
iCqare 
v m/wm 

ha
er

is
 

z
R
vi
s
 

ha
er

is
 

z
R
vi
s
 

s
aS

. 

ma
qs

. 

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

 
cxrili 3 
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me-
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2.5104 166 283 178 200 154 632 

5.0104 235 399 251 282 217 894  

10.0104 333 565 355 400 307 265  
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2.5104 170 290 203 226 85.5 1587  

5.0104 241 409 287 323 545 2245 1.143 

10.0104 341 579 406 457 71 317 2.510 

 
    Catarebuli kvlevidan sCans, rom Savi 
zRvis zedapirodan gadaadgilebuli ha-
eris masa transformacias ZiriTadad ga-
nicdis sanapirodan 50 km zolSi, zRvidan 
25 km-is radiusian zonaSi haeris masa in-
arCunebs parametrebis mniSvnelobebs, 
xolo 100 km zonaSi ukve mTlianad tra-
nsformirebulia. es Sedegebi fizikurad 
gamarTlebulia da realobas Seesabameba. 
kerZod, miRebuli Sedegebi Taviseburad 

adastureben im garemoebas, rom dasavleT 

saqarTveloSi klimatis acivebis tenden-
ciaa globaluri daTbobis fonze. 
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uak 551 atmosferos temperaturisa da sino-
tivis velis cvlilebis Seswavla Savi zRvi-
dan haeris nakadis transformaciisas./z. xve-
deliZe. T daviTaSvili, n. ramiSvili./. hmi-s 
SromaTa krebuli -2011.-t.116.-gv.29-33-qarT.; rez. 
qarT., ingl., rus.  
dedamiwis erTi regionis zedapiridan, fizi-
kuri TvisebebiT gansxvavebul, meore farTze 
haeris masaTa transformaciis gamokvleva iyo 
da rCeba aqtualur problemad. es gansa-
kuTrebiT exeba dasavleT saqarTvelos, sadac 
globaluri daTbobis fonze acivebis proce-
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sebi daikvirveba. aqedan gamomdinare, SromaSi 
Seswavlili iqna atmosferos temperaturisa 
da sinotivis velis cvlilebis buneba zRvidan 
haeris masis transformaciisas dedamiwis “sa-
gebi” zedapiris maxasiaTebeli parametrebis 
sxvadsxva mniSvnelobebisaTavis. pirvelad 
gaTvaliswinebul iqna dedamiwis reliefis da 
haeris nakadis transformaciis parametrebi da 
Seswavlilia maTi cvlileba zRvidan daSore-
bis mixedviT. aRmoCnda, rom Savi zRvidan 25 
km- radiusian zonaSi haeris masa inarCunebs 
zRvis maxasiaTebel parametrebis mniSvnelo-
bebs, xolo transformacia xdeba ZiriTadad 50 
km radiusian zonaSi. Semdeg mesame 100km-radi-
usian zonaSi haeris masa TiTqmis mTlianad 
xasiaTdeba regionis maxasiaTebeli sididee-
biT. aseTi daskvnebi pirvelad aris miRebuli 
da kargad asaxavs operatiul praqtikaSi dak-
virvebul realur procesebs. 
 

UDC 551 Investigation Of Changeability Of Atmospheric 

Temperature And Humidity Fields Of Atmospheric Cur-

rents Transformed  From The Black Sea./ Z. Khvedelidzr, 

T. Davitashvili, N. Ramishvili /. Transactions of the Institute 

of Hydrometeorology. -2011. - т.116. – p.29-33 - Georg.; 

Summ. Georg.; Eng.; Russ.  

Investigation of changeability of atmospheric currents trans-

ferred   from the Earth one region to another with different 

physical propertied is very actual problem of science. This 

problem especially is important for the territory of west 

Georgia, as there is observed cooling process on the back-

ground of global warming process. So in the present work 

there is  investigated  character of  changeability of atmos-

pheric temperature and humidity fields of atmospheric cur-

rents transferred   from the Black Sea to land for different pa-

rameters of land‟s surface. First time was studied  changea-

bility of atmospheric temperature and humidity fields of at-

mospheric currents transferred   from the Black Sea to land 

by mathematical modelling taking into account different pa-

rameters of land‟s surface and air currents. Results of calcu-

lations have shown that inside of zone with radius 25km. 

from the Black Sea atmospheric masses have preserved the 

Black Sea‟s parameters. The main  changeability of atmos-

pheric currents parameters were observed inside of zone 25-

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

from the Black Sea atmospheric masses have preserved the 

land‟s parameters. These results were obtained at first time 

by theoretical methods and they are in a good accordance 

with data observed in operational practice. 

 

УДК 551 Изучение Изменения Атмосферной Темпера-

туры и Полей Влажности при Трансформаций Воз-

душных Потоков с Черного Моря../З.Хведелидзе, Т. 

Давиташвили, Н.Рамишвили /. Сб.Трудов Института 

Гидрометеорологии АН Грузии. –2011. – т.116. – с.298-

33- Груз.; рез. Груз., Анг.,Русск.  

Исследование трансформаций воздушных потоков при 

переносе от поверхности одного региона земли на дру-

гую плошадь, отличающей физическими своиствами, ос-

тается весма актуальной проблемой науки. Это проблема 

особенно важнно для Западной Грузии, где на фоне гло-

бального потепления наблюдается процесе похолодания. 

Поэтому в данной работе изучается характер изменения 

атмосферной температуры и полей влажностьи при 

трансформаций воздушных потоков с Черного Моря на 

сушу, для разных параметров подстилающей поверхно-

стьи. В первые было принято во внимание параметри 

трансформации рельефа подстилающей поверхности и 

воздушных потоков и было изученно изменение транс-

формаций воздушных потоков при переносе от побере-

жья  Черного Моря. Результаты рассчетов показали, что 

в зоне 25 км от моря атмосферная масса сохраняет пара-

метри воздушних масс моря и основная трансформация 

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

атмосферная масса почти полностью характеразуется ве-

личинами присущей региону.Такой результат в первые 

било полученно теоретичесии и хорошо согласуется с 

данными имеющийся в оперативной практике.  
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g. grigolia, d. kereseliZe, v. trapaiZe,  
g. bregvaZe, n. cincaZe, o SveliZe 

hidrometeorologiis instituti 
uak 551.48.215 

globaluri daTbobis fonze md. na-

tanebis datborvis zonebis hidrome-

teorologiuri parametrebis 

 statistikuri Sefaseba 

msoflio meteorologiri oragnizaciis 
Sefasebis Sesabamisad  bolo 50 wlis man-
Zilze moxda saSualo globaluri tempe-
raturis 0,70C zrda, ramac gamoiwvia eq-
stremaluri hidrometeorologiuri kata-
strofebis gaxSireba. gamokvlevebi gviCve-
nebs rom  momavalSi kvlav navaraudevia 
temperaturis zrda, rac kidev ufro 
gaaxSirebs stiqiur movlenebs.  

klimatis cvlilebis Sesabamisad mo-
salodnelia mdinaris Camonadenis 
gansxvavebuli reaqcia, anu gaizrdeba  
kritikuli doneebis sazRvrebi, rac ga-
moixateba wyaldidobebisa da wyal-
movardnebis sixSiris gazrdaSi  Tavisi 
uaryofiTi SedegebiT. 

klimatis cvlilebis mimarT erT-erT 
yvelaze mowyvlad sistemas saqarTveloSi 
warmoadgens Savi zRvis sanapiro zona, 
romelic ormag zewolas ganicdis, ro-
gorc gazrdili mdinareuli Camonadenis 
da masTan dakavSirebuli wyalmovard-
nebis mxridan, aseve zRvis donis awevis 
gamo mis mier xmeleTis motacebis Sede-
gad. yovelive es iwvevs sanapiro zolis 
warecxva-datbvorvas da safrTxes uqmnis 
moqmed infrastruqturas da dagegmili 
mniSvnelovani ekonomikuri obieqtebis 
funqcionirebas.  

Savi zRvis doneze dakvirvebaTa mixed-
viT wylis donis permanentuli aweva 
daiwyo 1923-25 wlebidan da mimdinareobs 
2,5 mm/w  siCqariT, donis absoluturma 
nazrdma 1998 wlisaTvis 18 sm-s miaRwia, 
xolo SefardebiTma (zRvis zedapiris 
awevas sanapiros mimarT) zogan 50 sm-s 
gadaaWarba. 

 yvelaze swrafad eSveba 4,0-5,6  mm/w 
siCqariT foTi-sufsis sanapiro, saqarT-
velos sanapiro zonis centraluri monak-
veTis md. natanebis SesarTavis raioni-
urekis ubanis evstazia napiris mimarT 
klimatis cvlilebis fonze 1925-1996 ww. 
24 sm-ia, xolo Carecxili nawilis far-
Tobi (brunis kanoniT) 1995 wels 0,48 km2-
ia, romelmac evstaziuri procesebis gamo 
ukve dakarga 0,6 km2 farTobis sanapiro 
zoli. momavalSi es danakargi 1,0 km2-mde 
gaizrdeba, aseve gaizrdeba mdinaris Set-
borvis sigrZe da imdenad Semcirdeba 

sxvaoba mdinaris donesa da mis napirs 
Soris, rom P≤3-5% uzrunvelyofis wyal-
movardnebis dros mdinare gadmolaxavs 
napirs da datboravs sakmaod did farTo-
bebs. 

Savi zRvispira regionisaTvis metad 
mniSvnelovania sanapiro zolis dacva wa-
recxvisagan da datborvisagan, maTgan 
miyenebuli zaralis riskis Semcireba, 
risTvisac saWiroa auzis mdinareebis maq-
simaluri xarjebis da misi ganmapirobe-
beli meteofaqtorebis urTierTkavSiris 
dadagena. mdinare natanebsa da ureks So-
ris zRvispira monakveTi, intensiurad da-
saxlebulia, aq ganlagebulia mniSvnelo-
vani obieqtebi, aqvea unikaluri rekreaci-
uli Tvisebebis mqone magnetituri plaJi, 
amitom misi hidrolgiuri reJimisa da 
stiqiuri movlenebis Seswavla erT-erTi 
aqtualuri sakiTxia.   

mdinaris qveda welSi zRvis SesarTa-
vamde vrceldeba kolxeTis daculi te-
ritoria, amitom mis konteqstSi mniSvne-
lovania natanebis hidrologiuri reJimis 
kvleva. am regionisaTvis dakvirvebis mo-
nacemebi hidrometeorologiur parametre-
bze 1990 wlidan SezRudulia, aqve unda 
avRniSnoT, rom md.natanebs uerTdeba md. 
Coloqi SesarTavidan 0,6 km-ze, xolo Co-
loqs ki natanebis SesarTavidan 1 km-ze 
uerTdeba md.oCxamuri, rac Tavis mxriv 
zrdis datborvis risks.   

Tu amas davumatebT teqtonikuri pro-
cesebiT gamowveul kolxeTis dablobis 
teritoriis TandaTan daSvebas da Savi 
zRvis donis awevas, ris Sedegac mcirdeba 
sxvaoba mdinaris napirisa da zRvis sana-
piro xazs Soris, datborvis riski izr-
deba.  

aqedan gamomdinare mdinare natanebis 
auzi datborvis riskebis dasadgenad war-
moadgens saintereso sakvlev obieqts, gan-
sakuTrebiT misi qveda weli. igi xasiaT-
deba Zlieri da intensiuri wyalmova-
rdnebiT mTeli wlis ganmavlobaSi, garda 
amisa zRvis Relvis dros xdeba mdinaris 
SesarTavSi Setborva, ris gamoc xSiria 
didi farTobebis datborva da zarali. 

mdinare natanebi saTaves iRebs aWara-
imereTis qedis CrdiloeT ferdobze 2560m. 
simaRleze da Caedineba Sav zRvaSi sof. 
SekveTilTan. mdinaris sigrZe 60 km-ia, sa-
Sualo daxriloba 430/00, wyalSemkrebi 
auzis farTobi 657 km2, auzis saSualo 
simaRle 830 m. auzSi, gansakuTrebiT 
marcxena sanapiroze da zemo welSi, kar-
gadaa ganviTarebuli mdinaris hidrogra-
fiuli qseli romlis saSualo sixSire 
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1.60km/km2-ia,. md. natanebis auzSi 727 mdi-
narea. saerTo sigrZe 1052km. ZiriTadi Se-
nakadebia: md. bJuJa (32km), md. skurdubi 
(13km), md. orapo (11km) da md. Coloqi (24km). 
mdinaris doneebis reJimi ZiriTadad xa-
siaTdeba mZlavri da intensiuri wyaldi-
dobebiT mTeli wlis ganmavlobaSi. Se-
modgomaze (IX-XI) aRiniSneba 4-dan 14-mde 
wyaldidoba. misi simaRle wyalmovard-
namde arsebul donesTan SedarebiT Sead-
gens 0.8-0.9m, maqsimaluri ki 2.9m-s. zamTar-
Si (XII-II) wyaldidobebi meordeba aseve 
xSirad (3-13) maTi simaRl;e meryeobs 1-dan 
3-mde. Ggazafxulze da zafxulSi wyal-
didobebi iSviaTia (2-10), magram am pe-
riodSi isini gamoirCevian didi siZlie-
riT, gansakuTrebiT zafxulSi da 5-6 m 
simaRles aRweven (27/VIII, 1941w.) sof. nata-
nebTan. zafxulSi (VII, VIII) aRiniSneba da-
bali doneebi. 

mdinaris Camonadeni formirdeba wvimis 
(58.9%), Tovlisa (17.3%) da miwisqveSa wy-
lebiT (23.8%). gazafxulze Camoedineba 
wliuri Camonadenis (III-V) 31%, zafxulSi 
(VI-VIII) 20%, Semodgomaze (IX-XI) 25%, zam-
TarSi (XII-II) 24%. 

mdinaris xarjebsa da naleqebs Soris 
korelaciuri kavSirebis dasadgenad, Se-
varCieT baxmarosada anaseulis meteoro-
logiuri sadguris monacemebi. maT sakma-
risad mWidro korelaciuri kavSirebi 
aqvT da kargad axasiaTeben md. natanebis 
Camonadens (ix.cxr.1). 
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rogorc cxrilidan Cans, maisis TveSi 
korelaciis koeficienti aRmoCnda uaryo-
fiTi (-0.19; -0.16) orive meteorologiuri 

sadgurisaTvis (baxmaro, analeuli). es 
aixsneba imiT, rom april-maisis TveebSi 
md. natanebi ZiriTadad Tovlis wylebiT 
sazrdoobs, amitom wvimis wylebis gavle-
na Camonadenze gacilebiT mcirea. yvelaze 
didi korelaciuri kavSirebi (0.69-0.92) 
dafiqsirebulia VIII-XII TveebSi, rodesac 
mdinaris Camonadenis sazrdoobaSi Ziri-
Tadad wvimis wylebi monawileobs. 

agebul iqna trendebi, isini faqtiurad 
umniSvneloa, garda baxmarosi, romelsac 
uaryofiTi trendi axasiaTebs ( r =-0.4) (ix. 
cxr.2).  

nax. 1-ze mocemulia md. natanebis (s. 
natanebTan) saSualo Tviuri, Tviuri maq-
simaluri da dafiqsirebuli maqsimaluri 
xarjebis mniSvnelobebi Tveebis mixedviT. 
rogorc naxazidan Cans saSualo Tviuri 
xarjebis maqsimaluri mniSvnelobebi da-
fiqsirebulia april-maisSi (29.4; 34.5), 
xolo minimaluri (17.9; 16.7) zafxulis 
TveebSi ivniss-ivlisSi. maqsimaluri Tvi-
uri xarjebi oqtomber-noemberSi, xolo 
dafiqsirebuli maqsimaluri ivlisis Tve-
Si. Tu am naxazs SevadarebT mosuli at-
mosferuli naleqebis histogramas (ix. 
nax.2), aRmoCndeba rom naleqebis maqsimumi 
emTxveva dafiqsirebuli maqsimaluri xar-
jis mniSvnelobas. aqedan gamomdinare Seg-
viZlia vTqvaT, rom md. natanebi warmoad-
gens tipiur SavizRvispira tipis mdinares, 
romelic mTeli wlis ganmavlobaSi Ziri-
Tadad sazrdoobs mosuli wvimis wylebiT 
da nawilobriv Tovlis nadnobi wylebiT 
gazafxulis periodSi. 
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J. mamasaxlisi 
hidrometeorologiis instituti 
 g. doxnaZe, j. fanCuliZe 
(ssau) 
uak 556.048 
mdinaris datborvis zonaSi mim-

dinare eroziuli procesebis prog-

nozi 

im stiqiur movlenebs Soris, romlebic 
Zalze did zians ayenebs kacobriobas, 
erT-erTi pirveli adgili uWiravs wyal-
didobebs da wyalmovardnebs, TiTqmis 
yvela mdinare xSirad gadmodis napirebi-
dan da itboreba mimdebare teritoriebis 
mniSvnelovani farTobebi, romlis drosac 
seriozuli ziani adgeba dasaxlebul 
punqtebs, sasoflo-sameurneo savargul-
ebs, mrewvelobas, transports, xSiria ad-
amianTa msxverplic. 

istoriuli wyaroebidan naTeli xdeba, 
rom es movlenebi odiTganve safrTxes 
uqmnida mosaxleobas da kacobriobac iZu-
lebulia sxvadasxva meTodebiTa da xer-
xebiT win aRudges mosalodnel zarals. 

wyaldidobebisa da wyalmovardnebis 
Sedegad mosalodneli katas-trofebis Ta-
vidan acilebisaTvis aucilebeli pirobaa 
am movlenebisa da misi Tanmxlebi proce-
sebis winaswari gansazRvra-prognozireba. 

aRniSnuli movlenebisa da procesebis 
prognozirebis sakiTxi dakavSirebulia 
maTi ganmapirobebeli ZiriTadi faqtore-
bis winaswar gansazRvrasTan. aseTi faq-
torebia: mdinaris maqsimaluri xarjebi, 
napirsamagri nagebobebis saimedoba da Se-
saZlo datborvis zona. 

mdinaris mosalodneli maqsimaluri xa-
rjebis dadgena unda moxdes istoriul 
faqtebze da dakvirvebis masalebze dayr-
dnobiT. dakvirvebis masalebis simciris 
SemTxvevaSi mizanSewonilia gamoviyenoT 
farTod aprobirebuli meTodi, romelic 
minimaluri monacemebis safuZvelze iZle-
va maqsimaluri informaciis miRebis saSu-
alebas. aseTi meTodia cnobili monte-ka-
rlos meTodi, romlis hidrologiaSi pra-
qtikulad gamoyenebas saqarTveloSi dasa-
bami mieca akad. g. svaniZis naSromebis sa-
fuZvelze [6]. 

mdinaris mosalodneli maqsimaluri 
xarjis gansazRvris Sedegad unda dad-
gindes napirsamagri nagebobebis saimedoba 
mdinaris mTel sigrZeze da dafiqsirdes 
SedarebiT naklebsaimedo kveTebi wylis 
am xarjebis gasatareblad. agreTve is ad-
gilebi, sadac napirsamagri nagebobebi ar 
arsebobs da arsebul pirobebSi mosa-
lodnelia wylis gamodineba kalapotidan. 
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mdinaris kalapotidan gadmodenili 
wylis datborvis zonis gansazRvrisaTvis, 
garda wylis moculobisa, romlis miax-
loebiTi mniSvneloba SeiZleba dadgindes 
mdinaris maqsimaluri xarjebisa da wyal-
movardnebis xangrZlivobis mixedviT, au-
cilebelia vicodeT mdinaris kalapotTan 
mimdebare farTobebis reliefi. 

Tanamedrove etapze, reliefis warmo-
saxvis tradiciuli meTodebis geodezi-
uri da fotogrammetriuli gazomvebis, 
aerokosmosuri fotosuraTebis deSifri-
rebis avtomatizebam waSala zRvari to-
pografi-ul, geodezur da kartografiul 
samuSaoTa Soris da isini gaaerTiana erT 
dasrulebul kompleqsSi, ris safuZvel-
zec Seiqmna geosainformacio sistemebi 
(gss). 

geosainformacio sistemebi saSualebas 
iZleva avtomatizebulad ganvaxorcieloT 
yovelgvari informaciebisa da dakvirve-
bis monacemebis Segroveba, Senaxva, damu-
Saveba, analizi da gamosaxva. mTel rig 
ganviTarebul qveynebSi es sistemebi ayva-
nilia saxelmwifo doneze da gamoiyeneba 
mrval sferoSi [1]. 

gss-ebis gamoyenebiT SesaZlebelia ne-
bismieri sxvadasxva Sinaarsisa da formis 
monacemebis optimaluri saxiT dajgufeba, 
erTmaneTisagan gansxvavebuli cifruli 
informaciis dakavSireba aucilebel sac-
nobaro monacemebTan, CvenTvis saintereso 
obieqtisaTvis masSi CatvirTuli yovelg-
vari informaciis (teqstebi, cxrilebi, 
grafikebi, sqemebi, fotoebi da sxv.) moZeb-
na da maTi gamokvleva sasurveli mimar-
TulebiTa da kombinaciiT. 

geosainformacio sistemebSi tradici-
uli rukebis (toporukebis) nacvlad ga-
moiyeneba eleqtronuli rukebi (cifruli 
rukebis gamosaxuleba monitoris ekranze), 
romelTa Tavisebureba mdgomareobs imaSi, 
rom saTanado SekiTxvis safuZvelze Sei-
Zleba ganisazRvros adgilmdebareobis ne-
bismieri elementis CvenTvis saWiro max-
asiaTeblebi. 

gss-ebis gamoyenebam dasabami misca tra-
diciuli meTodebisaTvis miuwvdomeli am-
ocanebis efeqturad gadawyvetas. kerZod, 
garda imisa, rom operatiulad miiReba 
teritoriebis reliefis cifrobrivi sam-
ganzomilebiani modeli, warmatebiT SeiZ-
leba vawarmooT geografiul garemoSi mi-
mdinare yovelgvari dinamikuri procese-
bis Seswavla-prognozireba. 

aRniSnulidan gamomdinare, wyaldido-
bebisa da wyalmovardnebis, mdinaris ka-
lapotis mimdebare farTobebis datborvis 

zonis da masSi mimdinare eroziuli pro-
cesebis prognozirebaSi gss-ebis gamoyene-
bas alternativa ar gaaCnia. 

mdinaris kalapotidan gadmodenili 
wylis xarjebisa da mimdebare terito-
riebis reliefis mixedviT SesaZlebelia 
dadgindes wylis dinebis mimarTuleba da 
siCqareebi datborvis zonaSi. sadac Sei-
Zleba adgili hqondes niadagis rogorc 
garecxvis, aseve daleqvis procesebs. iq, 
sadac wylis nakadis siCqare naklebi iq-
neba qvefenili niadagis gamrecx siCqa-
reze, adgili eqneba natani masalis aku-
mulacias. 

datborvis zonaSi gruntebis garecxvis 
siRrme SeiZleba ganisazRvros formuliT 
[5]. 

 1

01 Ah (VΔfaq/VΔdas-1)dt            (1) 

sadac A=10-764ωd; ω _ pulsaciuri siCqa-
reebis saSualo sixSire; d _ gruntis mo-
wyvetili nawilakebis saSualo diamteri 
m; VΔfaq _ wylis nakadis fskeruli siCqare 
m/w; VΔdas _ dasaSvebi (aragamrecxi) siC-
qare mocemuli gruntisaTvis m/w. 

v. gonCarovis mixedviT wylis nakadis 
fskeruli siCqare tolia [2]: 

VΔfaq
6/1)/( HV                 (2) 

n2,226/1                         (3) 

sadac n aris gruntis hidravlikuri 
simqise: Δ _ simqisis Sverilobis simaRle 
m; V _ wylis nakadis saSualo siCqare 
m/wm; H _ wylis nakadis siRrme m. 

dasaSvebi (aragamrecxi) siCqare moce-
muli gruntisaTvis iangariSeba formu-
liT (4): 

VΔd ]25,1)[(
6,2

2
25,1 00

00

grnaw CKd
gm




 


  (4) 

sadac g aris simZimis aCqareba m/wm2; m - 
koeficienti, romelic iTvaliswinebs 
calkeuli faqtorebis gavlenas gruntis 
garecxvaze (aseTi faqtorebia: gruntis 
sawyisi sinotive, wylis nakadSi fskeru-
li da ativnarebuli natanebis arseboba 
da sxva); П0 _ gadatvirTvis koeficienti, 
romelic iTvaliswinebs nakadis gamrecxi 
SesaZleblobebis cvlilebas siCqareebis 
pulsaciuri xasiaTis gavleniT; γnaw, γ0  _ 
Sesabamisad gruntis nawilakebis da wy-
lisxvedriTi wona t/m3; KK0 _ bmuli gru-
ntebis erTgvarovani koeficienti, romel-
ic axasiaTebs gruntis SeWidulobis maC-
veneblebis saalbaTo gadaxras, maTi sa-
Sualo mniSvnelobidan: Cgr _ bmuli 
gruntis simtkice gaxleCvaze, romelic 
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iangariSeba formuliT Cgr=0,035C, sadac C 
aris wyliT gajerebuli gruntis ze-
dapiruli fenis SeWiduloba t/m2. 

davuSvaT, rom konkretul SemTxvevaSi 
wylis nakadis faqtobrivi fskeruli siC-
qare droSi sinusoiduri formiT icvleba 
(nax. 1), romelic gamoixateba formuliT 
[3]. 

VΔfaq= 












t

Tt
K cos1           (5) 

faq

 
nax. 1. fskeruli siCqaris cvlileba 
droSi. 
 

 

 me-5 damokidebulebis 1-Si CasmiT da 
misi integrirebiT vRebulobT 

ht=2AKT/VΔdas-2AT                               (6) 
zogad SemTxvevaSi dro, romlis ganmav-

lobaSi fskeruli siCqare icvleba, SeiZ-
leba daiyos calkeul monakveTebad da am 
periodebSi misi (fskeruli siCqaris) 
mniSvneloba CaiTvalos mudmiv sidided. 

datborvis zonis dadgena da masSi mim-
dinare eroziuli procesebis prognozi-
reba unda moxdes mdinaris kalapotis 
mTel sigrZeze arsebuli mimdebare far-
TobebisaTvis da Sefasdes, sad ufro met 
saSiSroebas warmoadgens, pirvel rigSi, 
datborva da Semdeg ki eroziuli proce-
sebi, rac saSualebas mogvcems raciona-
lurad daigegmos wyaldidobebis, wyal-
movardnebis da maTi Tanmxlebi negatiuri 
movlenebis ganviTarebis sawinaaRmdego 
RonisZiebebi. 
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uak. 556.048 mdinaris datborvis zonaSi mimdi-
nare eroziuli procesebis prognozi./ J. mama-
saxlisi, g. doxnaZe, j. fanCuliZe/.hmi-s Sroma-
Ta krebuli. -2011, – t. 116. gv.36-38-qarT.; rez. 
qarT., ingl., rus. 
Catarebuli Teoriuli da laboratoriuli 
kvlevebis Sedegad miRebuli gruntis garecx-
vis damokidebulebebis gamoyenebiT, mocemulia 
mdinaris datborvis zonaSi mimdinare erozi-
uli procesebis winaswari gansazRvris prin-
cipebi, rac saSualebas mogvcems, racionalu-
rad daigegmos wyaldidobebis, wyalmovardne-
bis da maTi Tanmxlebi negatiuri movlenebis 
ganviTarebis sawinaaRdmego RonisZiebebi. 
 

UDC 556.048 Forecast of Erosive Processes of a Flowed 

Zone of a River./D. Mamasakhlisi, G. Dokhnadze, J. Pan-

chulidze/. Transactions of the Georgian Institute of Hydro-

meteorology. -2008. - т.115. – p.36-38-Georg.; Summ. 

Georg.; Eng.; Russ.  

The report indicates the issues of forcasting the erosion 

process in flooded zone when freshets impact on the lakes. 

The essential facts are defined, such are lakes maximum out-

lays reliability of costal fortification in the flooded zone. 

The profitability of using of geoinformation system is envi-

saged for solving the existing tasks. 

Forcasting the flooded zone and leaking into it the erosion 

processes at the whole length of the rivers allows the relevant 

planning for the actions the floods and against the erosion. 

 

УДК556.048 Прогнозирование эрозионных процессов 

в зоне затопления реки./Мамасахлиси Ж., Дохнадзе Г., 

Панчулидзе Д/. Сб.Трудов Института Гидрометеороло-

гии Грузии.–2011.–т.116.–с.36-38-Груз.;Рез.Груз., Анг., 

Рус./ 
В статье приводятся вопросы прогнозирования эрози-

йных процессов в зоне затопления при паводковых 

явлениях на реках. Рассматриваются основные опре-

деляющие факторы, какими являются максимальные 

расходы рек, надѐжность берегоукрепительных соору-

жений и зона затопления. 

Показана перспективность использования геоинформац-

ионных систем для решения поставленных задач. 

Приведены формулы позволяющие определению 

размывов почвогрунтов в зависимости от факторов 

обуславливающих процессы эрозии. Даѐтся зависимость 

для расчѐта глубины разлива грунтов, при заданной 

синусоидальной форме изменения фактических данных 

скоростей водного потока по времени. 

Прогнозирование зоны затопления и протекающих в нѐм 

эрозионных процессов по всей длине реки позволит 

рационально запланировать противопаводковые и 

противоэрозионные мероприятия. 
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basilaSvili c. 
hidrometeorologiis instituti 
uak 556.16 
saqarTvelos mdinareTa wyaldidobis 

periodis Camonadeni 

dRes, roca qveynis ekonomikuri mdgo-
mareobis gamo aRar xdeba mdinareTa Camo-
nadenis srulyofili aRricxva da dakvi-
rvebis masalebis gamoqveyneba, aucilebe-
lia misi normebis dazusteba arsebuli 
monacemebis analizis safuZvelze, gansa-
kuTrebiT wyaldidobis periodisaTvis, 
romlis drosac xSirad xdeba garemos, 
mosaxleobisa da meurneobis dazaraleba. 

wyaldidoba saqarTvelos mdinareTa 
wylianobis mTavari maxasiaTebelia, ami-
tom swored misi xasiaTis mixedviT moxda 
mdinareTa daraioneba [5], sadac vrclad 
aris aRwerili maTi reJimebi. is mokled 
SeiZleba ase Camoyalibdes: I zona - mdina-
reebi zafxulis wyaldidobiT (mulxra, 
mestiaWala, dolra, nakra, gvandra da sa-
keni). maTi hidrografebi xasiaTdeba erTi 
maqsimumiT zafxulSi (ivlisi-agvisto) da 
erTi minimumiT zamTarSi (Tebervali). 
wliuri Camonadenis norma 65-105 l/wm. km2 
farglebSi meryeobs, romlis  80-85% zaf-
xulis wyaldidobaze modis; 

II zona - mdinareebi gazafxul-zafxulis 
wyaldidobiT, romlebic kavkasionis sam-
xreTis ferdobebze iwyebian da saTaveebSi 
xasiaTdebian xangrZlivi wyaldidobebiT 
marti-aprilidan agvistos bolomde, roca 
gaedineba wliuri Camonadenis 60-70% da-
savleT saqarTveloSi da 25-40% aRmosav-
leT saqarTveloSi. Camonadenis norma da-
savleTSi 40-88 l/wm,km2, xolo aRmosav-
leTSi 16-40 l/wm, km2; 

III zona - mdinareebi gazafxul-zafxu-
lis wyaldidobiT da wvimis wyalmovard-
nebiT wlis yvela dros (bzifis, kodoris, 
enguris, cxeniswylisa da rionis Sua 
welSi), sadac wyaldidobis dros (marti-
ivlisi) gaedineba 40-62% wliuri Camona-
denisa, romlis norma dasavleTis mdina-
reTaTvis (gumismTa, xobi) 40-65 l/wm, km2, 

xolo aRmosavleTSi is 30-35 l/wm,km2 –s 
Seadgens; 

IV zona - mdinareebi gazafxulis 
wyaldidobiT da zafxul-Semodgomis 
wyalmovardnebiT (yvirila, Zirula, Cxeri-
mela, xaniswyali da sxva), romlebSic 
wyaldidobis (Teberval-ivnisis) dros 
gaedineba 60-70% wliuri Camonadenisa, rac 
22-32 l/wm, km2-s Seadgens, xolo karstul 
mdinareebze (tyibula, qveruna, skifi, Sa-
baTaRele, wyalwiTela) is 26-62 l/wm, km2-
ia; 

V zona - mdinareebi wyalmovardnebis 
reJimiT SavizRvispira zolSi, sadac 
wlis yvela dros wyalmovardnebis awev-
dawevis intensivoba Seadgens 180-200 
sm/dRe-RameSi. wliuri Camonadenis norma 
auzebis simaRlis mixedviT icvleba 38-dan 
85 l/wm, km2-mde; 

VI zona - mdinareebi gazafxulis wyal-
didobiT da Semodgomis wyalmovardnebiT 
(aWariswyali, qobliani, Zama, ateni, TeZami, 
algeTi, xrami). wyaldidobis (marti-ivn-
isi) odenoba meryeobs 40-dan 75%-mde wli-
uri Camonadenidan, romelic 4-16 l/wm, km2-
s Seadgens; 

VII zona - mdinareebi gazafxulis wyal-
didobiT (aprili-ivlisi) javaxeTis mTia-
neTSi, roca gaedineba 50-70% wliuri Ca-
monadenisa, romelic aq 4-11 l/wm km2-ia. 

sadReisod, Cvens mier, 1991 wlamde ar-
sebuli dakvirvebis masalebiT (50-60 wlia-
ni periodisaTvis) saqarTvelos yvela 
mniSvnelovani hidrokveTebisaTvis, dazus-
tebulia rogorc wliuri, ise wyaldido-
bis periodis saSualo mravalwliuri mni-
Svnelobebi da maTi wili (%) wliur Ca-
monadenSi (cxr. 1). 

1936-1975 wlebis monacemebis safuZ-
velze [4] wyaldidoba iwyeba: md. engurze–

xaiSTan ( 2320H  m) martSi (70%), ZiriTa-
dad III dekadaSi (45%); md. rionze – alpa-

nasTan ( 1810H  m) martis samive dekadaSi 
erTnairad aris mosalodneli; md. yviri-

laze q.zestafonTan ( 960H  m) TebervalSi 
(49%) an martSi (46%);   md. mtkvarze q. 
TbilisTan wyaldidoba iwyeba martSi 
(69%), ZiriTadad I dekadaSi – 41%; md. 

alazanze – sofel SaqrianTan ( 1260H  m) 
martis (82%) I dekadaze modis wyaldido-
bis dawyebis 34%. 
mTavar mdinareTa hidrokveTebisaTvis 1957-
1980 wlebis hidrografebisa da Sesabami-
sad meteofaqtorebis kompleqsuri gra-
fikebis mixedviT gansazRvruli wyaldi-
dobis saSualo mniSvnelobebi, misi da-
wyebisa da damTavrebis TariRebi da xang-
rZlivoba mocemulia cxr. 2. misi anali-
zidan Cans, rom md. enguris zemo welSi 
da md. zesxoze wyaldidoba mimdinareobs 
martidan agvistomde  da  aq  misi  wili  
wliur  CamonadenSi 70-82%-ia. 
    afxazeTis mdinareebze, md. rionis ze-
mo welSi, cxeniswyalze, liaxvze da 
TeTr aragvze wyaldidoba martidan ag-
vistomdea, roca gaedineba 65-70% wliuri 
Camonadenisa. danarCen mdinareebze wyal-
didoba martidan ivnisamde an ivlisamdea. 
yvelaze xanmokle wyaldidobas adgili 
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aqvs  md. yvirilasa da mis Senakadebze 
Tebervlis III dekadidan maisamde sul 88-
98 dRe. 
cxrili 1. mdinareTa Camonadenis dazus-
tebuli mniSvnelobebi 

mdinare –  
punqti 

au
z
is

 
f
ar

T
. A

 k
m2
 

au
z
is

 
s
aS

. 
s
i
ma
R
. H

 m
 

d
ak
v.
 
w
el

T
a 
r
ao

d
. N

 w
. 

Ca
mo

n
ad

en
i
s
 f

en
a,

 R
 m
m 

va
r
ia
c
. 
ko

ef
,i
c

 C
v 

wyaldi-
dobis 

xarjebi, 
m3/wm 

QIV-

VIII 
%w
l 

bzifi- 

s.jirxva 
1410 1690 58 2199 0,20 157 66,4 

aRm.gumis.-
soxumhes 

114 1700 55 2219 0,22 12,1 63,0 

kodori- 

s.laTa 
1420 1920 60 2056 0,13 151 68,0 

enguri- 

s.xaiSi 
2780 2320 49 1338 0,20 214 75,5 

xobi- 

s.legaxare 
310 1640 45 2197 020 32,2 62,3 

rioni-
s.alpana 

2830 1810 68 1148 0,17 165 67,0 

cxeniswy.-
s.luji 

506 2240 50 1522 0,20 36,8 50,7 

texuri- 

s.naqalaq. 
558 1160 52 1900 019 46,7 46,2 

      QIII-VI %wl 

yvirila- 

zestafon 
2490 960 60 767 0,20 94,4 52,1 

xaniswyali- 

s.baRd. 
655 1230 54 765 0,18 27,2 56,5 

sufsa- 

xidmaRala 
1100 970 46 1455 019 57,8 38,4 

Woroxi- 

s.erge 
22000 – 53 399 0,20 48,5 58,8 

aWaris-
wyal-qeda 1360 1470 53 1066 0,16 76,8 55,6 

Tergi- 
s.yazbegi 778 2820 53 1001 0,23 28,9 39,1 

mtkvari- 
Tbilisi 21100 – 75 303 0,22 384 63,4 

faravani- 
xerTvisi 2350 2120 55 252 020 29,8 52,6 

focxovi- 
sxvilisi 1730 1870 62 403 020 45,7 68,7 

didi liax-
vi- 
kexvi 

924 2100 55 922 0,24 46,1 57,5 

qsani- 
s.korinTa 461 1830 55 642 0,27 16,1 57,8 

T.aragvi- 
fasanauri 335 2140 54 1140 0,18 17,5 48,1 

S.aragvi- 
SesarTavi 235 2030 52 1043 0,18 12,9 55,5 

fS.aragv- 
maRarosk. 736 2060 32 836 0,19 31,0 53,5 

algeTi- 
farcxisi 359 1320 52 242 0,20 4,98 61,0 

qc.xrami-
dageTxaCini 2150 1720 52 273 0,22 24,4 43,8 

iori- 
s.orxevi 587 1580 43 644 0,24 12,8 35,9 

alazani- 
s.birkiani 282 2200 41 159 0,19 19,6 47,1 

 
 

 

wyaldidobis dros xdeba gamovlineba 
im mcire zomis Seuswavleli mdinareebisa, 
romelnic xSirad did saSiSroebas uqm-
nian garemos, amitom aucilebelia maTi 
wyaldidobis normis dadgena. am mizniT 
igeba Seswavlil mdinareTa Camonadenis 
kavSirebi maTi auzebis saSualo simaR-
leebTan, radgan mTis auzebSi adgilmde-
bareobis simaRle axasiaTebs maformire-
beli faqtorebis kompleqsur moqmedebas 
mdinaris Camonadenze. kerZod auzis si-
maRlis matebasTan erTad izrdeba nale-
qebis raodenoba da Sesabamisad Camona-
denic, rac maqsimalur mniSvnelobas aR-
wevs myinvaruli sazrdoobis sazRvarze, 
romlis zemoTac mcirdeba da 4000 metr 
simaRleze ukve 0-mde ecema. 

 

cxrili 2.  mdinareTa wyaldidobis m 
maxasiaTeblebi 

mdinare-punqti uzis far-
Tobi,km2 

saSualo Camonade-
ni 

mm km3 
%wl 
Cam. 

bzifi-jirxva 1410 1365 1,91 65 

kodori-laTa 1420 1318 1,92 68 

gvandra-gvandra 197 2292 0,45 70 

CxalTa-CxalTa 465 1668 0,78 67 

enguri-ifari 362 825 0,30 76 

mestiaWala-
mestia 

144 2264 0,33 82 

nakra-naki 126 2064 0,26 78 

TxeiSi-xaiSi 222 762 0,18 63 

xobi-legaxare 310 1078 0,33 51 

rioni-uwera 707 1033 0,73 74 

rioni-oni 1060 1021 1,08 76 

rioni-xidikari 2010 823 1,65 73 

rioni-alpana 2830 780 2,21 72 

jojora-
pipileTi 

408 690 0,28 67 

Saora- 

q. TluRi 
29,4 569 0,02 54 

lajanuri-
orbeli 

231 676 0,16 56 

yvirila-
zestafoni 

2490 358 0,89 49 

Zirula-weva 1190 310 0,37 45 

Cxerimela-xarag. 398 440 0,18 44 

xaniswy.-baRdaTi 655 431 0,28 58 

wablariswy.-
sairme 

102 540 0,06 58 

cxeniswyali-
luji 

506 1001 0,51 70 

cxeniswy.-
rcxme# 

1450 957 1,39 67 

zesxo-zesxo 44,8 1943 0,08 71 

Woroxi-erge 22000 242 5,33 64 

aWariswyali-
qeda 

1360 573 0,74 53 

mtkvari-
xerTvisi 

4980 134 0,68 68 

mtkvari-minaZe 8010 141 1,12 60 

mtkvari-likani 10500 159 1,67 64 

mtkvari-grakali 16700 170 2,78 65 
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focxovi-
sxvilisi 

1730 259 0,45 67 

qobliani-mlaSe 468 523 0,24 70 

abasTumani-
abasT. 

99,0 266 0,03 68 

bojomula-
borjomi 

165 316 0,05 65 

didi liaxvi-
java 

646 625 0,40 69 

T. aragvi-
fasanauri 

335 615 0,21 54 

xadisxevi-ckere 18,8 722 0,01 48 

fS. aragvi-
maRaros. 

736 433 0,37 62 

algeTi-
farcxisi 

359 167 0,06 61 

qc.-xrami-
edikilisa 

544 263 0,14 55 

maSavera-d. dma-
nisi 

570 154 0,09 50 

bolnisi-
samwevrisi 

292 121 0,04 64 

iori-lelovani 494 434 0,21 58 

alazani-
birkiani 

282 900 0,25 54 

alazani-
Saqriani 

2190 262 0,79 60 

stori-leCuri 203 637 0,13 54 

didxevi-artana 78,0 739 0,06 52 

mdinare-punqti 

saSualo TariRebi 

d
R
e-
T
a 
r
ao

d
-

en
o
b
a 

dawye- ba 

pi
ki
 

d
am
-T

av
r
eb
a 

bzifi-jirxva 16.03 22.05 02.08 141 

kodori-laTa 21.03 26.06 23.08 157 

gvandra-gvandra 29.03 27.06 21.08 146 

CxalTa-CxalTa 30.03 15.06 18.08 142 

enguri-ifari 15.04 03.07 15.09 153 

mestiaWala-
mestia 

20.04 22.07 29.09 164 

nakra-naki 13.04 25.06 13.09 154 

TxeiSi-xaiSi 30.03 07.06 16.08 140 

xobi-legaxare 20.03 07.06 21.07 123 

rioni-uwera 24,03 28.06 27.08 158 

rioni-oni 20.03 13.06 30.08 165 

rioni-xidikari 17.03 02.06 29.08 165 

rioni-alpana 14.03 22.05 29.08 169 

jojora-
pipileTi 

18.03 16.05 11.08 147 

Saora- 

q. TluRi 
18.03 27.04 12.06 87 

lajanuri-
orbeli 

17.03 16.05 13.07 120 

yvirila-
zestafoni 

23.02 02.04 31.05 98 

Zirula-weva 22.02 03.04 20.05 88 

Cxerimela-xarag. 22.02 07.04 21.05 89 

xaniswy.-baRdaTi 24.02 18.04 30.06 127 

wablariswy.-
sairme 

04.03 21.04 08.07 127 

cxeniswyali-
luji 

02.04 01.06 23.08 144 

cxeniswy.-
rcxme# 

26.03 11.06 21.08 149 

zesxo-zesxo 07.04 11.07 01.09 157 

Woroxi-erge 01.03 01.05 22.07 144 

aWariswyali-
qeda 

02.03 18.04 20.06 112 

mtkvari-
xerTvisi 

27.03 03.05 05.07 100 

mtkvari-minaZe 29.03 01.05 05.07 100 

mtkvari-likani 28.03 30.04 08.07 103 

mtkvari-grakali 19.03 28.04 15.07 124 

focxovi-
sxvilisi 

26.03 02.05 05.07 102 

qobliani-mlaSe 25.03 28.04 06.07 104 

abasTumani-
abasT. 

25.03 24.04 01.07 99 

bojomula-
borjomi 

21.03 23.04 01.07 103 

didi liaxvi-
java 

25.03 21.05 09.08 138 

T. aragvi-
fasanauri 

28.03 26.05 02.08 128 

xadisxevi-ckere 03.04 11.06 18.07 107 

fS. aragvi-
maRaros. 

30.03 01.06 31.07 124 

algeTi-
farcxisi 

22.03 09.05 25.05 97 

qc.-xrami-
edikilisa 

25.03 05.05 30.06 98 

maSavera-d. dma-
nisi 

23.03 15.05 30.06 100 

bolnisi-
samwevrisi 

21.03 09.05 29.06 102 

iori-lelovani 23.03 27.05 21.07 121 

alazani-
birkiani 

29.03 05.06 28.07 122 

alazani-
Saqriani 

20.03 05.06 30.07 133 

stori-leCuri 29.03 10.06 20.07 114 

didxevi-artana 28.03 18.05 17.07 112 
 

SeniSvna: cxrili Sedgenilia wylis kadastris [2] mona-
cemebis safuZvelze. 

 

magram, cnobil mecnierTa gamokvleveb-
Si (b. zaikovi, 1946; a. vaJnovi, 1951, 1956; n. 
vladimirovi, 1959; v. bikovi, 1959;  g. xma-
laZe, 1961) naCvenebia rom kavkasiis piro-
bebSi auzebis erTi da igive simaRleze, 
klimaturi pirobebis sxvadasxvaobis gamo, 
damaxasiaTebelia Camonadenis didi cva-
lebadoba. amitom, Camonadenis kavSiri au-
zis simaRlesTan araa universaluri da 
atarebs lokalur xasiaTs. am dros daiS-
veba garkveuli cdomilebebi, rac ganpi-
robebulia aseTi damokidebulebis dadge-
nis dros warmoqmnili sirTuliT. masze 
miuTiTebda jer kidev is mkvlevari [3], 
romelmac pirvelad gamoavlina es damo-
kidebuleba kavkasiis mdinareebze. 

amis gasarkvevad, Cvens mier 1991 wlamde 
arsebuli monacemebiT agebuli iqna kav-
Sirebi mdinareTa Camonadenisa sxvadasxva 
ganzomilebebiT (wylis xarji –Q m3/wm, 

moduli – Μl/wm,km2, fena–R mm da mocu-
loba– W km3), auzebis saSualo simaRleeb-
Tan calkeuli auzebisaTvis: bzifi, ko-
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dori, enguri, rioni, liaxvi, qsani da ara-
gvi. maTi analizidan gairkva, rom wer-
tilTa didi gafantulobis gamo SeuZle-
belia raime kavSiris gamovlena. amis mi-
zezi, Cveni azriT, aris Seswavlil mdina-
reTa auzebis simaRliTi cvalebadobis 
mcire diapazoni, sadac Camonadenis ma-
formirebeli hidrometeorologiuri faq-
torebi ZiriTadad erTidaigive kanonzo-
mierebebiT icvlebian. 

aseT SemTxvevaSi mdinareTa Camonadenis 
ZiriTadi ganmsazRvreli SeiZleba iyos au-
zis farTobi, amitom Cvens mier gamokv-
leuli iqna wyaldidobis sxvadasxva ganz-
omilebebis (Q,M,R,W) kavSiri mdinareTa au-
zebis farTobebTan ( A km2). maTgan sakmaod 
kargi aRmoCnda damokidebulebebi wylis 
xarjebTan (Q m3/wm), romelTa wrfivi apro-
qsimaciiT miRebul iqna martivi gamosax-
uleba Seuswavlel mdinareTa  Camonade-
nis gansazRvrisaTvis:  

aA,Q                     (1) 
sadac a  - parametria, romlis mniSvneloba 
dasavleT saqarTvelos mdinareTa wyaldi-
dobis CamonadenisaTvis Semdegia: afxazeT-
is regionSi (md. bzifisa da kodoris au-
zebSi) a =0.105, md. enguris auzSi a =0.085, 
md. xobis, texurisa da cxeniswylis auzSi 
a =0.064, md. rionis auzSi a =0.062, xolo 
aRmosavleT saqarTvelos mdinareTa auze-
bisaTvis (liaxvi, qsani, aragvi) a =0.046. 

amrigad, garkveul simaRliT zonaSi, 
SedarebiT erTnair bunebriv pirobebSi, 
mdinareTa wylianobaze yvelaze srul in-
formacias iZleva auzis farTobi, romlis 
gansazRvra metad advilia arsebuli ru-
kebis saSualebiT Seuswavlel mdinareTa 
Camonadenis gaangariSebisaTvis. e.i. erT 
regionSi rac metia mdinaris wyalSemkre-
bi auzis farTobi, miT metia misi Camona-
deni. aq cdomileba SeiZleba gamoiwvios 
iseTma faqtorebma, rogoricaa magaliTad 
auzis saSualo simaRle, misi daxriloba 
da mdinareTa qselis sigrZe. 

Seuswavlel mdinareTa wylis xarjebis 
gansazRvrisaTvis Cvens mier, Sedgenil 
iqna, agreTve Seswavlil-analog mdinare-
Ta wyaldidobisa da maT saSualo wliur 

xarjebs ( Q m3/wm) Soris kavSirebi, romel-
ic aproqsimirdeba aseve martivi gamosax-
ulebiT: 

QbQ              (2) 

sadac b  – parametris mniSvnelobebi af-

xazeTis mdinareTaTvis 1,97,b   enguris au-

zSi 1,95,b   md. xobis, texuris da cxenis-

wylis auzSi 1,73,b   md. rionis auzis 

mdinareTaTvis 1,70,b   xolo aRmosavleT 

saqarTvelos mdinareTaTvis 2,0b  . 
Seuswavlel mdinareTaTvis wylis sa-

Sualo wliuri xarjis ( Q ) mniSvneloba 
SeiZleba advilad ganisazRvros Camonade-
nis rukiT [1]. 

aRsaniSnavia, rom (1) da (2) formulebis 
erTdrouli gamoyenebiT SeiZleba Se-
mowmdes Camonadenis gaangariSebis sis-
wore. 

vinaidan Camonadenis normis mdgradoba 
mocemul landSaftisaTvis ar aris uc-
vleli, amitom ZiriTadi hidrokveTe-
bisaTvis, Cvens mier, dazustebulia wyal-
didobis periodis saSualo Camonadenis 
wlidan wlamde cvalebadobis maxasia-
Teblebi: variaciisa (Cv ) da asimetriis 
(Cs ) koeficientebi. aRmoCnda rom, wyal-
didobis wylis xarjebis cvalebadoba 
wlidan wlamde SedarebiT mcirea 
( 0,24,0,14Cv   CS = 0,50 – 1,10), rac aixsneba 
imiT, rom am periodSi mdinareebi regu-
larulad ikvebebian ZiriTadad mdgradi 
Tovlis safaris nadnobi wylebiT. 

amrigad, informaciis uqonlobis 
SemTxvevaSi, saqarTvelos mdinareTa 
wyaldidobis periodis Camonadenis gan-
sazRvrisaTvis dazustebulia maTi mra-
valwliuri normebi da cvalebadobis max-
asiaTeblebi, romelnic aucilebelia ro-
gorc Camonadenis prognozirebis dros, 
aseve sxvadasxva saxis wyalsameurneo 
gaangariSebisaTvis. 

Seuswavlel mdinareTaTvis ki miRebu-
lia martivi gamosaxuebebi wyaldidobis 
saSualo xarjebis gansazRvrisaTvis, ra-
sac praqtikuli daniSnuleba aqvs garemo-
sa da mosaxleobis usafrTxoebisaTvis. 
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Западное Закавказье, Л., Гидрометеоиздат, 310 

стр. 
 

uak  556.16 saqarTvelos mdinareTa wyaldido-
bis periodis Camonadeni. /basilaSvili c./hmi-s 
SromaTa krebuli.---2011,t.116,gv.39-43-qarT.; rez.; 
qarT., ing.,rus.  

saqarTvelos yvela mniSvnelovani hidrok-
veTisaTvis dazustebulia saSualo wliuri da 
wyaldidobis periodis Camonadenis normebi, 
variaciis da asimetriis koeficientebi, agre-
Tve wyaldidobis dawyebisa da damTavrebis 
TariRebi da xangrZlivoba. 

Seuswavlel mdinareTaTvis Sedgenilia em-
piriuli gamosaxulebebi wyaldidobis norme-
bis dasadgenad.  

  

UDC 556.16 Runoff of flood period on rivers of Geor-

gia./Basilashvili Ts./Transactions of the Institute of Hydro-

meteorology.–2011–V.116–p.39-43-eorg.:Summ.Georg., 

Eng.,  Russ. 

For all important river stations norms of annual and flood 

period runoff are defined of variation and asymmetry. The 

beginning and ending dates, and durations of flood period are 

also established. 

For unstudied rivers empiric expressions are composed to 

establish the norms of flood period runoff.  
 

УДК  556.16 Сток за период половодья на реках Гру-

зии. /Басилашвили Ц.З./Труды Института гидромете-

орологии АН Грузии.-2011.-т.116.с.39-43-Груз.;рез.;Груз. 

Анг., Русск. 

Для всех важных гидростворов рек Грузии уточнены 

нормы годового стока и за период половодья, коэф-

фициенты вариации и асимметрии, а также даты начала и 

конца и продолжительность половодья. 

Для определения стока половодья неизученных рек 

установлены эмпирические выражения.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ДЖ.Г.МАМЕДОВ 

Институт географии имени акад. Г. А. Алиева НАН 

Азербайджана. 

УДК 551.48.212 (479.24) 

МЕТОДИКА РАСЧЁТА ИЗМЕНЧИВОСТИ 

НАИБОЛЬШИХ РАСХОДОВ ВОДЫ РЕК 

БОЛЬШОГО КАВКАЗА  

(В ПРЕДЕЛАХ АЗЕРБАЙДЖАНСКОЙ 

РЕСПУБЛИКИ) 

Статья посвящена разработке методики расчѐта 

изменчивости наибольших расходов воды  VQC .С 

этой целью выявлена связь между VQC  и суточным 

максимумом осадков, которая характеризует поте-

нциальную возможность расхода воды. На 

основании полученной формулы был произведѐн 

расчѐт VQC . 

Сопоставление результатов расчѐта с фактичес-

кими данными показывает на их близкую сходи-

мость. 

Так, из рассмотренных 33 пунктов рек погре-

шность расчѐта в основном не превышает ±20%. 

На основании вышеизложенного, рекомендуе-

мые формулы могут быть использованы для 

расчѐта изменчивости наибольших расходов воды 

неизученных рек данной территории. 

Изменчивость наибольших расходов воды 

 VQC  имеет большое значение для науки и прак-

тики (создание водохранилищ, гидротехнических 

сооружений и др.). 

Как известно, изменчивость годового стока 

воды, а также и изменчивость наибольших расхо-

дов воды,  зависят от водности рек. Ясно, что 

водность рек во всех регионах, в том числе на 

Большом Кавказе, за исключением территорий 

экваториальной зоны, не остается постоянной в 

течение года. Это прежде всего зависит от влияния 

атмосферных осадков на сток воды. По мнению [5], 

атмосферные осадки являются потенциальной 

возможностью стока воды. Известно, что от 

высотности водосбора рек, а также фильтрующей 

способности трещиноватых пород, на отдельных 

водосборах рек атмосферные осадки подвергаются 

различным количествам расхода воды. На наш 

взгляд это должно иметь особое значение для 

стекающих рек Большого Кавказа. Из-за неуспе-

ваемости фильтрации трещиноватых пород ливне-

вые атмосферные осадки отличаются от осадков 

обычного режима. На рассматриваемой территории 

формирование стока воды обычно начинается с 

марта месяца оттаиванием снегов и выпадением 

дождей, а в отдельных реках (например, Гусарчай, 

Гудиалчай), вечных снегов и ледников, имеющихся 

на водосборе рек. В связи с этим повышение 

уровня воды в реках начинается в основном весной, 

а также осенью, а спад – летом (исключая прохо-

ждение селевых потоков, а также оттаивание 
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вечных снегов и ледников) и зимой. 

На наш взгляд, указанные причины должны 

влиять на колебание стока и изменчивость наи-

больших расходов воды. Как было отмечено выше, 

атмосферные осадки являются потенциально воз-

можной среднегодового стока воды, а их суточное 

максимальное значение (на уровне результата 

совокупности влияющих факторов) должно влиять 

на величину изменчивости наибольших расходов 

воды. 

Следует отметить, что по сравнению с изменчи-

востью наибольших расходов воды изменчивость 

среднегодового расхода воды изучена более 

подробно, чему посвящено большое количество 

работ. Первая попытка отыскания оптимальных пу-

тей определения 
VQC  принадлежит [2,3,6,7,11, 12]. 

Более детальный подход для определения VQC  

был сделан [1, 7, 9]. 

Для рассматриваемой территории о наибольших 

VQC  непосредственное отношение имеет работа 

[7]. 

Автором для условий Закавказья и Дагестана 

выявлена зависимость между изменчивостью 

расходов половодья и площадью средней высоты 

водосбора. Одновременно автор отмечает: «Для 

южного склона Большого Кавказа из-за отсутствия 

достаточных данных наблюдений в отдельных 

гидрологических районах, а также из-за незна-

чительных данных, параметры указанных формул 

не приведены ([7], с.93). 

Следует отметить, что хотя в ежегодниках и в 

ОГХА-ах отмеченное измерение расхода воды, 

можно считать приближенным, то это не указывает 

на то, что они являются недействительными. Что 

же касается ежедневных расходов воды, иногда не 

снимались с  QH   из-за селеносности име-

ющих большое отклонение точек от кривых. В это 

время для восстановления ежедневного расхода 

воды пропущенных дней часто использовали 

графические и прямые интерполяции между 

измеренными расходами воды по комплексному 

графику. Поэтому эти данные считались сомни-

тельными и приближенными, так как они несо-

мненно являются стационарно наблюдаемыми. В то 

же время исследователь предлагает использовать 

связь максимальных расходов половодья и павод-

ков неизученных рек Закавказья и Дагестана ([7], с. 

94). Отсутствие достаточных данных наблюдений 

для стекающих рек южного склона Большого 

Кавказа уже было выше отмечено. К сожалению, в 

монографии исследователь не приводит соответс-

твующей таблицы между фактическими и вычис-

ленными VQC  наибольших расходов воды, а также 

их отклонение от фактических данных. Также не 

дается исследователем насколько выгодно отли-

чается его предлагаемая формула от других. Что же 

касается стекающих рек с северо-восточного скло-

на Большого Кавказа исключая бассейн реки 

Самур, автором использовано всего 4 пункта рек. 

Хотя для любой территории разработанная им 

методика расчета VQC  должна была охватить в 

основном все пункты рек, а полученные расчетные 

связи должны были соответствовать фактическим 

данным с наименьшим отклонением. 

Следует отметить, что имеющиеся данные Нац-

ионального Департамента Гидрометеорологии Ми-

нистерства Экологии и Природных Ресурсов Азе-

рбайджанской Республики по 2011 год в настоящее 

время дают возможность вычислить VQC  наиболь-

ших расходов воды по 39-ти стационарным пунк-

там рек. 

Собранный и систематизированный фактичес-

кий материал стационарных наблюдений над 

наибольшими расходами воды позволяет провести 

более углубленные исследования по VQC  и разра-

ботать его методику расчета при отсутствии дан-

ных многолетних наблюдений. 

Учитывая это, считаем целесообразным рассмо-

треть новую зависимость, отличающуюся от пре-

дыдущей и характеризующая специфику исследуе-

мой территории. 

Произведенные нами расчеты показывают, что 

величина VQC  на исследуемых реках изменяется от 

0,10 по 2,99. Наибольшая величина VQC  порядка 1 

и более характерна для верховьев рек Гуручай – 

с.Сусай, Курмухчай – с.Сарыбаш, с.Илису, Куна-

хсайсу – с.Сарыбаш, Гайнар – близ устья, Чихаду-

рмаз – близ устья. 

В среднегорье большие величины VQC  имеет 

Джагаджукчай – с.Рустов, Атагчай – с.Алтыагадж, 

Хармидорчай – с.Халтан, Балакенчай – г.Балакен, 

Талачай – г.Загатала, Агчай – Агчай, Агричай – 

с.Башдашагыл и Ахохчай – с.Ханагах. А в низ-

когорье наибольшая величина VQC  в отличие от 

VRC  не наблюдаются. 

Очевидно, что указанная изменчивость по VQC  

зависит от атмосферных осадков (в том числе от 

суточного максимума осадков), т.е. от водности 

рек. В последние годы ее колебание происходит в 

связи с потеплением климата [4, 8]. 

Поскольку рассматриваемая территория являет-

ся горной, то выпадение атмосферных осадков 

(особенно ливневых дождей) не всегда охватывает 

все высотные пояса. Вероятно, что вышеуказанные 

условия по VQC  почти соответствуют атмосфер-

ным осадкам. По этой причине ливневые дожди не 

всегда могут охватывать сплошные площади 

водосбора рек. Во время полного охвата тер-

ритории речного водосбора в направлении от 
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высокогорья к конусувыноса ливневыми дождями 

наблюдаются катастрофические сели или паводки. 

Наоборот, при выпадении ливневых атмосферных 

осадков на разных поясах (например, от сре-

днегорья или низкогорья к направлению конуса 

выноса) в вышеуказанных реках наибольшие 

величины VQC  принимают различные значения. 
 

Таблица. Характеристика изменчивости наиболь-

ших расходов воды рек  

Большого Кавказа 

№ 
 

Река-пункт 

С
р

ед
н

я
я
 в

ы
со

та
 в

о
д

о
сб

о
р

а,
  

м
 

С
р

ед
н

ес
у

то
ч

н
ы

е 

м
ак

си
м

ал
ь
н

ы
е 

ат
м

о
сф

ер
н

ы
е 

о
са

д
к
и

, 
 м

м
 

1 Гусарчай-Кузун 2940 35 

2 Гуручай-Сусай 2930 45 

3 Гудийалчай-Гырыз 2590 35,6 

4 Гудийалчай-Хыналыг 2960 39,9 

5 Гудийалчай-Кюпчал 2400 36,7 

6 Хыналыгчай-Хыналыг 2780 39,9 

7 Агчай-Джек 2590 41,8 

8 Агчай-Сухтагала 1480 47,8 

9 Гарачай-Рюк 2600 49,9 

10 Вельвеличай-Нахурдузу 2020 47,7 

11 Вельвеличай-Тенгиалты 1870 47,7 

12 Деркчай-Дерк 2050 36 

13 Хармидорчай-Халтан 1380 39,1 

14 Атачай-Алтыагадж 1360 39,1 

15 Сумгайытчай-Перекишкюль 890 38 

16 Балакенчай-Балакен 1560 66 

17 Талачай-Загатала 1710 93 

18 Курмухчай-Сарыбаш 2440 66 

19 Курмухчай-Илису 2270 58,8 

20 Гамамчай-Илису 2380 58,8 

21 Кунахайсу-Сарыбаш 2370 75 

22 Агчай-Агчай 1990 60 

23 Агричай-Башдашагыл 1560 58,1 

24 Гайнар-близ устья 2040 58 

25 Чухадурмаз-близ устья 2210 59,9 

26 Сангерчай-Галаджык 2050 44 

27 Турианчай-Савалан 1280 0,44 

28 Геокчай-Геокчай 976 45,3 

29 Бумчай-Бум 2240 60 

30 Тиканлычай-Тиканлы 2380 42 

31 Ахохчай-Ханагах 1660 70 

32 Гирдиманчай-Гаранохур 1820 38,4 

33 Пирсаатчай-Шамахы 1356 38 

 

 

 

 

 

Река-пункт 

Изменчивость 

наибольших 

расходов воды 

О
тк

л
о

н
ен

и
е 

VQC

о
т 

ф
ак

ти
ч

ес
к
и

х
 %

 

факQC  выпQC  

Гусарчай-Кузун 1,10 1,34 22 

Гуручай-Сусай 1,84 1,33 -28 

Гудийалчай-Гырыз 0,27 0,30 10 

Гудийалчай-Хыналыг 1,01 0,72 -28 

Гудийалчай-Кюпчал 0,28 0,32 14 

Хыналыгчай-Хыналыг 0,45 0,47 5 

Агчай-Джек 0,34 0,35 4 

Агчай-Сухтагала 0,48 0,47 -1 

Гарачай-Рюк 0,56 0,56 0 

Вельвеличай-Нахурдузу 0,90 0,89 -1 

Вельвеличай-Тенгиалты 0,33 0,30 -10 

Деркчай-Дерк 0,24 0,25 6 

Хармидорчай-Халтан 0,19 0,25 32 

Атачай-Алтыагадж 0,95 0,99 4 

Сумгайытчай-

Перекишкюль 

1,42 1,32 -7 

Балакенчай-Балакен 1,46 1,22 -9 

Талачай-Загатала 1,32 1,14 -14 

Курмухчай-Сарыбаш 1,44 1,79 25 

Курмухчай-Илису 3,07 3,93 28 

Гамамчай-Илису 1,75 1,44 -18 

Кунахайсу-Сарыбаш 1,29 1,38 7 

Агчай-Агчай 1,33 1,38 4 

Агричай-Башдашагыл 3,08 2,40 -28 

Гайнар-близ устья 1,51 1,44 -4 

Чухадурмаз-близ устья 1,70 1,44 -15 

Сангерчай-Галаджык 0,54 0,71 31 

Турианчай-Савалан 0,56 0,71 27 

Геокчай-Геокчай 0,45 0,76 35 

Бумчай-Бум 1,20 1,44 20 

Тиканлычай-Тиканлы 0,68 0,64 -6 

Ахохчай-Ханагах 2,72 2,05 -25 

Гирдиманчай-Гаранохур 0,44 0,52 18 

Пирсаатчай-Шамахы 0,45 0,51 13 

 

  Вероятно, что между суточным максимумом ат-

мосферных осадков и изменчивостью VQC  должна 

быть тесная связь. Увязка величины VQC  с суто-

чным максимумом осадков более приемлема для 

исследуемой территории и представляется нижеу-

казанным уравнением: 
n

VQ XKС                                        (1) 

где Х  средняя величина суточного максимума ос-

адков в мм; VQC  - изменчивость наибольших расхо-

дов воды (безразмерная величина); n - степень ура-

внения; K   - переменный коэффициент (безразме-

рный), величина которого изменяется в зависимо-

сти от физико-географических условий территории. 



hidrologia 

saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi tomi # 116 

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.№116 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГРУЗИНСКОГО ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА ТОМ № 116 

----------------------------------------------------------------------------------------------- 

 46 

Указанная зависимость между комплексом VQC  

из-за сложности физико-географических условий 

территории имеет 4 вида уравнения. 

Из них 3 – для северо-восточного и 1 – для юж-

ного склона Большого Кавказа. Полученная связь 

соответствует территориальному распределению. 

На северо-восточном склоне Большого Кавказа для 

расчета VQC  различаются следующие группы: 

для междуречья Гусарчай-Агчай  

51,300114,0 XСVQ                     (2), 

для междуречья Гарачай-Деркчай 
51,3000326,0 XСVQ                   (3), 

для междуречья Деркчай-Сумгайытчай 
51,300342,0 XСVQ                     (4), 

для группы рек южного склона Большого 

Кавказа междуречье Балакенчай-Пирсаатчай 
29,21222,0 XСVQ                       (5) 

Следует отметить, что южная часть территории 

Большого Кавказа отличается от северо-восточной 

сильными прохождениями и часто повторяю-

щимися селями. На южном склоне выпадение 

атмосферных осадков характеризуется в основном 

в виде ливня. Поэтому для этой части территории 

исследования связь относится к одной группе. 

Результаты вычисления VQC  по представленн-

ым формулам приведены в таблице. Их анализ 

указывает на удовлетворительную сходимость вы-

численных величин VQC  с фактическими данными. 

Погрешность расчета в основном не превышает 

±20%. 

На основании вышеизложенного, рекомендуем 

использовать предлагаемые формулы для расчета 

величины VQC  наибольших расходов воды слабо-

изученных и неизученных рек Большого Кавказа. 

Итак, в заключение мы пришли к следующим 

выводам: 

1. Выявлено, что изменчивость наибольших 

расходов воды согласуется с высотной поясностью 

рельефа, причем его наибольшая величина 

преобладает в высокогорном поясе, а также 

частично в верхней части среднегорья, что связано 

с охватом ливневых дождей.  В остальных частях 

территории количество выпадения ливневых 

дождей сравнительно одинаково. 

2. Высокая величина VQC  связана с много-

летним колебанием климата, особенно в последнее 

время с повышением ее температуры. 

3. Все расчѐтные результаты VQC  указывают на 

достоверность принятых нами суточных макси-

мумов осадков. 
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UDC 551.48.212 (479.24)  

METHODICS OF CALCULATION OF CHANGABILI-

TY OF GREATEST EXPENDITURE OF WATER OF 

THE RIVERS GREATEST CAUCASUS (IN THE TER-

RITORY OF AZERBAIJAN REPUBIC)./J.H.MAME-

DOV/Transactions of the Georgian Institute of  Hydromete-

orology.-2011.-v.116. p.43-47- Russ; Summ. Eng; Russ. 

The article deals with the ground work of calculation me-

thodics changability the greatest expenditure of waters 

 VQC  and subsistence of rainfalls was revealed, where it is 

charactirized potential chance of expenditure of water. 

On the basis of gained formula was carried calculation 

VQC . 

Comparing results of calculation with the informa-

tion shows to their close similarity. 

So from learned 34 posts of rivers the error of cal-

culation mainly doesn’t rise ±20%. 

On the basis of upper mentioned given formula can 

be used for calculation of changability greatest expend-

iture of water not learned rivers of given territory. 
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УДК 551.48.212 (479.24)  

МЕТОДИКА РАСЧЁТА ИЗМЕНЧИВОСТИ НАИБО-

ЛЬШИХ РАСХОДОВ ВОДЫ РЕК БОЛЬШОГО КА-

ВКАЗА (В ПРЕДЕЛАХ АЗЕРБАЙДЖАНСКОЙ РЕС-

ПУБЛИКИ)/ДЖ.Г.МАМЕДОВ/Сб.Трудов ИГМ АН 

Грузии.–2011.–т.116.–с43-47-Русск.;рез., Анг.,Русск. 

Статья посвящена разработке методики расчѐта 

изменчивости наибольших расходов воды  VQC .С 

этой целью выявлена связь между VQC  и суточным 

максимумом осадков, которая характеризует 

потенциальную возможность расхода воды. На 

основании полученной формулы был произведѐн 

расчѐт VQC . 

Сопоставление результатов расчѐта с 

фактическими данными показывает на их близкую 

сходимость. 

Так, из рассмотренных 33 пунктов рек 

погрешность расчѐта в основном не превышает 

±20%. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

j. fanCuliZe, J. mamasaxlisi  
(ssau) 

uak. 631-402 
Camonadenis moculobis gaangari-

Sebis axali meTodika Warbteniani 

zonis hidroqselisaTvis 

miuxedavad imisa, rom mravladaa Semu-
Savebuli wyaldidobis Sedegad Camonade-
nis gansazRvris Teoriuli da praqtiku-
li gaangariSebani, romlebic ZiriTadad 
Sesrulebulia regionaluri empiriuli 
formulebis saSualebiT anda analizuri 
formulebis parametrebis koreqtirebiT 
konkretuli bunebrivi pirobebisTvis, isi-
ni jer kidev Sorsaa srulyofisagan. 

analizuri gaangariSebani Tavis mxriv 
dafuZnebulia Camonadenis warmoqmnis (ge-
nezisis) principebze da iTvaliswinebs im 
umTavres faqtorebs, romlebzedac Ziri-
Tadad damokidebulia Camonadenis sidide. 

Camonadenis warmomqmneli ZiriTadi 
faqtorebidan gamomdinare, Cvens mier Se-
moTavazebuli saangariSo damokidebule-
bis saboloo saxis micemis safuZvels 
warmoadgenda klasikuri formulebis 
modeli, kerZod ki, d.# sokolovskis 
cnobili formula [1], 

Qmaq.= 
tn

FH28,0
ƒ m3/wm 

vinaidan wvimis xangrZlivoba gatole-
buli iyo talRis garbenis t drosTan, 
amitom genetikuri Teoriis mimdevar av-
torTa zogierTma warmomadgenelma maqsi-
maluri wylis xarjis gaangariSebis dros 
miiRo: 

V

l
tT n   da F=lb; sadac: 

Qmaq. ƒHƒ
/

0,28H
ƒ

28,0
bv

vl

lb

t

FH

n


   

rasac aralogikur Sedegamde mivyavarT, 
rodesac wyalSemkrebis sigane erTi da 
igivea, wylis xarjs vRebulobT erTnairs 
sxvadasxva l sigrZisa da sxvadasxva F 
farTobisaTvis [2]. 

hidrologTa saerTaSoriso simpozi-
umebze araerTxel iqna aRniSnuli, rom 
bunebaSi mimdinare fizikuri procesebis 
maTematikuri aRwera kargavs bunebriv 
arss. es kargad Cans Cvens SemTxvevaSic. 
magaliTad, T _ dro, romelic naleqebis 
xangrZlivobas asaxavs da t _ dro, ro-
melic Camonadenis procesis mimdinare 
droa. bunebaSi sul sxvadasxva datvirTva 
gaaCnia da maTi Sekveca, maTematikuri 
tolobidan gamomdinare, aralogikurobas 
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iwvevs Camonadenis procesTan dakavSire-
biT. 

genetikur formulaSi garkveuli 
cvlilebebis Setanis Sedegad Cvens mier 
SemoTavazebulia gamosaxuleba, romli-
Tac ganisazRvreba wylis xarji anu mo-
culoba mimdinare t-drois nebismieri mo-
mentisaTvis Camonadenis dawyebidan mis 
Sewyvetamde, rasac praqtikulad udidesi 
mniSvneloba aqvs damSrobi sistemebisaT-
vis satumbi sadguris saerTo simZlavris 
dasadgenad [3]. 
formulas aqvs aseTi saxe: 

1. tvb
T

P
Qt   m3/wm. Camonadenis matebis 

fazisTvis; 

2. 
T

P
Q

t
1 (tmaq.-t

1
)vbαφ, m3/wm Camonadenis 

klebis fazisTvis, 
sadac P _ atmosferuli naleqebis raode-
nobaa T _ droSi, t _ mimdinare droa Camo-
nadenis dawyebidan misi klebis dawyebamde  
tmaq=taw.+(T-taw.), t

1 _ mimdinare droa Camona-
denis klebis dawyebidan mis damTavre-
bamde t

1
=tmaq.-t

1; (T-taw.) _ Camonadenis maqsimu-
mis dgomis droa, V _ nakadis saSualo 
siCqarea, m/wm, b _ wyalSemkrebi auzis saS. 
sigane, km,  α _ Camonadenis koeficienti, φ _ 
reduqciis koeficienti. 

mocemul formulebSi Semavali parame-
trebis gansazRvris sizustem, sakvlevi 
Warbteniani regionis bunebriv-klimaturi 
pirobebidan gamomdinare, saTanado gamoT-
vlebis Sedegad, migvaRebina naturasTan 
bevrad miaxloebuli dadebiTi Sedegebi, 
romlebmac farTo gamoyeneba hpova meli-
oraciuli sistemebis proeqtirebisas. 
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uak. 631-402 Camonadenis moculobis gaangariSe-
bis axali meTodika Warbteniani zonis hi-
droqselisaTvis. /j. fanCuliZe, J. mamasaxlisi 
/.hmi-s SromaTa krebuli. -2011, – t. 116. gv.47-49..; 
qarT rez. qarT., ingl., rus. 
Catarebuli kvlevebis Sedegad SemoTavazebu-
lia mdinaris Camonadenis gaangariSebis for-
mula Camonadenis dawyebidan mis Sewyvetamde, 
romliTac ganisazRvreba wylis xarji (mocu-

loba) t-drois nebismieri momentisaTvis ro-
gorc Camonadenis matebis, aseve klebis fazi-
saTvis, rasac didi mniSvneloba aqvs damSrobi 
sistemebis proeqtirebisas. 
 

UDC 631-402 A NEW METHOD OF CALCULATION 

OF THE FLOW QUANTITY FOR THE HYDRO SYS-

TEM OF A HIGH MOISTURE ZONE. /Panchulidze J., 

Mamasakhlisi  J./. Transactions of the Georgian Institute of 

Hydrometeorology. -2011. - т.116. – p.47-48- Georg.; Summ. 

Georg.; Eng.; Russ.  

A calculation formula of the river water-flow from its start 

point to the end point was offered as a result of carried out 

researches, which determines a flow quantity at any moment 

of t-time, both for the flow growth and reduction phases that 

is of great importance on drainage system projection. 

 

УДК. 631-402 НОВАЯ МЕТОДИКА РАСЧЕТА ОБЪ-

ЕМА СТОКА ДЛЯ ГИДРОСЕТИ ЗОНЫ ПОВЫ-

ШЕННОЙ ВЛАЖНОСТИ./Панчулидзе Дж., Мамаса-

хлиси Ж./.Сб.Трудов Института Гидрометеорологии 

Грузии.–2011.–т.116.– с.47-48 Рус .; Рез. Груз., Анг.,Рус. 
В результате проведенных исследований предложена 

формула расчета речного стока от начала стока до его 

прерывания, которой определяется расход воды (объем) 

к любому моменту t-времени как для фазы увеличения 

стока, так и для фазы уменьшения, что имеет большое 

значение при проектировании систем осушения. 
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g.grigolia, T.cincaZe, v.trapaiZe, 
n.xufenia, g.bregvaZe, o.SveliZe 
hidrometeorologiis instituti 
uak: 551.48.482.215.1 
wlis sxvadsxva periodisaTvis md. nata-

nebis Camonadenis trendi, cikluroba 

da perioduloba 

kacobriobis ganviTarebis dRevandel 
etapze, mkveTrad izrdeba wylis resurse-
bis gamoyenebis formebi da masStabebi. 
adamianisa da bunebriv faqtorTa zemoq-
medebiT, hidrologiur procesebSi SeimC-
neva garkveuli tendenciebi (trendi, cik-
luroba da perioduloba). ase, rom metad 
mniSvnelovania sxvadasxva periodebi-
saTvis Camonadenis raodenobrivi da xa-
risxobrivi cvlilebis dinamikis gamov-
lena. aRniSnuli procesi Seswavlili 
gvaqvs mdinare natanebze. 

mdinare natanebi miekuTvneba SavizRvis-
pira arealis mdinareebs. misi Camonadenis 
trendis Seswavlas aqvs Zalzed didi 
mniSvneloba, radgan maqsimaluri xarjebi 
zemo welSi ganapirobebs kalapotis ga-
recxvas, xolo qvemo welSi datborvebs, 
romlis Sedegebis simZafre dasaxlebuli 
teritoriebis gamo izrdeba WalebSi. 
calkeul TveSi mdinaris erTi da igive 
xarjs sxvadsxva warmoqmnis riski, anu 
ganmeoradobis albaToba axasiaTebs da 
wlis sxvadasxva periodisaTvis Sesabami-
sad gansxvavebuli zarali moaqvT. 

 trendis, ciklurobisa da periodu-
lobis dasadgenad sxvadasxva kriteri-
umebsa da xerxebs iyeneben: wrfivi regre-
sia da korelaciis koeficienti SemTxve-
viT sididesa da mis rigiT nomers Soris, 
kendalisa da spirmenis rangobrivi krite-
riumebi, mcocavis saSualos xerxi da 
sxva. 

 trendis gamovlenis TvalsaCino xerxs 

wrfivi regresia warmoadgens baxy   

saxiT. am SemTxvevaSi trendis arseboba 
sarwmunod iTvleba, Tu sruldeba piroba: 




























 



2

11

296.1

n

i

i

n

i

iab xxnna 
                           

(1) 

sadac,    2

1

2
 



nbaxy

n

i

iiab . wi-

naaRmdeg SemTxvevaSi ar gvaqvs safuZveli 
visaubroT saSualo sididis erTmniSvne-
lovan cvlilebaze droSi (e. i. trendis 
niSandobaze). 

 trendis niSandoba SeiZleba Sefasdes 
SemTxveviT sididesa da mis rigiT nomers 
Soris korelaciis koeficientiT r . Tu 

gaTvlebis Sedegad aRmoCndeba, rom ko-
relaciis koeficienti da rangobrivi 

kriteriumebi metia 2 -ze, sadac 

11  n  an  1 nn , maSin 

trendi CaiTvleba sarwmunod. 
 trendis niSandobis xarisxis gan-

sazRvra SesaZlebelia agreTve kendalisa 
da spirmenis rangobrivi kriteriumebiT. 
kendalis kriteriumis gamoyenebisas ian-
gariSeba rangobrivi korelaciis koefi-
cienti da igi kendalis mixedviT tolia: 

  114  nnp              (2) 

 sadac, p - aris dakvirvebis 

nxxx ,...,, 21  rigSi ij xx   SemTxvevaTa 

ricxvi ij   pirobisaTvis, n - rigis 

sigrZea. 
 spirmenis kriteriums ki Semdegi saxe 

aqvs: 

 nndp

n

i

i  


3

1

261                (3) 

 sadac, id - aris sxvaoba, rigis mniSv-

nelobaTa rangsa da rigiT nomers Soris. 
 miuxedavaT imisa, rom yvela moyvanili 

kriteriumi gansazRvravs trendis sarwmu-
noobis xarisxs, Tu romel maTgans miva-
kuTvnoT upiratesoba, jer kidev kvlevis 
sakiTxia. masTan, kriteriumebis mcire 
mniSvnelobebi naklebad migvaniSneben 
trendis arsebobaze.  

 rogorc gaTvlebma gviCvena, Sefase-
buli trendi yovelTvis obieqturad ro-
di asaxavs procesis zogadi kanonzomie-
rebis tendencias. aq igulisxmeba is TiT-
qosda trendebi, rac aris Sedegi, erTis 
mxriv, rigebis im eqstremaluri mniSvne-
lobebisa, romelTa obieqturoba moiT-
xovs damatebiT analizs da meores mxriv, 
procesis araerTgvarovnebisa. erTgvarov-
nebis darRvevis mizezi SeiZleba iyos an-
Tropogenuri da bunebrivi. 

mdinare natanebis Tvis maqsimumebis 
mravalwliuri monacemebis analiziT 
(nax.1) vrwmundebiT, rom adgili aqvs 
trends II, III, IV, V, X, XI da XII TveebSi, 
xolo sxva TveebSi trendis arseboba ar 
dasturdeba, anu mdinare natanebisaTvis 
trendi SeiniSneba or sezonSi: gazaf-
xulze – rac gamowveulia Tovlis dno-
biT da Semodgomaze (wvimebiT), aseve Sei-
niSneba cikluroba da perioduloba 
garkveul TveebSi (nax. 2). 

zogadad SeiZleba iTqvas, rom trendis, 
ciklurobisa da periodulobis Sefasebas, 
metad frTxilad unda movekidoT, radgan 
misi Sefasebis sizuste didaa damokide-
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buli hidrometeorologiuri monacemebis 
sisruleze. 

amasTan mdinare natanebis Camonadenis 
Sigawliuri ganawilebis Seswavla metad 
aqtualuria, radgan misi SesarTavis zona 
warmoadgens Savi zRvis regionSi erT-erT 
mowyvlad ubans. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax.1. mdinare natanebis Tvis maqsimume 
bis mravalwliuri monacemebi 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2. mdinare natanebis Tvis maqsimume-
bis cikluroba da perioduloba 
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SromaTa krebuli – 2011 – t.116. gv.49-51-qarT., 
rez. qarT., ingl., rus. 
md.natanebis Camonadenis Sidawliuri ganawi-
lebis SeswavlisaTvis gaanalizebulia Camona-
denis trendi, cikluroba da perioduloba 
sxvadasxva kriteriumebisa da xerxebis gamoye-
nebnis SefasebiT. 
 

UDC 551.48.482.215.1 Trend, cyclicity and periodicity of 

flow of riv. Natanebi for the different period of year./G. 

Grigolia, T. Tsintsadze, V. Trapaidze, N. Khupenia, G. Breg-

vadze, O.Shvelidze/ Transactions of the Georgian Institute of 

Hydrometeorology of Georgia. – 2011, – V.116 – p.49-51-

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

Trend, cyclicity and periodicity of flow are analyzed using of 

the different ways and criteria for research of internal annual 

distribution of flow of river Natanebi. uak 
 

УДК 551.48.482.215.1 Цикличность, периодичность и 

тренд стока р.Натанеби для разных периода года  

./ГА.Григолиа, .Т.Н.Цинцадзе, В.Д.Трапаидзе, Н.Г.Хуфе-

ния, Г.И.Брегвадзе, О.А.Швелидзе/ Сб. Трудов Институ-

та Гидрометеорологии Грузии.– 2011, - Т.116,      с.49-51-

Груз., Рез. Англ., Рус. 
Для изучения внутрегодовое распределения стока 

р.Натанеби проанализирован цикличность, периоди-

чность и тренд стока с использованием различных 

способов и критерии оценки. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

basilaSvili c. 
hidrometeorologiis instituti 
uak 556.16.06 

aRmosavleT saqarTvelos teri-

toriis daraioneba mdinareTa 

wyaldidobebis Camonadenis mixed-

viT 

gazafxulis wyaldidoba aris mTavari 
faza aRmosavleT saqarTvelos mdinareTa 
wylis reJimisa, romlis dros gaedineba 
maTi wliuri Camonadenis 50-70%. wlis da-
narCeni periodebi, gansakuTrebiT zafxu-
li, xasiaTdeba wyalmcirobiT, amitom aq 
mcenareTa savegetacio periodis mSrali 
havis pirobebSi saWiroa maTi xSiri rwyva. 
amitom aRmosavleT saqarTvelos teri-
toria warmoadgens sakmarisad msxvil 
wyalsameurneo regions, sadac aSenebulia 
37 wyalsacavi, romlebSic akumulirdeba 
mdinareTa uxvwyliani wyaldidobis peri-
odis Camonadeni, misi Semdgomi raciona-
luri gamoyenebis mizniT ara marto me-
lioraciis, aramed agreTve sxv. mravali 
daniSnulebiT. aq funqcionirebs ramdenime 
kompleqsuri hidrokvanZi (sionis, sam-
goris, Jinvalis da sxv.), sadac Se-
Tanxmebulia energetikis, melioraciis, 
wyalmomaragebis, meTevzeobis, sportul-
gamajansaRebeli, turistul-rekreaciuli 
da sxv. interesebi. wyalsacavebis yo-
velwliuri Sevseba da eqspluatacia gaT-
vlilia mdinareTa wayldidobebis pe-
riodis Camonadenze, meore wlis wyaldi-
dobamde, e.i. wyaldidoba aris wyalsa-
meurneo obieqtebis mTavari mkvebavi wya-
ro, romlis wylis resursebis xarjze 
xdeba eleqtroenergiis gamomuSaveba, mce-
nareTa mosavlianobis gazrda, mo-
saxleobisa da sawarmoo-sameurneo obieq-
tebis wyalmomarageba. magram sadReisod 
dedamiwaze klimatis Tanamedrove glo-
balur daTbobebTan dakavSirebiT imata 
katastrofulma wyaldidobebma, romel-
Tac mraval qveyanaSi aTiaTasobiT adamia-
ni daiRupa, asiaTasobiT ki usaxlkarod 
darCa. es problema gansakuTrebiT aqtua-
luria saqarTveloSi, sadac bolo ori 
aTeuli wlis ganmavlobaSi ramdenjerme 
ganmeorda masStaburi wyaldidobebi, 
romlebmac ekonomikas Zalian didi zara-
li miayena. aq masStaburobiT gamoirCeo-
da, gansakuTrebiT 2005 wlis wyaldidoba, 
roca saqarTvelos mTel teritoriaze 
zamTarSi dagrovili didi Tovlis masis 
dnobas gazafxulze, daemTxva mravalje-
radi intensiuri xasiaTis wvimebi da Se-
degad waileka gzebi, xidebi, sacxovrebe-
li saxlebi, naTesebi, pirutyvi, frinveli 
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da adamianebic. materialurma zaralma 500 
milion lars miaRwia [1]. amrigad wyaldi-
dobebs moaqvT rogorc didi sargebloba, 
aseve didi zianic. amitom saWiroa maTi 
mravalmxrivi Seswavla. 

aRmosavleT saqarTvelos teritoria 
xasiTdeba ra metad mravalferovani fizi-
kur-geografiuli pirobebiT, mdinareTa 
wylis reJimebic Sesabamisad metad 
gansxv.vebulia mis calkeul regionSi da 
icvleba ZiriTadad imis mixedviT Tu, esa 
Tu is mdinare, romel sezonSi romeli 
sazrdoobis wyaroTi ikvebeba. 

1990 wlamde arsebuli hidrologiuri 
dakvirvebebis 84 punqtis monacemebis sa-
Tanado analizis Sedegad mdinareTa 
wyaldidobis periodisa da misi Camonade-
nis wilis mixedviT wliuri Camonade-
nidan, md. mtkvris auzSi gamoiyofa 10 
sxv.dasxv. wylis reJimis tipis raioni, 
romlebic mocemulia nax. 1. am raione-
bisaTvis wyaldidobebis periodebi (Tvee-
bi), maTi Camonadenis procentuli wili 
(%) wliuri Camonadenidan da uxvwyliani 
Tveebi Sesabamisi wiliT (%) mocemulia 
cxr. 1-Si. aRniSnuli rukisa (nax. 1) da 
cxrilis analiziT irkveva, rom wyaldi-
dobis periodi, umetes mdinareebze (1, 5-8 
raionebSi), aprilidan iwyeba da ivnisis 
bolomde grZeldeba, magram maTi procen-
tuli wili wliur CamonadenSi sxv.dasxv.a 
da icvleba 40%-dan – md. faravnis auzSi 
(me-5 raioni), 60%-mde md. mtkvris zemo 
welis marcxena Senakadebze: focxovi, 
qobliani, oSora, uraveli da sxv. (1 
raioni). 

 

cxrili 1. mdinareTa wyaldidobebis pe-
riodebi da maTi wili 
(%) wliur CamonadenSi raionebis mixed-
viT md. mtkvris auzSi (saqarTvelos far-

glebSi) 

raio-
nis 

nomeri 

wyaldidobis uxvwyliani 

periodi 
(Tveebi) 

wili 
(%) 
w# 
Cam. 

Tve 

wili 
(%) 
w# 
Cam. 

1 IV-VI 59.7 V 25.5 
2 III-VI 65.6 IV 25.5 
3 III-V 67.3 IV 39.1 
4 IV-VII 60.3 V 19.1 
5 IV-VI 44.4 V 19.1 
6 IV-VI 54.4 V 22.3 
7 IV-VI 52.0 V 21.2 
8 IV-VI 50.2 V 18.3 
9 IV-VII 55.0 V 17.0 
10 IV-V 25.1 V 13.6 

 
 
uxvwyliani Tve yvela raionSi maisia, 

garda me-2 da me-3 raionisa, sadac is 
aprilis TveSi aRiricxeba, magram misi 
wili wliur CamonadenSi sxv.dasxv.a da 
icvleba 18%-dan –   md. ioris auzSi (me-8 
raioni), 26%-mde  (1 raionSi). 

me-2 raionis mdinareebze (abasTumani, 
lexura, Zama, tana, frone) wyaldidoba 
martidan ivnisis bolomde grZeldeba da 
misi wili 66%-ia wliur CamonadenSi, uxv-
wyliani aprilis Tvis Camonadenis wili 
ki mxolod 25%-ia. 

rogorc wyaldidobis, ise uxvwyliani 
Tvis Camonadenis didi wiliT gamoirCeva 
mcire mdinare suramula, romelic ar dae-
qvemdebara mdinareTa saerTo raionebad 
dakompleqtebas mimdebare teritoriaze 
da amitom misi auzi calke me-3 raionad 
iqna gamoyofili. gansxv.vebiT yvela sxv. 
mdinarisagan, suramulaze wyaldidoba 
martidan maisamde grZeldeba da misi wi-
li wliur CamonadenSi yvelaze maRalia 
(67.3%). gansakuTrebiT aRsaniSnavia uxv-
wyliani aprilis Tvis maRali wilic 
wliur CamonadenSi, romelic 39,1%-s 
Seadgens. 

wyaldidobis formirebis gansakuTre-
bulobiT gamoirCeva agreTve md.borjo-
mulas auzic, sadac mis zemo welSi baku-
rianis andezitis hidrokveTis monaceme-
biT, wyaldidoba aprilidan ivnisamdea da 
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misi wili wliur CamonadenSi 60 %, ro-
gorc 1 raionis mdinareebze, xolo qvemo 
welSi q. borjomTan, wyaldidoba mar-
tidan ivnisamdea, romlis wili 70 %, ro-
gorc me-2 raionSi. amrigad am auzSi mkve-
Trad SeimCneva myari naleqebis xangrZli-
vi moqmedebis kvali mTian pirobebSi mis 
qvemo welTan SedarebiT. 

md. mtkvris auzis dasavleTiT mdebare 
suramulas wyaldidobebisagan mkveTrad 
gansxv.vebulia ukidures aRmosavleTiT 
me-10 raionSi mdebare md. durujisa da 
CarTlisxevis mokle periodis (april – 
maisis) wyaldidobebi, romelTa wili 
wliur CamonadenSi mxolod 25%, xolo 
uxvwyliani maisisTvis Camonadenis wili 
yvelaze mcirea (13,6%) wliuri Camonade-
nidan, md. mtkvris auzis sxv. mdinareebTan 
SedarebiT. 

yvelaze xangrZlivi wyaldidobebi – 
aprilidan ivlisis CaTvliT aRiricxeba 
me-4 raionSi kavkasionis qedis samxreTi 
kalTebis mdinareebze: liaxvi, qsani, arag-
vi da md. alaznis auzis mdinareebze me-9 
raionSi, romlebic sxv. raionebis mdina-
reebisagan gansxv.vebiT uxvad sazrdooben 
myari naleqebis nadnobi wylebiT. 

metad mniSvnelovania is faqti, rom aR-
niSnuli rukisa (nax. 1) da cxrilis mix-
edviT SeiZleba ganisazRvros am terito-
riaze nebismieri mdinaris wyaldidobisa 
da uxvwyliani Tvis Camonadenis mniSvne-
loba – Rn martivi gamosaxulebiT: 

Rn = 0.12 Ro ∙ n(%),                                                                 

(1) 

sadac Ro – sakvlevi mdinaris saSualo 
wliuri Camonadenia, romelic SeiZleba 
iyos gamosaxuli sxv.dasxv. ganzomilebiT. 
mag. Camonadenis fena – h (mm) an wylis 
xarji – Q (m3/wm) an Camonadenis moculoba 
– W (m3) an Camonadenis moduli – M 
(l/wm.km2); n(%) – mdinaris auzis adgilm-
debareobis Sesabamisi raionis (rukaze – 
nax. 1) wyaldidobis periodis an uxvwy-
liani Tvis Camonadenis wilia (%) 1 
cxrilis mixedviT. 

Seuswavleli mdinaris SemTxvevaSi sa-
Sualo wliuri Camonadenis (Ro – is) 
mniSvneloba ganisazRvreba saqarTvelos 
mdinareTa saSualo wliuri Camonadenis 
rukidan nax. 2 [2], Camonadenis fenis gan-
zomilebiT (ho) mm-Si da (1) formulis ga-
moyenebiT gamoiTvleba wyaldidobisa da 
uxvwyliani Tvis Camonadenis fena hn (mm). 

mdinareTa wyaldidobis periodis uxv-
wyliani Tvis wylis saSualo xarjis Q 
(m3/wm) gamoTvla SeiZleba formuliT: 

Qn = hn ∙ F ∙ 100/Tn,                                     (2) 

sadac F – Seuswavleli mdinaris auzis 
farTobia, romelic SeiZleba gani-
sazRvros fizikur rukaze gazomviT, Tn – 
wamebis raodenobaa wyaldidobis period-
Si (30 dReSi 108 000 wm-ia, 31 dReSi – 111 
600wm, 365 dReSi – 31 536 000 wm). 

Camonadenis moculoba Wn (m3) gani-
sazRvreba gamosaxulebiT: 

Wn = Qn ∙ Tn,                         (3) 
Camonadenis moduli Mn (l/wm.km2) ki ga-

moiTvleba formuliT: 
Mn = Qn ∙ 100/F                        (4) 
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literatura – REFERENCES – ЛИТЕРАТУРА 
1. c. basilaSvili 2008. saqarTvelos mdi-
nareTa wyaldidobebis maxasiaTeblebi da 
katastrofebis Tavidan acilebis sakiTxe-
bi, Tbilisi, hmi-s Sromebi, t. 115, gv. 313-
321. 
2. g. svaniZe, v. comaia, r. mesxia 2001. sa-
qarTvelos wylis resursebis mowyvlado-
ba da adaptaciis RonisZiebebi, Tbilisi, 
hmi-s Sromebi, t. 106, gv. 11-30. 
 
uak 556.16.06 aRmosavleT saqarTvelos terito-
riis daraioneba mdinareTa wyaldidobebis Ca-
monadenis mixedviT. /basilaSvili c./ hmi-s 
SromaTa krebuli – 2011 – t.116. gv.51-54-qarT., 
rez. qarT., ingl., rus. 
aRmosavleT saqarTvelos teritoriaze mdina-
reTa wyaldidobebis Camonadenis mixedviT ga-
moyofilia 10 sxv.dasxv. wylis rejimis tipis 
raioni. Sedgenilia Sesabamisi ruka da moce-
mulia calkeuli raionisaTvis wyaldidobebis 
periodebi, maTi Camonadenis wili (%) wliuri 
Camonadenidan da uxvwyliani Tveebi Sesabamisi 
wiliT (%). am monacemebis gamoyenebiT miRebu-
lia martivi formulebi Seuswavlel mdinare-
Ta wyaldidobis periodisa da uxvwyliani 
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Tvis Camonadenis mniSvnelobebis gasaangari-
Seblad sxv.dasxv. ganzomilebiT. 
 
UDC 556.16.06 Zoning of the territory of Eastern Georgia 

according to high water flows. /Basilashvili Ts./ Transac-

tions of the Georgian Institute of Hydrometeorology of Geor-

gia. – 2011, – V.116 – p.51-54-Georg.: Summ. Georg., Eng., 

Russ. 

According to the high water flow there have been admea-

sured 10 regions with various regimes of water flows in the 

rivers. An appropriate map has been drawn up; periods of 

high waters have been established for each region with the 

ratio of monthly flaw and months of high water-level and the 

ratio of their flow. Relying on the data simple formula for 

identifying the high water flow and high water-level months 

of yet unexplored rivers have been worked out.  

 

УДК 556.16.06 Районирование территории Восточной 

Грузии по стоку половодья рек. /Басилашвили Ц.З./ Сб. 

Трудов Института Гидрометеорологии Грузии. – 2011, - 

Т.116, с.51-54-Груз., Рез. Англ., Рус. 

На территории Восточной Грузии, по стоку половодья 

рек, выделены 10 районов с разными типами режима рек. 

Составлена соответствующая карта и для каждого района 

даны периоды половодья, процентное соотношение их 

стока от годового и многоводные месяцы с соответс-

твующими долями их стока. C использованием этих 

данных составлены простые формулы для определения 

стока половодья и многоводного месяца неизуч 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

qaldani l, saluqvaZe m., kobaxiZe n., jin-
WaraZe g. 

hidrometeorologiis instituti 
uak 551.578.48 

Tovlis zvavebis monitoringis 

safuZvlebisa 

da mowyobis rekomendaciebi 

glaciologiuri kvlevis erT-erTi 
ZiriTadi mizania mosaxleobis da sxv.da-
sxv. daniSnulebis obieqtebis zvavebisagan 
dacva anu, zvavsawinaaRmdego Ronis-
Ziebebis SemuSaveba da ganxorcieleba. 
swori da efeqturi zvavsawinaaRmdego 
RonisZiebebis SesamuSaveblad aucilebe-
lia zvavebis (zvavsaSiSroebis) saSiSi 
maxasiaTeblebis dadgena da maTi Tavise-
burebebis gamovlena. swored mosaxleo-
bisa da obieqtebisaTvis saSiSi zvavsa-
SiSroebis maxasiaTeblebis dadgenasa da 
maTi Taviseburebebis gamovlenas em-
saxureba zvavebis monitoringi. zvavsaSiS-
roebis maxasiaTeblebis Taviseburebebs 
zvavwarmomqmneli faqtorebi ganapirobebs, 
amitom zvavebis monitoringi zvavwar-
momqmneli faqtorebis monitoringsac iT-
valiswinebs. 

mTiani regionebis zvavsaSiSroeba da-
mokidebulia bunebrivi komponentebis 
(geografiuli pirobebis), ZiriTadad, re-
liefis (orografia, hifsometria, zeda-
piris daxriloba), mcenareuli safaris 
(tyis farTobi, Semadgenloba, sixSire) da 
klimatis (haeris temperatura, naleqebi, 
Tovlis safari) Taviseburebebze. bune-
brivi komponentebidan reliefi da mcena-
reuli safari icvleba sivrceSi, xolo 

droSi SedarebiT ucvlelia; klimatis 
zvavwarmomqmneli faqtorebi (meteoro-
logiuri elementebi) sivrcesTan erTad 
droSic xSir cvalebadobas ganicdis. 

zvavsaSiSroebis is maxasiaTeblebi, 
romelTa Taviseburebebi, ZiriTadad, dro-
Si SedarebiT ucvlel zvavwarmomqmnel 
faqtorebzea (reliefi, mcenareuli safa-
ri) damokidebuli, TviTonac SedarebiT 
ucvlelia droSi. zvavsaSiSroebis aseTi 
maxasiaTeblebia teritoriis zvavaqti-
uroba, zvavSemkrebebis gavrcelebis six-
Sire, zvavSemkrebebis morfometriuli da 
zvavebis zogierTi dinamikuri maxasia-
Tebeli. droSi xSirad cvladi zvavwar-
momqmneli faqtorebi (meteorologiuri 
elementebi) da zvavsaSiSroebis maxasia-
Teblebi, TviTonac xSir cvalebadobas 
ganicdian droSi. zvavsaSiSroebis aseTi 
maxasiaTeblebia zvavebis Camosvlis six-
Sire, zvavsaSiSi periodis xangrZlivoba, 
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zvavis konusis moculoba, zvavebis Ca-
mosvlis dro da sxv.. 

arsebobs grZelvadiani da mokleva-
diani zvavsawinaaRmdego RonisZiebebi. 
grZelvadiani RonisZiebebi (sainJinro na-
gebobebi, ferdobebis gatyianeba) ga-
moiyeneba zvavsaSiSroebis iseTi saSiSi 
maxasiaTeblebis winaaRmdeg, romelTa Ta-
viseburebac damokidebulia droSi Seda-
rebiT ucvlel zvavwarmomqmnel (re-
liefi, mcenareuli safari) faqtorebze. 
moklevadiani zvavsawinaaRmdego Ronis-
Ziebebi (zvavebis prognozi da profilaq-
tikuri CamoSveba) gamoiyeneba zvavsaSiS-
roebis iseTi maxasiaTeblebis winaaRmdeg, 
romelTa Taviseburebebs ganapirobebs 
droSi xSirad cvalebadi klimaturi faq-
torebi. swored zvavwarmomqmneli faqto-
rebis da Sesabamisad maTi Taviseburebe-
biT gansazRvruli zvavsaSiSroebis max-
asiaTeblebis droSi cvlileba, agreTve 
zvavsawinaaRmdego RonisZiebebis vadiano-
ba (grZeli da mokle) ganapirobebs zvav-
warmomqmneli faqtorebisa da zvavebis 
monitoringis sixSires droSi. 

reliefisa da mcenareuli safaris 
zvavqarmomqmneli faqtorebi, zvavSemkre-
bebis morfometriuli da zvavebis dinami-
kuri maxasaTeblebi da grZelvadiani 
zvavsawinaaRmdego RonisZiebebi moiTxoven 
SedarebiT iSviaT-grZelvadian (weliwadSi 
ramdenjerme an ufro iSviaTad) monitor-
ings. klimatis zvavwarmomqmnel faq-
torebze, zvavebis droiT maxasiaTeblebze 
da moklevadian zvavsawinaaRmdego Ronis-
Ziebebze ki aucilebelia xSiri-mokle-
vadiani (yovelTviuri, yoveldRiuri da 
zogjer yovelsaaTiani) monitoringi. 
amrigad, zvavebis monitoringi SeiZleba 
iyos grZelvadiani (iSviaTi) da mokleva-
diani (xSiri). 

mcenareuli safaris zvavwrmomqmneli 
faqtorebis grZelvadiani monitoringi 
iTvaliswinebs weliwadSi erTxel mainc 
sameurneo obieqtebis, magaliTad saav-
tomobilo gzis mimdebare cicabo ferdo-
bebze an zvavis keraSi tyis safaris maxa-
siaTeblebis (ZiriTadad farTobis) cvli-
lebis dakvirveba-kontrols. tyis safaris 
farTobis mniSvnelovani cvlileba, tyis 
gaCexvis an xanZris Sedegad, aucileblad 
gamoiwvevs zvavSemkrebebis morfome-
triul da zvavebis dinamikuri maxa-
siaTeblebisa da dasacavi obieqtis zvav-
saSiSroebis  Secvlas. am cvlilebis gaT-
valiswinebiT unda gadaixedos arsebuli 
zvavsawinaaRmdego RonisZiebebis vargi-
sianobac. 

reliefis zvavwarmomqmneli faqtore-
bis (zedapiris horizontaluri da ver-
tikaluri danawevreba, ferdobebis zeda-
piris daxriloba, hifsometria da sxv.) 
grZelvadiani monitoringis dros xdeba 
zvavSemkrebebis morfometriuli maxasia-
Teblebis cvlilebis kontrolic. moni-
toringi iTvaliswinebs agreTve dakvir-
vebas dasacavi obieqtis mimdebare teri-
toriaze eroziis gaaqtiurebaze, mew-
yerebisa da Rvarcofebis axali kerebis 
gaCenazec, radgan mewyerisa da Rvarcofis 
kerebi umetes SemTxvevaSi zvavis kerasac 
warmoadgens. 

Tovlis zvavebis grZelvadiani moni-
toringis dros xdeba dakvirveba dasacav 
obieqtebzec. zvavsaSiSi obieqtis mdeba-
reobis an sazRvrebis Secvla aucileb-
lad gamoiwvevs am obieqtis zvavsaSi-
Sroebis Secvlasac. XX saukunis 80-ian 
wlebSi saqarTvelos samxedro gzis is 
monakveTi, romelic mdebareobda md. Te-
Tri aragvis marjvena sanapiroze, sof. 
mleTis teritoriaze, gadatanili iqna 
mdinaris marcxena ferdobze. Tu ki gzis 
Zvel monakveTs ar emuqreba zvavebi, gzis 
axalma monakveTma (samxedro gzis 80-81 km) 
gadakveTa 7 zvavSemkrebi da saqarTvelos 
samxedro gzisTvis saSiSi zvavSemkrebebis 
raodenoba 7-iT gaizarda. imis gamo, rom 
didia zvavSemkrebebis zvavis kerebis ze-
dapiris daxriloba (35-51º) da mosuli 
Tovlis raodenoba (Tovlis safaris si-
maRle mcireTovlian zamTarSi metia 55-65 
sm-ze, saSualoTovlian zamTarSi-130-140 
sm-ze, xolo uxvTovlian zamTarSi-290-300 
sm-ze), am 7 zvavSemkrebidan TiTqmis yo-
velwliurad, xolo uxvTovlian zamTar-
Si ramdenjerme Camodis zvavebi, romleb-
ic iwveven gzaze moZraobis Seferxeba-Se-
Cerebas da safrTxes uqmnian usafrTxo 
moZraobas. 

klimatis zvavwarmomqmneli faqtore-
bis (haeris temperatura, naleqebi, Tov-
lis safari da sxv.) moklevadiani monito-
ringis dros xdeba am faqtorebis droSi 
cvlilebaze dakvirveba da kontroli. 
monitoringis mizans ki moklevadiani 
zvavsawinaaRmdego RonisZiebebi- zvavebis 
profilaqtikuri CamoSveba da prog-
nozireba warmoadgens. magaliTad, zva-
vebis Camosvlis prognozireba xdeba me-
teosadgurebis monacemebis gamoyenebiT. 
haeris temperaturis, atmosferuli nale-
qebisa da Tovlis safaris maxasia-
Teblebze  dakvirveba, Cveulebriv, dRe-
RameSi 2-jer xdeba. axalmosuli Tovli-
sagan warmoqmnili zvavebis (romlebzec 



hidrologia 

saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi tomi # 116 

TRANSACTIONS OF THE INSTITUTE OF HYDROMETEOROLOGY AT THE GEORGIAN TECHNICAL UNIVERSITY VOL.№116 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГРУЗИНСКОГО ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА ТОМ № 116 

----------------------------------------------------------------------------------------------- 

 56 

modis zvavebis saerTo raodenobis 80%) 
Camosvlas mosuli naleqebis raodenoba 
da Tovlis safaris simaRle ga-
napirobebs, magram zvavebis Camosvlis 
dro ki, ZiriTadad, naleqebis mosvlisa 
da Tovlis simaRlis matebis intensi-
vobebzea damokidebuli. es intensivobebi 
droSi Zalian cvalebadia, isini SeiZleba 
yovel saaTSi Seicvalon, da Sesabamisad 
Seicvleba zvavebis Camosvlis droc. aR-
niSnulidan cxadia, rom naleqebis mosv-
lis da Tovlis matebis gazomva dRe-
RameSi 2-jer arasakmarisia. Tovis dros 
dasaxelebuli maxasiaTeblebis inten-
sivobis dadgena xdeba dRe-RameSi ramden-
jerme, xolo eqstremalur situaciebSi 
yovel saaTSi; igive SeiZleba iTqvas hae-
ris temperaturazec. haeris temperaturis 
cvlileba (miTumetes mkveTri) iwvevs zva-
vebis Camosvlas sublimaciuri gadakris-
talebis, aTbobisa da Tovlis safaris 
dadnobis Sedegad. amrigad, klimatis 
zvavwarmomqmnel faqtorebze monitoringi 
xdeba dRe-RameSi ramdenjerme, xolo eq-
stremalur situaciebSi yovel saaTSi. 

zvavebis moklevadiani monitoringi 
iTvaliswinebs zvavis Camosvlis droze 
dakvirvebas, zvavebis maxasiaTeblebis 
(zvavis simaRle, konusis moculoba da 
sxv.) gazomvas, zvavis CamosvliT gamow-
veuli Sedegebis (msxverpli, miyenebuli 
zarali, zvavebiT dafaruli obieqtis an 
gzis nawilis sigrZe, farTobi, zvavis 
mier ganadgurebuli tyis jiSebi, farTo-
bi, asaki da sxv.) aRweras. 

mosaxleobisa da sxv.dasxv. daniSnu-
lebis obieqtebisaTvis saSiSi zvav-
Semkrebebis morfometriuli da maTSi 
warmoqmnili zvavebis dinamikuri maxasia-
Teblebis, zvavwarmomqmneli faqtorebis, 
agreTve zvavsawinaaRmdego RonisZiebebis 
analizis safuZvelze SeiZleba gakeTdes 
Semdegi daskvnebi: 
1. zvavebis monitoringis mizania mosax-

leobisa da sxv.dasxv. daniSnulebis 
obieqtebis zvavebisagan dacva; 

2. zvavebis monitoringi safuZvlad unda 
daedos zvavwarmomqmneli faqtorebisa 
da zvavsaSiSroebis im maxasiaTeblebis 
dadgena, romlebic aucilebelia swori 
da efeqturi zvavsawinaaRmdego Ronis-
Ziebebis SemuSavebisa da ganxorciele-
bisaTvis; 

3. zvavebis monitoringis mowyobam unda 
uzrunvelyos ZiriTadi (dadgenili) 
zvavwrmomqmneli faqtorebisa da zvav-
saSiSroebis maxasiaTeblebis Tavisebu-

rebebis gamovlena dakvirvebis, aRweri-
sa da kontrolis saSualebiT; 

4. zvavebis monitoringi SeiZleba iyos 
grZelvadiani (iSviaTi) da mokleva-
diani (xSiri); reliefisa da mcenareu-
li safaris zvavwarmomqmneli faq-
torebi, zvavSemkrebebis morfometriu-
li da zvavebis dinamikuri ma-
xasiaTeblebi, agreTve grZelvadiani 
zvavsawinaaRmdego RonisZiebebi moiT-
xoven SedarebiT iSviaT-grZelvadian 
monitorings; klimatis zvavwar-
momqmnel faqtorebze, zvavebis droiT 
maxasiaTeblebze da moklevadian zvav-
sawinaaRmdego RonisZiebebze ki auci-
lebelia xSiri-moklevadiani moni-
toringi. 

 
uak 551.578.48 Tovlis zvavebis monitoringis 
safuZvlebisa da mowyobis rekomendaciebi. 
/#qaldani, m.saluqvaZe, n.kobaxiZe, g.jinWa-
raZe/. hmi-s SromaTa krebuli.-2011.-t.116.-gv.54-
56-qarT.; rez. qarT., ingl., rus. 

dadgenilia, rom zvavebis monitoringis 
safuZvelia zvavwarmomqmneli faqtorebisa da 
zvavsaSiSroebis im maxasiaTeblebis gansazRv-
ra, romelTa gaTvaliswineba aucilebelia 
swori da efeqturi zvavsawinaaRmdego Ronis-
Ziebebis SesamuSaveblad; xolo zvavebis moni-
toringma ki unda uzrunvelyos am maxasia-
Teblebis Taviseburebebis gamovlena dak-
virvebis, aRwerisa da kontrolis saSualebiT. 

 
UDC  551.578.48 Foundations of snow avalanche moni-

toring and recommendations of arrangement. /# Kaldani, 

M. Salukvadze, N. Kobakhidze, G. Jincharadze/. Transac-

tions of the Institute of Hydrometeorology.2011.-V.116.-

p54-56-Georg.: Summ. Georg. Eng. Russ. 

It has been stated that foundations of monitoring of 

snow avalanche factors and determination of characteristics 

of avalanching is necessary for working out of proper and 

effective activities for avalanching; and monitoring of snow 

avalanche has to support revealing of particularities of these 

characteristics, by means of their observation, description and 

contro#     

 

УДК 551.578.48 Рекомендации по устройству и 

основам мониторинга снежных лавин. /Л. А. Калдани, 

М. Е. Салуквадзе, Н. Ш. Кобахидзе, Г. А. Джинчарадзе/. 

Сб. Трудов Института Гидрометеорологии Грузии. -

2011.-т.116.-с.54-56-Груз.; рез. Груз., Анг., Русс. 

Установлено, что основой мониторинга лавин яв-

ляется определение тех характеристик лавиноопасности 

и факторов лавинообразования, учет которых необходим 

для разработки эффективных противолавинных меропр-

иятий; а мониторинг лавин должен обеспечить выяв-

ление особенностей этих характеристик с помощью 

наблюдения, описания и контроля. 
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comaia v. 
hidrometeorologiis instituti 

uak 551 
axalqalaqi – karwaxis axali rkinig-

zis mSeneblobis trasaze Tovlis sa-

faris Taviseburebani da maTTan da-

kavSirebuli siZneleebis Tavidan 

acilebis rekomendaciebi 

 saqarTvelos mSeneblobis programaSi 
gaTvaliswinebulia misi mdidari bunebri-
vi resursebis gamoyeneba adamianTa yo-
velgvar sameurneo saqmianobaSi. gamoyene-
bis efeqtiuroba ki damokidebulia sa-
transporto gzebze. amitom maT didi yu-
radReba eqcevaT. am mxriv yuradRebis 
centrSia mSenebare rkinigza axalqalaqi 
– karwaxis ubani. igi Zlier gansxv.vdeba 
mdebareobiT, reliefiT da sxv. mravali 
glaciohidrologiuri TaviseburebebiT 
vidre axlo mdebare raionebi. amitom 
sainteresoa misi ganxilvis, analizisa da 
ganzogadoebis Sedegebi. 
 axalqalaqi - karwaxis axali 21 km sigr-
Zis rkinigzis trasa mdebareobs samxreT-
saqarTvelos centralur nawilis vulka-
nur mTianeTSi TurqeTTan sasazRvro zo-
nis 1770 – 1999 m simaRlis zonaSi. 
  reliefi mTagoriania, Sedgeba murak-
valis (samxreT-dasavleTis sazRvarze), 
geqTafinis (samxreT-aRmosavleTis sazR-
varze) vulkanuri qedebisagan da maT So-
ris erTimeorsTan mimbuli suldas vi-
wrobiT axalqalaqisa da karwaxis qvabu-
lebisagan 1760-1890 m simaRlis zonaSi, 
calkeuli borcvebiT, gorakebiT, Cavard-
nili – Waobiani da tbiani adgilebiT 
(nax.1.) gamoirCeva civi zamTriT da grili 
zafxuliT. haeris saSualo Tviuri tempe-
ratura ianvarSi Seadgens -6 - -12 0

C  
(cxr.1), adgilis simaRlis zrdasTan er-
Tad Semcirebis tendenciiT da saSualod 
11-12 0

C  naklebia haeris saSualo wliur 
temperaturaze.  
   atmosferuli naleqebi didi ar 
aris. saSualo mravalwliuri Sead-
gens 533-605 mm. karwaxis qvabulSi na-
leqebi 60-130 mm naklebia vidre me-
zoblad mdebare raionebSi, rac aixs-
neba qvabulis gavleniT. naleqebis ga-
nawileba eTanxmeba simaRliT ga-
nawilebas, magram SedarebiT ukeTesi 
kavSiri gvaqvs adgilis simaRlisa da 
myar naleqebs Soris, rac Seadgens 
wliuri naleqebis 20-31% (cxr. 1). 

 analogiur xasiaTs atarebs qarebis 
ganawilebac. zamTris periodSi (XI-IV) qa-
rebis didi siCqariT gamoirCeva axal-

qalaqi, efremovka, sadac saSualo Tviuri 
siCqare Seadgens Sesabamisad 2,7-3,8 da 2,9-
4,0 m/wm, rasac adgili aqvs ianvarSi. kar-
waxSi SedarebiT siwynarea, saSualo Tvi-
uri siCqare ianvarSi-TebervalSi ar aRe-
mateba 3,0 m/wm. vxvdebiT Zlier qarebs, 
romlis siCqare aRemateba 15m/wm. maTi 
dReTa ricxvi aRwevs 12 dRes axalqalqSi 
(ianvari), 7 dRes efremovkaSi (ianvari da 
Tebervali) da 3 dRes karwaxSi (ianvari, 
Tebervali). amasTan vxvdebiT calkeul 
dReebs, roca qaris siCqare aRemateba 25 
m/wm-s. aq Warbobs samxreTis (karwaxi) da 
samxreT-aRmosavleTis (axalqalaqi) rum-
bebis qarebi (nax.1), romlis wilze modis 
30-35%. 

 
 

 

 

 

 

 

      metad rTuli TaviseburebebiT gamoir-
Ceva Tovlis safaris ganawileba. Tovlis 
safaris dReTa ricxvi 89 (sof. sulda) – 
153 dRis farglebSi meryeobs (cxr. 1). 
mdgradi Tovlis safari iwyeba dekembris 
Sua ricxvebSi da grZeldeba martis bo-
lomde, magram xSiria SemTxvevebi, rom 
Tovlis safari warmoiqmnas ufro adre – 
noembris meore naxevarSi da damTavrdes 
ufro gvian – maisis Tvis bolos. saer-
Tod, aramdgradi Tovlis safaris 
xangrZlivoba erT-or Tves grZeldeba. 
aris zamTari, roca ar iyo mdgradi 
Tovlis safari; aseTi zamTris rao-
denoba Seadgens 22-29%-s. maqsimaluri 
Tovldagrovebas adgili aqvs ufro 
metad martis dasawyisSi (cxr. 1) da 
saSualo mravalwliuri dekaduri 
Seadgens 20-30sm, maqsimaluri aRwevs 
113 sm (axalqalaqi), rac saSualoze 
TiTqmis samjer metia. 

saerTod Tovlis safari Zlier araTa-
nabradaa ganawilebuli, rasac adasturebs 
marSutuli Tovlagegmvis masalebi (Tov-
lis safaris simaRle izomeba yovel 100 
m-ze), warmodgenili TvalsaCinoebisaTvis 
nax. 2-is saxiT. masalebidan aSkarad Cans, 
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rom tyis safariT dacul adgilebSi 
Tovlis safaris sisqis ganawileba eTanx-
meba naleqebis ganawilebas zrdis ten-
denciiT simaRlis zrdasTan erTad (nax. 
2a) da Zlier araTanabari ganawilebiT 
tyis safar moklebul teritoriaze, ro-
goricaa sakvlevi regioni. aq xSiria ad-
gilebi, sadac Tovldagrovebis sisqe aR-
wevs 4 m-s Tovlis safaris saSualo sis-
qis 115 sm-is dros (nax. 2v), rac war-
moadgens deflaqciis procesis Sedegs. 
aseTi araTanabari ganawilebaze moqmedebs 
aseve gravitaciuli procesic, rac kargad 
Cans nax. 2g-dan, sadac mocemulia Tovlis 
safaris sisqis damokidebuleba reliefis 
zedapiris daxrilobasTan Tovlis safa-
ris simkvrivis gaTvaliswinebiT. kerZod 
200–ian ferdobis daxrilobis mqone zeda-
piridan Tu Tovlis safaris simkvrive 
Seadgens 0,10, 0,20 da 0,30 gr/sm3, Tovlis 
safaris kritikuli sisqe [7] Mar aRemateba 
100, 140, 300 sm –s Sesabamisad. metobis 
SemTxvevaSi adgili aqvs Tovlis zvavebis 
Camosvlas, rac qmnis damatebiT sirTu-
leebs. 

amas adasturebs specialuri daTva-
lierebis Sedegebi, romelic moewyo 2011 
wlis 24 marts. adgileze daTvalierebam 
gviCvena, rom mimdinare zamTarma aq Seda-
rebiT Tbilad Caiara. arcerTi satras-
porto SezRudvebis SemTxvevebs adgili 
ar hqonia. 20-22 marts adgili hqonda 
amindis Zlier cvalebadobas; mTebSi To-
vas, qarbuqs, qvemoT 1760-1850 mm simaRleze 
wvimas. yvelgan, saqare ubnebze Tovlis 
safari gadaferTxili da ganlagebuli 
iyo zolebad 20-30 m siganemde 150-200 m 
sigrZeze ferdobebis Crdilo-aRmosa-
vleTis mxareze samxreTis, samxreT-dasav-
leTis qarebis gavleniT. gansakuTrebiT 
Zlier damqrianebuli iyo CaWrili rki-
nigzis vakisi bozali-filopovkas sof-
lebs Soris. aq trasa TiTqmis maRlaa 
aweuli, moqceulia Zlier danamqrianebis 
zonaSi; axali trasa gawmendili iyo nam-
qerebisagan buldozerebis gamwmendi meqa-
nizmis gamoyenebiT 150-160 m sigrZemde; nam-
qerebis sisqe saqare mxareze aRwevda 2-3 m. 
saerTod arsebuli Saragza: axalqalaqi-
vaCiani-sulda-bozali-karzaxi tipiur ma-
galiTebs warmoadgenen namqerebis wina-
aRmdeg brZoli Sesaxeb mcenareuli safa-
ris daSenebiT. gzas erT, iSviaTad orive 
mxares gasdevs xelovnurad gazrdili 
tyis safari 30-50 m siganiT, 1-1,5 km sigr-
Zemde, Semdgari 5-10 m simaRlis xSiri 0,15-
0,20 m diametris sisqis fiWvis xeebisagan. 

cxrili 1. Tovlis safaris hidrometeo-
rologiuri maxasiaTeblebi aqalqalaqi-
karwaxis marSrutze da mimdebare terito-
riaze  
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1 haeris temperatura, 0C 

 
saSualo wli-

uri 
4,2 4,9 1,8 2,5  

 
maqsimaluri 

Tviuri 
15,0 16,0 13,1 13,1  

 
minimaluri 

Tviuri 
-8,7 -7,3 -10,6 -8,8  

2 atmosferuli naleqebi,  mm 

 
wliuri        
mm 

475 533 596 536 605 

 
myari naleqebi, 
mm 

(124) 115 137 168 182 

 
myari naleqebi, 

% 
(26) 21 31 31 30 

3 Tovlis safaris simaRle, sm 

 
saSualo deka-

duri,   sm 
9 15 53 15 11 

 
udidesi saSu-
alo,    sm 

17 24 58 20 18 

 
udidesi maqsi-
maluri, sm 

44 113 99 46 77 

 
umciresi mini-
maluri, sm 

3 3 15 3 3 

4 
Tovlis safa-
ris dReTa 
ricxvi 

91 101 153 153 100 

 
aramdgradi 

Tovlis safa-
ris dawyeba 

 
18/XI 

 
12/XI 

 
29/X 

 
25/X 

 
31/X 

 
mdgradi Tov-
lis safaris 

dawyeba 
19/XII 15/XII 26/XI 1/XII 17/XII 

 
mdgradi Tov-
lis safaris 
damTavreba 

 
16/III 

 
12/III 

 
21/IV 

 
15/I
V 

 
16/III 

 
Tovlis safa-
ris gaqroba 

7/IV 10/IV 29/IV 4/V 21/IV 

5 qarebi: 

 
saSualo Tvi-
uri  XI, m/wm 

2,2 2,7 2,9   

 XII, m/wm 2,5 3,2 3,4   
 I, m/wm 3,0 3,7 3,9   
 II, m/wm 3,0 3,7 4,0   
 III, m/wm 2,8 3,8 3,9   
 IV, m/wm 2,7 3,6 3,2   

 
saSualo wli-

uri 
2,4 3,0 3,1   

 
Zlieri qarebis 
saSualo XI 

0,04 0,5 0,9   

 
dReTa ricxvi 
(>15,0 m/wm) XII 

0,1 1,3 0,7   

 I 0,3 2,0 1,8   
 II 0,5 1,7 1,3   
 III 0,2 2,0 2,2   
 IV 0,2 1,4 1,2   
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saerTod Tovlis safari Zlier araTa-
nabradaa ganawilebuli, rasac adasturebs 
marSutuli Tovlagegmvis masalebi (Tov-
lis safaris sisqe izomeba yovel 100 m-
ze), warmodgenili TvalsaCinoebisaTvis 
nax. 2-is saxiT. masalebidan aSkarad Cans, 
rom tyis safariT dacul adgilebSi 
Tovlis safaris sisqis ganawileba eTanx-
meba naleqebis ganawilebas zrdis ten-
denciiT reliefis simaRlis zrdasTan 
erTad (nax. 2a) da Zlier araTanabari ga-
nawilebiT tyis safar moklebul teri-
toriaze, rogoricaa sakvlevi regioni 
(nax. 2. b). aq xSiria adgilebi, sadac 
Tovldagrovebis sisqe aRwevs 4 m-s Tov-
lis safaris saSualo sisqis 115 sm-is 
dros (nax. 2v), rac warmoadgens deflaq-
ciis procesis Sedegs. aseTi araTanabari 
ganawilebaze moqmedebs aseve gravitaci-
uli procesic, rac kargad Cans nax. 2g-
dan, sadac mocemulia Tovlis safaris 
sisqis damokidebuleba reliefis zedapi-
ris daxrilobasTan Tovlis safaris 
simkvrivis gaTvaliswinebiT.  
    sainteresoa specialuri daTvalierebis 
Sedegebi, romelic moewyo 2011 wlis 24 
marts. adgileze daTvalierebam gviCvena, 
rom mimdinare zamTarma aq SedarebiT 
Tbilad Caiara. arcerTi satrasporto Se-
zRudvebis SemTxvevebs adgili ar hqonia. 
20-22 marts adgili hqonda amindis Zlier 
cvalebadobas; mTebSi Tovas, qarbuqs, qve-
moT 1760-1850 m simaRleze wvimas. yvelgan, 
saqare ubnebze Tovlis safari gadaferT-
xili da ganlagebuli iyo zolebad 20-30 
m siganemde, 150-200 m sigrZeze ferdobebis 
Crdilo-aRmosavleTis mxareze samxreTis, 
samxreT-dasavleTis qarebis gavleniT. 
gansakuTrebiT Zlier damqerianebuli iyo 
CaWrili rkinigzis vakisi bozali-
filipovkas soflebs Soris. aq trasa 
feerdobisaken TiTqmis maRlaa aweuli, 
moqceulia Zlier danamqerianebis zonaSi; 
axali trasa gawmendili iyo namqerebisa-
gan buldozerebis gamwmendi meqanizmis 
gamoyenebiT 150-160 m sigrZemde; namqerebis 
sisqe saqare mxareze aRwevda 2-3 m. saer-
Tod arsebuli Saragza: axalqalaqi-
vaCiani-sulda-bozali-karwaxi kargadaa 
daculi xelovnurad gaSenebuli mcena-
reuli safarisagan. gzas erT, iSviaTad 
orive mxares gasdevs xelovnurad gazr-
dili tyis safari 30-50 m siganiT, 1-1,5 km 
sigrZemde, Semdgari 5-10 m simaRlis, xSiri 
0,15-0,20 m diametris sisqis fiWvis xeebisa-
gan. M 
     moyvanili Sedegebi adastureben, rom 
axali rkinigzis trasa mdebareobs saSu-

alo da Zlieri kategoriis Tovlis sa-
faris namqerianobis zonaSi. samwuxarod 
saTanado gazomvebis masalebi ar arse-
bobs. namqerebis Seswavla moxda marabda-
axalqalaqis rkinigzis gayvanasTan dakav-
SirebiT, romelsac mieZRvna avtoris mra-
vali Sroma [5-14]. samwuxarod saTanado 
arqivi daikarga, amitom saWiro gaxda ar-
sebuli (gamoqveynebuli) masalebis ga-
moyeneba. aRniSnuli mosazreba emyareba 
debulebas, imis Sesaxeb, rom namqer-
Tovldagrovebis gamoTvlisaTvis sak-
marisia 10-15 wlis masala nebismierad 
aRebuli periodisaTvis, radgan qarebis 
mimarTuleba didad ar icvleba. saWiro 
masalebi moyvanilia cxr. 2, romlis sa-
fuZvelze gamoTvlilia 3 da 1%-ani 
uzrunvelyofis maxasiaTeblebi. 
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nax.2 haeris temperaturis (t0) saSualo 
wliuri temperaturis, mdgradi Tovlis 
safaris (T1) da (T2) TariRebis, mdgradi 
Tovlis safaris xangrZlivobis dReTa 
ricxvis (N), dawyebis  da damTavrebis, 

Zlieri qarebis (V15m/wm) dReTa ricxvi 

nXI-III, civi  periodis atmosferuli nale-
qebis (XXI-III) da 3%-iani uzrunvelyofis 
namqerTovldagrovebis moculobis (W3%) 
damokidebuleba adgilis simaRlesTan (H). 
da axali rkinigzis trasa. 

T1a–roca XXII28 mm;  T1b–roca XXII≤28 mm; 

T2a–roca hdek10 sm; T2b – roca hdek ≤9 sm. 

N1a–roca hd10 sm; N2b–roca hd 9 sm. H1 da 
H2 axali rkinigzis sawyisi da bolo niS-
nulebis simaRleebi.   
     

   cxr.2-dan Cans, rom Tovlis safaris 
simaRlis variaciis koeficienti maRalia 
0,71, 0,47, 040 axalqalaqisaTvis, karwaxi-
saTvisa da efremovkasaTvis Sesabamisad. 
aseTive maRalia variaciis koeficienti 
namqerTovldagrovebisaTvisac. 3%-ani uz-
runvelyofisaTvis namqerTovldagrovebis 
wliuri sidide 20-30 m3/grZivis 1m-ze na-
klebia faqtiurze, xolo 1%-ani uzrun-
velyofis – 20-110 m3/grZivis 1m-ze metia 
faqtiurze. xolo 1%-ani uzrunvelyofis 
– 20-110 m3/grZivis 1m-ze metia faqtiurze. 

miRebuli Sedegebis safuZvelze Sedge-
nili iqna kompleqsuri grafiki (nax.3), 
romliTac Sefasdeba zamTris Tovliano-
basTan dakavSirebuli saSualo mra-
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valwliuri maxasiaTeblebi rkinigzis ne-
biemier simaRleze. mag. trasis 1850 m-is 
simaRleze  
 

cxrili 2. Tovlis safaris da masTan da-
kavSirebuli namqerTovldagrovebis Ziri-
Tadi maxasiaTeblebis ganlagebis Tavise-
burebani axalqalaq-karwaxis axali rki-
nigzis trasaze 

 
Tovlis safaris Zi-
riTadi maxasiaTeble-

bi 

Mmeteorologiuri 
sadgurebi da si-

maRleebi, m 
Aaxa
lqa-
la-
qi1717 

m 

Kkar-
waxi, 
1863 
m 

efre-
mov-
ka,2112 

m 

Tovlis safaris sa-
Sualo dekaduri 

sisqe, sm 
24 17 53 

Tovlis safaris 
udidesi sisqe, sm 

113 
 

44 
 

99 

Tovlis safaris sis-
qis variaciis koefi-

cienti,   Cv 
3%-ani uzrunvelyo-

fis 

0,71 
 

0,47 
 

0,40 

Tovlis safaris 
sisqe, sm 

70 40 100 

1%-ani uzrunvelyo-
fis Tovlis safaris 

sisqe, sm 

80 
 

(140) 
 

(171) 

namqerTovldagrove-
bis saSualo wliuri 

moculoba 

128 
 

- 
 

- 
 

namqerTovldagrove-
bis maqsimaluri mo-

culoba 

372 
 

(320) (336) 

namqerTovldagrove-
bis variaciis koefi-

cienti Cv 
3%-ani uzrunvelyo-

fis 

0,77 
 

(0,50) 
0,38 
 

Tovldagrovebis mo-
culoba 

325 
 

(310) (315) 

1%-ani uzrunvelyo-
fis Tovldagrovebis 

moculoba 
459 (351) 356 

 

 00, -50 da -7.50 haeris temperaturis dgo-
mis TariRebia 18/XI, 16/XII da 30/III Sesa-
bamisad;  

 -7.50 , -50, 00 haeris temperaturis dam-
Tavrebis TariRebia Sesabamisad 13/II, 
31/III da 1/IV;  

 mdgradi Tovlis safaris dawyebis Ta-
riRia (Td), roca dekembris Tvis atmos-

feruli naleqebis jami XXII 28 mm da 

damTavrebis TariRia (Tdam) roca deka-
duri saSualo Tovlis safaris sisqe 
maqsimaluri Tovldagrovebis dekadaSi 

hmaqs  10sm, iqneba Sesabamisad 9/XII da 
18/IV (Tu XXII da hmaqs naklebia zemoT 
moyvanil mniSvnelobebze, TariRebi iq-
neba 10-12 dRiT naklebi gamoTvlil 
TariRebze; 

 mdgradi Tovlis safaris xangrZlivoba 

N1, roca hmaqs  10sm Seadgens  118 dRes, 
roca hmaqs ≤ 9sm Tovlis safaris 
xangrZlivoba  naklebia hmaqs –ze meto-
bis SemTxvevaSi  

 zamTris (civi) periodis atmosferuli 

naleqebis jami (XXI-III) Seadgens 170 mm;  
3%-iani uzrunvelyofis namqerTovlda-
grovebis moculoba aRwevs 320  m3/grZ.1m 

bolo Sedegebidan mkveTrad Cans, rom 
XXI-III  da W3% Soris arsebobs damakmayo-
filebeli damokidebuleba; igi mocemuli 
raionisaTvis gamoisaxeba martivi formu-
liT 

W3%=1.88 XXI-III  ,                 (2) 
rac gvaZlevs saSualebas XXI-III  -is sa-
fuZvelZe gamovTvaloT 3%-iani uzrunvel-
yofis namqerTovldagrovebis moculoba, 
riTac martivdeba  W3%-is gamoTvlis sqe-
ma.  
gamoTvlis cdomileba ar aRemateba 5-10%-
s. magaliTad mdgradi Tovlis safaris 
dawyebisa da damTavrebis gamoTvlili 
TariRebia 19/XII da 7/IV, faqtiuri Sead-
gens Sesabamisad 19/XII da 7/IV im SemTxve-

visaTvis roca XXI-III  ≤28 mm da  hmaqs  9sm. 
maT safuZvelze Tovlis safaris 
xangrZlivoba Seadgens 108 dRes, faqtiuri 
ki 100 dRes. cdomileba Seadgens 8%-s. 
 miRebuli Sedegebis safuZvelze axal-
qalaqi - karwaxis rkinigzis trasa mTel 
sigrZeze moqceulia saSualoze Zlieri 
katogoriis namqerTovldagrovebis zona-
Si. namqerebis moculoba aRwevs 340-350 
m3/grZivis erT metrze romlis 65-70% mo-
dis samxreT-aRmosavleTis rumbebze tra-
sis dasavleT da aRmosavleT nawilSi. 
 namqerTovldagrovebasTan dakavSire-
buli rkinigzaze moZraobis Seferxebis 
Tavidan acilebis mizniT uaRresad praq-
tikulia gzis orive an erT mxareze 20 m-
is daSorebiT 12-15 m-is siganis tyis sa-
faris gaSeneba. aseTi tyis zonis Seqmnis 
SesaZleblobas adasturebs trasis max-
loblad arsebuli saavtomobilo gzebis, 
rogorc zemoT avRniSneT gamwvanebis Se-
saZlebloba.  

rkinigzis trasis proeqtis Tanaxmad 
maqsimalurad gaTvaliswinebulia rkinig-
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zis liandagis gayvana miwanayar vakisze, 
romlis saerTo sigrZe Seadgens mTeli 
sigrZis 82-85 %-s. vakisis simaRle aRe-
mateba 1,5 – 2,0 m-s, rac metia Tovlis sa-
faris maqsimalur simaRleze (113 sm.) sa-
erTod ki Tu gamovaklebT maqsimalurad 
maRla mdebare vakisebis sigrZeebs, rac 
saerTo jamSi Seadgens 16km-s, maSin tra-
sis danarCen nawils (5km sigrZes) dasWir-
deba daaxloebiT 55-60 aTasi Ziri fiWvis 
nergebi Sereuli buCqnarebiT. 

trasis danarCeni nawili (ПК 77 + 000  - 

87 + 000) gayvanilia geqTafenis qedis 
CrdiloeT ferdobis Ziras CaWril vakis-
ze; aqedan (ПК 80 + 000- 87 + 000) fargleb-
Si (cxr. 3) gzis namqerisagan dacvisaTvis 
gamoiyeneba rkinis, rkina-betonis an kidev 
xis ficruli Robeebi, romlis tipiuri 
konstruqciebi moyvanilia specialur 
instuqciebSi [1,2]. maTi simaRle 4-5 m-ia, 
gaSuqeba Seadgens 47-50%-s, sigrZe 3,0 m; 
sul saWiroa 12-13 aTasi metris sigrZis 
rkina-betonis an ficruli Robeebi. isini 
idgmeba gzis RerZis paralelurad Robis 
simaRleze 12-15-jer met manZilze, xolo 
Robeebs Soris Robeebis simaRleze 20-jer 
met manZilze. aseT nagebobebs, roca sac-

deli koeficienti =8, rigebs Soris Sev-

sebis koeficienti =0.8, SeuZliad daaka-
vos namqerTovlis masa (W) [2] 

W=H
2
+HL=8•4

2
+0.8•4•22=410m3/grZ.1m ,(3) 

rac axlos dgas gamoTvlil namqerTov-
ldagrovebis moculobasTan cxr.3 

rkinigzis trasis samxreT-dasavleT na-
wilSi sasazRvro ubnis saqonas ferdobze 
(ПК-is 77 + 000 - 79 + 000) farglebSi adgi-
li aqvs Tovlis zvavebis Camosvlas, qvaTa 
cvenas da mewyrebs; (zogierT ubanze, sof. 
filipovkasTan axlos, vakisis gakeTebis 
Sedegad 2011 wlis 10-15 aprils warmoiSva 
mewyris axali kera, rac gacilebiT sus-
tia vidre Zveli mewyeris kera gvirabTan 
misasvlel ubanze) amasTan aq geqTafenis 
qedis wyalgamyofidan, sadac gadis sax-
elmwifo sazRvari TurqeTTan, ferdobi 
pirveli 300-400 m-is manZilze gvirabTan 
axlos xasiaTdeba didi daxrilobiT (20-
400), Semdeg saqunas velze 500-800 m-is man-
Zilze ferdobis daxriloba mniSvnelov-
nad mcirdeba (6-120) da mTavrdeba isev di-
di daxrilobiT (18-250), (nax. 4). es zoli 
gauyveba gzas zemodan mTeli 2 km-is man-
Zilze. miuxedavad ferdobis grZivi pro-
filis daxrilobis sxvadasxvaobisa, maR-
la mowyvetili Tovlis zvavi aRwevs rki-
nigzis trasas; gamosvlisas bolo monak-
veTze kidev iZens Tovlis axal masas da 

aZlierebs rkinigzis trasis Caxergvas. 
dacvis mizniT saWiroa Ria konstruqciis 
rkina-betonis galereia, anu Tovlis zvav 
damWeris rkinabetonis kedeli TiTqmis 2 
km-is sigrZeze. 
 

cxrili 3 reliefSi CaWrili axalqalaqi-
karwaxis axali rkinigzis liandagis vaki-
sebis sazRvrebSi morfometriuli maxa-
siaTeblebi 

mTisZira arxis 
piketaJi niSnuli, m 

s
iR

r
me
, 
m 

s
aw

yi
s
i 

b
o
l
o
 

Mm
an
Zi
l
i 
m relsis Tavis 

simaRle 

Ff
er

d
o
b
is

 
ma
qs

im
al

u
r
i 

s
im
aR

l
e 

sawyisi bolo 

80+100 80+300 200 2017.360 2017.360 2019.61 2,61 

80+920 81+0,20 100 2017.360 2017.300 2019.60 2,27 

81+760 81+920 160 2014.840 2012.920 2025.57 11,71 

82+440 82+640 200 2006.109 2003.102 2014.78 11,67 

83+0,84 83+160 120 1997.686 1996.002 1999.50 2,74 

83+420 83+640 220 1992.980 1991.468 1995.19 2,97 

83+780 84+160 380 1990.778 1989.531 1996.04 5,89 

84+250 84+360 80 1987.901 1987.320 1989.03 1,42 

84+760 85+0,40 280 1985.739 1983.520 1993.15 8,52 

85+280 85+380 100 1980.658 1919.998 1980.41 0,23 

86+100 86+460 360 1971.058 1966.738 1972.59 3,69 

87+760 87+20 260 1963.138 1960.018 1967.01 5,43 

jami 2460    59,15 

saSualo 205    4,93 

maqsimaluri 380    11,71 

minimaluri 80    0,23 

SeniSvna: reliefSi CaWrili vakisebis rigiTi nomeri 
aRniSnulia gegmaze  Ria wriT ricxvis CvenebiT 
 

   axalqalaqi – karwaxis trasas rukis 
monacemebis safuZvelze kveTs 20 mdinare, 
xevi, xrami (isini gegmaze aRniSnulia Se-
feradebuli wriT rigiTi nomris Cvene-
biT), romelTagan kodalasu (ПК 90 + 050) 
da kirbulaxi (ПК 102 + 600) Seswavlili, 
mudmivad momqmedi mdinareebia; danarCeni 
– warmoadgenen mSral xevebs, xramebs, ro-
mlebic moqmedeben Tovlis safaris dno-
bisa da wvimebis dros; saSualo wliuri, 
udidesi da 1%-iani uzrunvelyofis wylis 
xarjebi Seadgenen 0,25, 18 da 15 m3/wm, 0,68, 
35,0 da 28,0 m3/wm Sesabamisad. dacvis Ro-
nisZiebas warmoadgens gadasasvleli rki-
nigzis xidebi. 

miRebuli Sedegebi emyareba mezoblad 
mdebare meteorologiuri sadgurebis sta-
cionarul dakvirvebas. masze dayrdnobi-
li Sedegebi miaxloebiTia rkinigzis tra-
sisaTvis. saWiroa specialuri eqspedi-
ciuri dakvirveba miRebuli Sedegebis da-
zustebisaTvis, adgilobrivi pirobebis 
gaTvaliswinebis mizniT, romlebic sa-
fuZvlad daedeba gzaze moZraobis Se-
ferxebebisa da saSiSroebis Tavidan aci-
lebisaTvis saWiro rekomendaciebis teq-
nikur-ekonomikur dasabuTebas.. eqspedi-
ciuri samuSaoebi unda Catardes martisa 
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da aprilis pirvel dekadebSi Tovlis 
safaris, namqerebisa da Tovlis zvavebis 
Seswavlis mizniT, aseve epizodurad - 
wvimebis Semdeg mdinareebis wylianobis 
Seswavlis mizniT. 
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uak 551 axalqalaqi – karwaxis axali rkinig-
zis mSeneblobis trasaze Tovlis safaris 
Taviseburebani da maTTan dakavSirebuli siZ-
neleebis Tavidan acilebis rekomendaciebi. 
/comaia v./ hmi-s SromaTa krebuli – 2011 – t.116. 
gv.57-62-qarT., rez. qarT., ingl., rus. 
axali rkinigzis trasis 21 km-is sigrZeze, ro-
melic mdebareobs 1800-1900 m simaRleze zRvis 
donidan, Seswavlilia Tovlis safarisa da 
masTan dakavSirebuli namqerianobis, aseve maTi 
maformirebuli faqtorebis ganawilebis Tavi-
seburebani. dadgenilia, rom trasa moqceulia 
saSualoze Zlier kategoriis namqerTovlda-
grovebis zonaSi. gzis Seuferxebeli muSaobi-
saTvis saWiroa 11 km-is sigrZeze tyis safaris 
gaSeneba fiWvis nergebisagan, 2 km-s manZilze 2 
rigis rkina-betonis anu xe-ficrulis Robeebis 
dadgma. 
 

UDC  551 Regularities of  snow cover distribution  and re-

commendations for the protection of related hazards  at the 

new railway route  Akhalkalaki - Kartsakhi  /V.Tsomaia/ 

Transactions of the Georgian Institute of Hydrometeorology. 

-2008. - т.116. – p.57-62- Russ.; Summ. Georg.; Eng.; Russ.  

      Specific  features of snow cover distribution  and related 

snow  drifts origination  in the elevation  zone 1800-1900 m 

for new Akhalkalaki – Kartsakhi 21 km long railway route 

are studied. It/s derived that the route accupies a zone of mid 

to severe categories of snow-drifts. The planting of windbre-

aks on 11 km long section and arrangement of 2 km long 

two-row concrete or wooden shields is recommended. 

 

УДК 551 Особенности распределения снежного 

покрова и рекомендации по предотвращению с ним 

связанных опасных последствий на новой трассе 

железной дороги Ахалкалаки-Карцахи./Цомая В.Ш./. 

Сб. Трудов Института Гидрометеорологии Грузии. – 

2011, - Т.116,с.57-62-Груз., Рез. Англ., Рус. 

Изучены особенности распределения снежного покрова и 

с ним связанных снежных заносов и факторов их 

образования в пределах высотной зоны 1800-1900м 21 км 

длины новой железной дороги Ахалкалаки-Карцахи. 

Установлено, что трасса находится в пределах зоны 

средне-сильных категорий снежных  заносов. 

Рекомендуется лесонасаждение на протяжении 11 км 

длины ж.д., двух рядных железобетонных или 

деревянных щитов  (заьоров) на протяжении 2 км. 
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ДЖ.Г.МАМЕДОВ 

Институт географии имени акад. Г. А. Алиева НАН 

Азербайджана УДК 551.48.212 (479.24) 
ДИНАМИЧЕСКИЕ ОСОБЕННОСТИ СТОКА 

ВЗВЕШЕННЫХ НАНОСОВ РЕК ЗА 

ВЕГЕТАЦИОННЫЙ ПЕРИОД РАСТЕНИЙ НА 

БОЛЬШОМ КАВКАЗЕ (в пределах 

АЗЕРБАЙДЖАНСКОЙ РЕСПУБЛИКИ) 

В статье рассматриваются динамические 

особенности стока взвешенных наносов рек на 

Большом Кавказе в двух периодах до 1977 года и  с 

1977 года по настоящее время, за вегетационный 

период растений. 

Установлено, что динамические особенности 

стока взвешенных наносов рек за вегетационный 

период растений в основном связаны с антропо-

генным влиянием и изменением климата в 

направлении потепления. 

Выявлено, что отношение нормы стока 

взвешенных наносов рек с периода 1977 года по 

настоящее время к периода до 1977 года на северо-

восточном склоне Большого Кавказа составляет 

0,4-1, а на его южном склоне 0,38-2,2. На южном 

склоне Большого Кавказа завышенный предел 

отношения стока взвешенных наносов объясняется 

тем, что внутриматериковая часть территории 

более аридизирована, чем обращѐнный на 

Каспийское море северо-восточный склон. 

Изучение динамики стока взвешенных наносов 

рек за вегетационный период под влиянием 

антропогенных факторов, а также в направлении 

потеплений климата представляет научный и 

практический интерес. Как известно, в связи с 

проведением агротехнических мероприятий, а 

также с потеплением климата интенсивность 

процесса физического выветривания достигает 

высокого уровня. Поэтому за вегетационный 

период накопление продуктов выветривания 

преобладает над обычным (естественным) 

накоплением, которое сильно влияет на режим 

стока взвешенных наносов. 

Среди агротехнических мероприятий особенно 

усиливают поступление продуктов выветривания с 

поверхности водосборов в речную долину 

распашка земель, вырубка лесов, прокладка дорог и 

бахчеводство в виде стока наносов за время 

интенсивных дождей. Вероятно, что за этот период 

формирование стока взвешенных наносов зависит 

от продуктов выветривания и составляет 

синхронность с вышеуказанными факторами. 

По расчѐтам [2] нормы атмосферных осадков за 

многолетний период (1961-1990), за исключением 

весны (Куба) по всем сезонам за указанные 

периоды в среднем на 11,2%, а годовые величины 

на 7,7% меньше. Это обстоятельство указывает, что 

атмосферные осадки в течение последних 50 лет на 

территории Куба-Хачмазского региона умень-

шились. Далее, по ходу изменения интегральных 

величин (сезонных и годовых атмосферных 

осадков) автором выявлена аномалия на станции 

Хачмаз. По автору,  летом атмосферные осадки 

уменьшаются на 25 мм/сезон. Отсюда ясно, что не-

сколько недостаточен сток воды в летний сезон за 

вегетационный период растений. По его данным 

весной только в одном пункте (Куба) наблюдалось 

увеличение атмосферных осадков приблизительно 

на 15 мм/сезон. В Хачмазе за этот сезон 

атмосферные осадки уменьшились примерно на 31 

мм/сезон в течение последних 110 лет. Наряду с 

этим по данным исследователя летом температура 

воздуха в течение последних 120 лет возросла в 

Шеки, Габале и Алибеке в среднем на 1,4, в 

Закатале на 1,1 и Крызе 0,8 градус/сезон [3]. В 

глобальном масштабе изменение климата 

исследовалось в работах [4,5,7, 11]. 

Подобные климатические изменения наблю-

дались и в Азербайджане за период 1880-2000 гг. 

современные колебания температуры воздуха, 

составляли в пределах от 0,2
0
С до 1,5

0
С, а 

последние 40 лет являются самым теплым пер-

иодом. Наибольшее повышение температуры 

воздуха на южном склоне Большого Кавказа 

составило 0,5
0
С-0,8

0
С, а на его северо-восточном 

склоне 0,6
0
С-1,5

0
С [10]. 

Существенное изменение также наблюдается в 

линейных трендах стекающих рек северо-восто-

чного склона Большого Кавказа. Проведенные 

исследования [6] показывают, что лищь для 

водомерного поста Гудийалчай-Купчал наблю-

дается положительный тренд. Исследователь 

отмечает, что такое наблюдение в трендах со ста-

тистической точки зрения является заниженным. 

Заниженный тренд объясняется широким исполь-

зованием рек на орошение. Наряду с этим за 

весеннее половодье стекающих рек Большого 

Кавказа, за исключением Вельвеличай, в ряде 

годового стока наблюдается отрицательный тренд. 

Но в реках при прохождении дождевого паводка – 

наоборот наблюдался положительный тренд. 

Однако в реке Вельвеличай-Тенгиалты в ряде 

среднемноголетнего стока линейный тренд вообще 

отсутствует. По этой причине исследователи 

приходят к такому выводу, что все это связано с 

влиянием антропогенного фактора на сток воды. 

Автором [1] проводилось интересное 

исследование о колебании максимальных расходов 

воды весеннего половодья рек Белоруссии. 

В условиях Азербайджанской Республики вы-

полнены следующие работы: «О динамических 

особенностях стока воды рек Большого Кавказа за 

вегетационный период растений», Анализ факто-

ров, влияющих на изменение гидроэкологических 

условий транзитных и пограничных рек 

Азербайджанской Республики» [8, 9] и др. 

Разумеется, что перечисленные влияющие 

факторы на сток воды и их особенности также 

будут влиять в основном на сток взвешенных 

наносов рек за вегетационный период растений. 

Для этой цели нами собраны и систематизированы 
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стационарные данные над стоком взвешенных 

наносов рек по 2011 год, проводимые Нац-

иональным Департаментом Гидрометеорологии. 

Как известно, вегетационный период растений 

охватывает март-октябрь месяцы. Учитывая 

вышеизложенные особенности глобального 

изменения климата, многолетний ряд стока 

взвешенных наносов рек за вегетационный период 

нами разделен на два периода. Один из них 

охватывает период до 1977 года, а другой с 1977 

года по настоящее время. Результаты исследования 

в указанных периодах представлены в таблице. 

 Анализ таблицы показывает, что за период до 

1977 года сток взвешенных наносов изменяется в 

пределах 0,32 кг/с - 97 кг/с. А с периода 1977 года 

по настоящее время их изменение происходит в 

пределах 0,41 кг/с – 98 кг/с. 

Как видно, с периода 1977 по настоящее время 

по сравнению с до периода 1977 года наблюдается 

незначительное повышение изменения стока 

взвешенных наносов рек по территории. Однако в 

отношении среднемноголетнего стока взвешенных 

наносов рек с периода  с 1977 года произошло 

сильное изменение о чѐм будет сказано ниже. 

Однако  с периода 1977 года по настоящее 

время к периоду до 1977 года отношение нормы 

среднемноголетнего стока взвешенных наносов рек 

составляет 0,35-2,4. 

Другим интересным фактом является результат 

сравнения отношений двух периодов стока 

взвешенных наносов рек противоположных 

(южный и северо-восточный) склонов гор 

Большого Кавказа. Причем его северо-восточный 

склон направлен в сторону Каспийского моря. 

Интересно, что отношение среднемноголетнего 

стока взвешенных наносов рек периода с 1977 года 

по настоящее время к  периоду до 1977 года на 

северо-восточном склоне Большого Кавказа 

составляет 0,4-1, а на его южном склоне 0,38-

2,2.Однако особенно в отношении верхнего 

предела среднемноголетнего стока взвешенных 

наносов рек за вегетационный период растений на 

южном  склоне Большого Кавказа, в отличие от 

северо-восточного склона произошло сильное 

изменение, т.е с 1раза до 2,2 раза, а в отношении 

нижнего предела повышение. Завышенное 

отношение в верхнем пределе на южном склоне по 

сравнению с северо-восточным склоном Большого 

Кавказа связанно с селеностностью рек и сильным 

влиянием антропогенного фактора на поверхности 

водосбора.  

Как видно, на стекающих реках обоих склонов 

вышеуказанное отношение  начиная с 1977 года 

синхронность стока взвешенных наносов рек со 

стоком воды, а также  вследствие глобального 

изменения климата в основном сохраняется [8] 
 

 

Таблица. Характеристики стока взвешенных 

наносов рек за вегетационный период до 1977 года 

и с периода 1977 года по настоящее время 

Река-пункт Периоды Расход взвешенных наносов  рек по 

месяцам, кг/с 
III IV V VI VII 

Самур-Лучек s 23 66 93 110 83 

d 14 8,2 35 74 68 

Кара-Самур-

Лучек 

s  6,3 35 44 17 

d  2,8 13 26 13 

Гуручай-Сусай s 0,6 2,4 2,5 0,89 0,48 

d 0,34 1,7 0,76 0,98 0,37 

Гудийал-чай-

Гырыз 

s 2,8 17 60 84 51 

d 7,3 22 47 83 35 

Хыналыг-чай-

Хыналыг 

s 0,78 2,6 9,1 7,8 3,0 

d 0,70 3,2 3,2 4,7 1,9 

Агчай-Джек s 0,35 3,4 19 73 28 

d 0,20 3,4 9,4 19 6,2 

Агчай-Сухтагала s 0,13 2,3 1,1 1,7 0,54 

d 0,78 1,4 1,3 1,4 0,20 

Джагад-джукчай-

Рустов 

s 1,6 7,9 2,5 6,0 0,72 

d 1,9 3,0 4,3 6,9 0,88 

Вельвели-чай-

Нохурдюзи 

s 4 19 34 27 7 

d 2,5 12 23 19 4,3 

Вельвели-чай-

Тенги-алты 

s 9,5 49 70 74 46 

d 8,5 17 44 38 19 

Деркчай-Дерк s 0,18 1,4 0,71 1,2 0,22 

d 0,14 0,95 1,0 0,46 0,32 

Сумгайыт-чай-

Пирикиш-кюль 

s 9,8 23 24 24 1,7 

d 5 13 6,7 6,2 0,57 

Балакен-чай-

Бала-кен 

s 0,17 1,4 4,4 4,4 6,1 

d 0,65 7,7 20 16 8,2 

Курмукчай-

Сарыбаш 

s 0,71 4,6 6,6 8,4 9,2 

d 0,10 1,3 6,9 7,9 5,5 

Буланыгсу-

Сарыбаш 

s   3,8 3,8 3,6 

d   5,3 4,1 2,5 

Кунахайсу-

Сарыбаш 

s  1,2 1,6 2,8 2,3 

d  0,63 1,4 3,2 1,3 

Курмукчай-

Илису 

s 0,33 5,2 26 21 21 

d 0,47 10 43 40 30 

Гамамчай-Илису 
s  0,08 0,29 0,45 0,62 

d  0,28 0,33 0,78 0,44 

Дамарчик-близ 

устья 

s  0,74 3 9,2 9 

d  3,6 9,3 7,8 4,9 

Чухадурмаз-близ 

устья 

s 0,01 0,24 1,10 4,2 2,2 

d 0,09 1,2 4,6 3,9 1,9 

Гайнар-близ 

устья 

s 0,02 0,38 1,50 3,4 2 

d 0,03 0,90 3 2,6 1,3 

Агричай-близ 

устья 

s 6 27 86 140 140 

d 8,4 50 180 220 150 

Агричай-

Башдашагыл 

s 0,02 5 10 16 11 

d 0,16 4,3 18 14 7,2 

Дамирапаран-

чай-Габала 

s 0,56 5 29 55 44 

d 0,56 16 43 140 84 

Геокчай-Геокчай s 6 72 110 100 58 

d 7,1 44 110 140 72 

Ахохчай-Ханагах s 3,4 26 25 30 7,6 

 d 3,8 17 27 56 12 

Гирдиманчай-

Гаранохур 

s 36 210 240 120 31 

d 55 130 170 140 110 

Пирсаатчай-

Поладлы 

s 15 47 53 14 1,3 

d 6 12 13 13 3,5 

Река-пункт Расход взвешенных 

наносов  рек по 

месяцам, кг/с 

Средний 

многол. 

Расход 

взв. 

наносов,  

 

Отношение 

периодов 

VIII IX X кг/с S/d d/s 

Самур-Лучек 18 14 3,4 41 1,24  
48 23 8,7 33  0,80 

Кара-Самур-

Лучек 

13 3,5 0,78 17 1,82  
26 6,1 3,5 0,62 9,3 0,54 

Гуручай-Сусай 0,15 0,31 0,21 0,94 1,65  
0,19 0,08 0,11 0,57  0,61 

Гудийал-чай-

Гырыз 

15 8,7 4,4 30 1,0  
20 15 8,1 30  1,0 

Хыналыг-чай-

Хыналыг 

1,2 0,6 0,34 3,2 1,6  
1,4 0,47 0,25 2,0  0,62 

Агчай-Джек 5,0 2,2 7,8 17 2,9  
5,1 2,9 1,3 5,9  0,35 

Агчай-Сухтагала 0,17 0,47 0,31 0,84 1,1  
0,26 0,48 0,49 0,79  0,94 

Джагад-джукчай- 0,12 0,78 0,17 2,5 1,0  
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Рустов 0,40 1,2 1,1 2,5  1,0 

Вельвели-чай-

Нохурдюзи 

4,7 4,4 0,67 13 1,58  
2,4 0,80 2,0 8,2  0,63 

Вельвели-чай-

Тенги-алты 

14 11 5,6 35 1,94  
8,2 4,7 5,1 18  0,51 

Деркчай-Дерк 0,06 0,06 0,04 0,48 1,17  
0,15 0,16 0,09 0,41  0,85 

Сумгайыт-чай-

Пирикиш-кюль 

5,9 4,4 4 12 2,5  
0,98 5,2 1,1 4,8  0,4 

Балакен-чай-

Бала-кен 

2,8 4,5 3,1 3,4 0,41  
5,4 5,2 2,4 8,2  2,4 

Курмукчай-

Сарыбаш 

7,2 8,2 5,2 6,3 1,66  
2,8 3,5 2,3 3,8  0,60 

Буланыгсу-

Сарыбаш 

2,3 3,9 1,3 3,1 1,15  
1,6 2,0 0,91 2,7  0,87 

Кунахайсу-

Сарыбаш 

1,5 1,5 0,93 1,7 1,31  
1,81 1,5 0,4 1,3  0,76 

Курмукчай-

Илису 

11 12 5 13 0,62  
19 16 6,3 21  1,62 

Гамамчай-Илису 
0,27 0,44 0,06 0,32 0,76  
0,31 0,69 0,11 0,42  1,31 

Дамарчик-близ 

устья 

5,6 8,4 1,5 5,4 1,20  
2,4 2,3 1,0 4,5  0,83 

Чухадурмаз-близ 

устья 

0,6 0,13 0,08 1,9 1,05  
1,4 0,73 0,46 1,8  0,95 

Гайнар-близ 

устья 

0,73 1,2 0,03 1,2 1  
0,64 0,52 0,29 1,2  1 

Агричай-близ 

устья 

60 78 49 73 0,75  
59 63 49 97  1,33 

Агричай-

Башдашагыл 

9,8 7,7 2,3 7,7 1,05  
7,9 4,5 2,6 7,3  0,95 

Дамирапаран-

чай-Габала 

15 10 4 20 0,45  
29 33 9 44  2,2 

Геокчай-Геокчай 20 32 8,4 51 0,94  
22 25 18 54  1,06 

Ахохчай-

Ханагах 

8,3 9,5 7,4 15 0,83  
3,6 15 7,7 18  1,2 

Гирдиманчай-

Гаранохур 

24 78 34 97 0,99  
66 52 57 98  1,01 

Пирсаатчай-

Поладлы 

0,28 7,1 5,6 18 2,6  
0,91 0,81 6,3 6,9  0,38 

Примечание: s – средний многолетний  расход 

взвешенных наносов рек (кг/с) за период до 1977 

года. d – средний многолетний расход взвешенных 

наносов рек (кг/с) за период 1977 года по 

настоящее время 

Другой интересной особенностью стока 

взвешенных наносов исследуемых рек является то 

завышенное, то заниженные значения отношений в 

вышеуказанных периодах на отдельных 

противоположных склонах гор. 

Итак, отношение с периода 1977 года по 

настоящее время нормы стока взвешенных наносов 

рек к периоду до 1977 года на северо-восточном 

склоне Большого Кавказа из 12-и водомерных 

постов в 2-х без изменения, а в 10-и оказались 

заниженными. На стекающих реках  южного 

склона Большого Кавказа указанное отношение из 

16-ти водомерных постов в одном оказался без 

изменения, в 8 – завышенным, а в 7 – заниженным. 

На южном склоне Большого Кавказа 

существующее разнообразие в отношениях 

объясняется разной степенью аридизации 

исследуемой территории. 

Резюмируя вышеизложенное, приходим к 

следующим выводам: 

1. Для существенного изменения стока 

взвешенных наносов рек требуется приблизительно 

100 лет, что совпадает с изменением климата в 

направлении потепления. 

2. Выявлено, что в отношениях верхнего и 

нижнего пределов стока взвешенных наносов рек с 

1977 года по настоящее время и до периода 1977 

года наблюдается занижение, однако синхронность 

стока взвешенных наносов рек со стоком воды 

остается без изменения. 
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окружающей средф. Баку. 2006. № 3. с. 22-32. 
 

UDC551.48.212 (479.24) DYNAMIC PECULARITIES 

FLOWING RAISE OF ALLUVIUM OF RIVERS FOR 

VEGETATION PERIOD OF PLANTS IN GREAT 

CAUCASUS. /J.H.MAMEDOV/Transactions of the Geor-

gian Institute of  Hydrometeorology.-2011.-v.116. p.63-66- 

Russ ; Summ.Georg; Eng; Russ. 

In this article the dynamic peculiarities of flowing 

raise alluvium of rivers in Great Caucasus in two periods till 

1977 and from the period of 1977 to nowadays for vegetation 

period of plants. 

The dynamic peculiarities flowing raise of alluvium 

for vegetation period of plants mainly connected with activity 

of anthropogenic influence and changeability of climate 

warming. 

It is defined that relation from the period of 1977 to 

nowadays the norm of flowing raise of alluvium of rivers till 

the period of 1977 in north-eastern slope of Great Caucasus 

makes 0,4-1 times. In the south slope of Great Caucasus the 

flowing raise of alluvium is explained by increasing limit of 

relation. 

So, the mainland of territory drier than the north-

eastern slope which faces to Caspian Sea. 

 

УДК 551.48.212 (479.24) ДИНАМИЧЕСКИЕ ОСОБЕ-

ННОСТИ СТОКА ВЗВЕШЕННЫХ НАНОСОВ РЕК 

ЗА ВЕГЕТАЦИОННЫЙ ПЕРИОД РАСТЕНИЙ НА 

БОЛЬШОМ КАВКАЗЕ (в пределах АЗЕРБАЙДЖА-

НСКОЙ РЕСПУБЛИКИ)/ДЖ.Г.МАМЕДОВ/Сб.Трудов 

Института огии АН Грузии. –2011. – т.116. – с.63-65- 

Русск.; рез. Груз., Анг.,Русск. 
В статье рассматриваются динамические особенности 

стока взвешенных наносов рек на Большом Кавказе в 

двух периодах до 1977 года и  с 1977 года по настоящее 

время, за вегетационный период растений. 

Установлено, что динамические особенности стока 

взвешенных наносов рек за вегетационный период 

растений в основном связаны с антропогенным влиянием 

и изменением климата в направлении потепления. 

Выявлено, что отношение нормы стока взвешенных 

наносов рек с периода 1977 года по настоящее время к 

периода до 1977 года на северо-восточном склоне 

Большого Кавказа составляет 0,4-1, а на его южном 

склоне 0,38-2,2. На южном склоне Большого Кавказа 

завышенный предел отношения стока взвешенных 

наносов объясняется тем, что внутриматериковая часть 

территории более аридизирована, чем обращѐнный на 

Каспийское море северо-восточный склон. 
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auk 551 
Sida qarTlis zogierTi mdinaris 

myari Camonadenis gaangariSeba ener-

getikuli principis gamoyenebiT. 

 mdinaris myari Camonadenis formirebis 
da transportirebis kanonzomierebebi me-
tad rTulia da amave dros arasakmarisa-
daa Seswavlili geografiul-hidrolo-
giuri faqtorebis albaTuri xasiaTis ga-
mo. 
 saqarTvelos mniSvnelovan mdinareTa 
sistematuri monacemebi ativnatebuli na-
tanis Sesaxeb metnaklebad mocemulia res-
publikis hidrometeorologiuri sammarT-
velos mier gamoqveynebul welwliurebSi 
cnobarebis saxiT. 
 SedarebiT cudi mdgomareobaa Sroma-
tevadi samuSaoebis Catarebis gamo mdina-
reTa fskeruli natanis Seswavlis sa-
kiTxSi, romelTa gazomvebic epizodurad 
xdeba sxvadasxva dainteresebuli organi-
zaciebis mier. mTlianobaSi myari natanis 
Camonadenis codnis aucilebloba gamoix-
ateba sxvadasxva sainJinro samuSaoebis, 
hidroteqnikuri nagebobebis, wyalsacavebis 
muSaobis pirobebis da xangrZlivobis da-
dgenis, zRvis sanapiro zolis dacvisa da 
sxvadasxva mimarTulebiT samuSaoTa Cata-
rebaSi. aRniSnuli sakiTxis Seswavlis mi-
zniT didi samuSaoebi hqondaT Catarebuli 
bevr organizaciebs da kvleviT institu-
tebs, maT Soris Tbilisis saxelmwifo un-
iversitetis yofili geografia-geologiis 
fakultetis xmeleTis hidrologiisa da 
niadagmcodneobis kaTedras. 
MYAmyari natanis gaangariSebis arsebuli 
meTodebi ZiriTadad emyareba iseT parame-
trebs Soris kavSirs, rogoricaa: wylis 
xarji (igulisxmeba kavSiri myar da Txe-
vad Camonadens Soris), saSualo simaRle, 
mdinaris daxriloba an auzis saSualo 
daxriloba, qvefenili zedapiris xasiaTi 
(liTologia, niadagebi, tyianoba, niadagis 
damuSaveba da sxva). mTian regionebSi mec-
nierulad ufro dasabuTebuls warmoad-
gens (konkretul fizikur-geografiul pi-
robebSi) albaTuri kavSiris arseboba mdi-
naris myar Camonadensa da Txieri Camona-
denis energias Soris. es idea gaJRerebu-
li iyo gasuli saukunis ormocdaaTian 
wlebSi profesorebis m. mostkovis da g. 
svaniZis mier, romelic Camoyalibda ro-
gorc myari natanis Camonadenis gaangari-
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Sebis energetikuli kriteriumi, romlis 
arsic aseTia: 
 mdinaris auzSi mosuli atmosferuli 
naleqebi gravitaciuli Zalebis zagavle-
niT ferdobebze gadaadgilebisas awa-
rmoeben muSaobas, romlis sidide wylis 
wonis da vardnis namravlis tolia. 
mTliani auzis zedapiruli Camonadenis 
hidravlikuri energia anu “auzis energia” 
wlis ganmavlobaSi ixarjeba ferdobebis 
eroziaze, eroziuli masalis gadaadgi-
lebaze, nakadis mier natanis transporti-
rebaze; garda amisa energiis nawili ixar-
jeba nakadis moZraobisas kalapotis wi-
naaRmdegobis daZlevaze, xolo nawili ga-
nibneva nakadSi siTburi energiis saxiT. 
gamomdinare zemoTqmulidan auzis hi-
dravlikuri energia SeiZleba gamovsaxoT 
Semdegi formuliT: 

Эaz=9.8*8760  dydx1000/mH  

=  
f

0

v

0
,mdv86000mHdF86  kvt/sT     (1) 

misi Sesatyvisi saSualo wliuri Teori-
uli simZlavre Seadgens 

Naz  
f v

mdvmHdF
0 0

,8.90098.0 kvt    (2) 

sadac m-aris wylis Camonadenis moduli 
(#wm/km2) dV-auzis figuris elementaruli 
moculoba (naz.1) 

 

nax. 1. Mmdinaris wyalSemkrebi auzis hi-
dravlikuri energiis gansazRvris sqema 
 (1) formulis martivi gardaqmnebiT mi-
viRebT g. svaniZis formulas: 
Эaz=86·F·HsaS·msaS·ρkvt/sT,              (3) 
sadac F-aris wyalSemkrebi auzis farTobi 
(km2), HsaS – auzis saSualo simaRle (m), msaS 
– wylis Camonadenis modulis saSualo 
mniSvneloba, ρ- koeficientia, romelic iT-
valiswinebs mdinaris Camonadenis da auzis 
farTobis araTanabar ganawilebas simaR-
liTi zonebis mixedviT. 
 energetikuli principis gamoyenebisas 
mniSvnelovani parametria myari Camonade-

nis energetikuli moduli, anu xvedriTi 
energia, romelic ixarjeba erTi tona an 
erTi kuburi metri ativnarebuli (VR), 

fskeruli (VG)  an jamuri (VT) natanis Camo-
nadenis transportirebaze da gaiangariSe-
ba formuliT: 
ηR=Эaz /VR;  ηG=Эaz /VG;   ηT= Эaz /VT; kvt.sT/t               
(4) 
    mdinaris myari Camonadenis energeti-
kuli modulis da mdinare analogis hi-
drologiuri maxasiaTeblebis gamoyenebiT 
SesaZlebeli xdeba ganvsazRvroT nakle-
bad Seswavlili an Seuswavleli mdinaris 
myari Camonadeni. 
 aRniSnuli meTodis gamoyenebiT nata-
nis Camonadenis gansazRvris kargi Sedege-
bi gvaqvs miRebuli dasavleT saqarTvelos 
Savi zRvispira mdinareebze. unda aRiniS-
nos, rom aRmosavleT saqarTvelos mdina-
reTa natanis Camonadeni, gansakuTrebiT 
maTi fskeruli mdgeneli sustadaa Ses-
wavlili. am mxriv gamonakliss warmoad-
gens md. aragvi, romelzedac Seiqmna Jin-
valis wyalsacavi. amitom md. qsanis myari 
Camonadenis dadgenisaTvis mdinare analo-
gad gamoviyeneT md. aragvi.  
 md. aragvze s. JinvalTan 1959-1974 w.w. 
hidroproeqtis mier warmoebuli dakvirve-
bebis masalebis analizis Sedegad dadgi-
nda, rom ativnarebuli natanis Camonadeni 
wliurad Seadgens 751.1 aTas tonas, xolo 
fskerulis Camonadeni 150 aTas tonas. ma-
Sasadame mTlianad natanis Camonadeni 
Sadgens 901.1 aTas tonas wliurad. 
 Cvens mier gamoyenebuli energetikuli 
principis mixedviT md. aragvis auzis 
energia Seadgens: 
ЭЭЭaz=86·1868.8·1900·27.5·1.37=11.5 mld.kvt.sT. 
xolo md. qsanisaTvis 
Эaz=86·549.2·1810·17.5·1.44=2.15 mld.kvt.sT. 
maSasadame, md. qsanis da md. aragvis ener-
giaTa fardoba toli iqneba: 
K=2.15/11.5= 0.19 

es ki gvaZlevs saSualebas gaviangariSoT md. qsanis 

natanis Camonadenis mniSvneloba Semdegi saxiT: 

     WTqs.=K·WTar.=0.19·901.1=171 aT.t./w# 
 dakvirvebaTa masalebis mixedviT md. 
qsanis (s. korinTa) natanis Camonadeni 
Seadgens 168aT.t./w, es sidide ki axlosaa 
energetikuli principiT miRebul sidi-
desTan (171aT.t./w), rac metyvelebs gamoye-
nebuli meTodis saimedoobaze. 
 aseTive saxiT gaangariSebebi moxda 
Sida qarTlis zogierT mdinareze, ro-
melTa Sedegebi mocemulia qvemoT moy-
vanil cxril 1-is saxiT: 
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qsani-korinTa 549,2 2820,9 1810 17,5 

qsani-SesarTavi 884,7 2820,9 1470 12,0 

d. liaxvi-kexvi 916,3 3031,7 2080 25,0 

d. liaxvi-SesarTavi 2311,4 3031,7 1590 13,0 

p. liaxvi-vanaTi 243,3 2966 2050 24,5 

p. liaxvi-SesarTavi 468,0 2966 1850 18,5 

mejuda-gori 656,0 2100 1040 6,3 

lexura-SesarTavi 289,0 2000 1070 6,5 

tana-SesarTavi 380,0 1700 1400 5,7 

TeZami-SesarTavi 394,0 2080 1460 7,0 

kavTura-SesarTavi 126,9 1815 1320 6,0 
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qsani-korinTa 1,44 2150 171 
qsani-SesarTavi 1,44 1930 153,2 
d. liaxvi-kexvi 1,44 5900 460 

d. liaxvi-SesarTavi 1,44 5920 470,.3 
p. liaxvi-vanaTi 1,40 1470 116,6 

p. liaxvi-SesarTavi 1,40 1930 155,2 
mejuda-gori 1,40 520 42,3 

lexura-SesarTavi 1,40 173 13,8 
tana-SesarTavi 1,40 365 29,1 
TeZami-SesarTavi 1,40 485 38,3 
kavTura-SesarTavi 1,40 121 9,2 

rogorc cxrilidan Cans miRebuli Se-
degebi saimedoa da saSualebas gvaZlevs 
warmodgena viqonioT aRniSnul mdinreebze 
myari natanis Camonadenis Sesaxeb, rac me-
tad mniSvnelovan masalas warmoadgens 
sxvadasxva hidroteqnikuri nagebobebis 
aSenebis SemTxvevaSi. 

literatura - REFERENCES – ЛИТЕРАТУРА 

1. o. xmalaZe, d. qoCiaSvili, g. svaniZe. 
md. aragvis myari Camonadeni s. Jinval-
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Главгидрометслужба. Л., 1974. 

3. Ресурсы поверхностных вод СССР. Закавказье 

и Дагестан, Т.9, вып.1. Западное Закавказье. Л., 
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4. Мостков М.А. Об исчислении запасов 

гидравлической энергии. Изв. АН СССР, ОТН, 

1950, №6 

5. Сванидзе Г.Г., Гагуа В.П. Возобновляемые 

Энергоресурсы. Ленинград. Гидрометеоздат, 

1987 
uak 551 

Sida qarTlis zogierTi mdinaris myari Ca-
monadenis gaangariSeba energetikuli principis 
gamoyenebiT./m. alaverdaSvili, n. cincaZe, n. 
kokaia n. xufenia/. hmi-s SromaTa krebuli -2011.-
t.116.-gv.66-69-qarT.; rez. qarT., ingl., rus. 
1959-1974 wlebSi hidroproeqtis mier md. ara-
gvze warmoebuli dakvirvebis masalebis mixe-
dviT s. JinvalTan myari Camonadeni Seadgens 
901,1 aTas tonas weliwadSi, amave periodis 
myari Camonadeni md. qsanze s. korinTasTan 168 
aTasi tonis tolia. 
energetikuli principis gamoyenebiT gaanga-
riSebuli myari Camonadeni md. qsanze Seadgens 
171 aTas tonas weliwadSi. analogad gamoyene-
buli iqna md. aragvi. aseTive saxiT gaangari-
Sebebi moxda Sida qarTlis myari natanis Cam-
onadenis mxriv naklebad Seswavlil rig mdin-
areebze: didi liaxvi, patara liaxvi, mejuda, 
lexura, TeZami, kavTura. miRebuli Sedegebi 
saimedoa da saSualebas gvaZlevs gamoviyenoT 
igi sxvadasxva hidroteqnikuri nagebobebis aS-
enebis SemTxvevaSi da aseve imisaTvis, rom aR-
niSnuli meTodi gamoyenebul iqnas aRmosavl-
eT saqarTvelos sxva mdinareTa auzebisaT-
visac. 
 

UDC551  

Calculation of solid flow of some rivers of Shida Kartli 

using of energy principle  M. Alaverdashvili, D. Kiknadze, 

N. Tsintsadze, N.Khupenia, N. Kokaia /. Transactions of the 

Georgian Institute of Hydrometeorology. -2011. - т.116. – 

p.66-69-Georg.; Summ. Georg.; Eng.; Russ.  

According to the material  of observations carried out by Hy-

droproject in 1959-1974, the solid drainage of the river Aragvi 

near the village of Zhinvali consisted of 901,1 thousand tons 

per year. In time of the same period the solid drainage of the 

river Ksani near the village of Korinta was equal to 168 thou-

sand tons. 

The solid drainage of the river Ksani estimated by using of the 

energetic principle was equal to 171 thousand tons. The river 

Aragvi was chosen as the analog. In the same way estimations 

were carried of solid drainage less studied rivers of Shida 

Kartli as: The Didi (big) Liakhvi, The patara (small) Liakhvi, 

The Medjuda, The Medjuda, The Lekhura, The Tedzami, The 

Kavtura. 

The obtained values are reliable and give the basis to reco-

mend above mentioned method tor both buiding different 

hydrotechnical buildings and using it for other river basins of 

the East Georgia. 

 

УДК551  

Рассчет твердого стока некоторых рек Шида Картли с 
использованием энергетических принцыпов /м.Ала-

вердашвили, Н.Цинцадзе, Н.Кокаиа, Н.Хуфениа/.Сб.Тру-
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дов Института Гидрометеорологии Грузии. –2011. – 

т.116. – с.66-69-Груз.; рез. Груз., Анг.,Русск 

По материалам наблюдений Гидропроекта, прове-

денных в 1959-1974, твердый сток реки Арагви близ 

села Жинвали состоял из 901,1 тыс. тонн в год. Во 

время того же самого периода твердой сток р.Ксани в 

районе села Kоринта составил 168 тыс. тонн. Спло-

шная сток реки Ксани, оценивается с помощью 

энергетического принципа, было равных до 171 тыс. 

тонн. Река Арагви был выбран в качестве аналога. В 

то же способ оценки были проведены твердых сток 

менее изученных рек Шида Картли: Диди (большая) 

Лиахви, Патара (малая) Лиахви, Mеджужа, Лехура, 

Tедзами, Kавтура. Полученные значения являются 

надежными и дают основание рекомендовать метод в 

Строительстве различных гидротехнических сооруже-

ний и использовать для других бассейнах рек 

Восточной Грузии. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Панчулидзе Д., Мамасахлиси Ж., 

(ГГАУ) 
УДК 631-402 

МЕТОД ОПРЕДЕЛЕНИЙ ОПТИМАЛЬНЫХ 

СХЕМ ОСУШЕНИЯ С МЕХАНИЧЕСКИМ 

ВОДОПОДЪЁМОМ (В УСЛОВИЯХ 

КОЛХИДСКОЙ НИЗМЕННОСТИ) 

 Как известно,  насосная станция в осушительной 

системе соответствует качественному водоприѐ-

мнику в самотечной системе осушения. 

Метод осушения с механическим водоподъѐмом 

получил широкое распространение в ряде стран - в 

США, Голландии, Англии, Германии, Югославии и 

др., где с помощью насосных установок осушаются 

обширные пространства заболоченных земель [1]. 

В связи с тем, что осушение земель с примене-

нием перекачки технически более сложно и, как 

известно, требует больших удельных капитальных 

вложений (дороже на 10-12%) и эксплуатационных 

затрат по сравнению с обычными осушительными 

системами, вопросы технико-экономического обос-

нования этих систем имеет важное значение. 

На Колхиде, значительные площади, примык-

ающие к морскому побережью, возвышаются над 

уровнем моря на 0,2-2,0 м, 

Небольшие превышения над паводковыми ур-

овнями рек имеют и площади, примыкающие кним. 

Поэтому подпор со стороны водоприѐмников ра-

спространяется на осушительные каналы, вс-

ледствие чего уровни воды в каналах устана-

вливаются выше, чем это требуется для получения 

принятой в основу расчѐтов нормы осушения. 

Осушение таких массивов возможно только при 

помощи механического водоподъѐма. Это обсто-

ятельство определяет необходимость установления 

границы распространения подпоров со стороны 

водоприѐмников, где необходимо будет предус-

мотреть устранение подпоров с помощью меха-

нического водоподъѐма, с чего и следует начинать 

проектирование осушительных систем, ибо в со-

ответствии с ними и увязке необходимо проекти-

рование всей остальной осушительной системы [2]. 

С учетом этих обстоятельств на основании 

исследований материалов, нами выведена эмпи-

рическая зависимость для определения зоны рас-

пространения влияния водоприѐмника 

 25,0

)(2
01,0

0






H
ei

HH
L , 

где L – расстояние распространения влияния во-

доприѐмника, в м; Н – отметка максимального ра-

счетного уровня воды в водоприемнике, в м; Н0 – 

отметка дна магистрального канала у водопри-

ѐмника, в м; i – средний уклон дна водоотводящего 

канала; e – основание натурального логарифма. 

Приведѐнная формула включена в «Строитель-

ные нормы и проектирования» (СН и П) и с его 

помощью определены границы распространения 

влияния подпора со стороны водоприѐмника, 
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примыкающего к побережью Черного моря или к 

крупным водостокам [3]. 

В целом, указанная территория расположена в 

западной части Колхидской низменности и имеет 

площадь 75 тыс. га, требующего включения в 

состав мероприятий по мелиорации механического 

водоподъѐма. 

Как известно, сток от максимальных значений в 

паводочных период до минимальных в засушливое 

время уменьшается в 100 и более раз. Поэтому от 

соттношения производительности насосной ста-

нции и стока будет зависеть прерывистость работы 

станции. В целях оптимизации режима откачки и 

снижения производительности, мощности и естес-

твенно стоимости насосной станции, необходимо 

использовать естественный или искусственный 

регулирующий резервуар. 

Ясно, что более эффективные результаты получа-

тся при увеличении ѐмкости регулировочного 

резервуара за счѐт его плановых размеров. Но, 

увеличение регулирующей ѐмкости за счѐт его 

глубины приводит к соответствующему увеличе-

нию статистического напора и увеличению стои-

мости станции или к образованию бесполезного 

мѐртвого объема, т.е. чем больше активный объѐм 

регулирующеѐ ѐмкости и чем меньше статисти-

ческий напор, тем меньше затраты на осушение 

способом механического водоподъѐма. 

Следовательно, наиболее рациональным будет, 

если в качестве регулировочного резервуара 

использовать объѐмы подводящих каналов и 

допустить кратковременное затопление территории 

не причиняющий вред с/х культурам. 

Так как без учета регулировочного резервуара 

расчѐтный расход откачки должен соответствовать 

максимальному расходу притока в магистральном 

канале, то, учитывая трансформацию части стока в 

регулировочном резервуаре, расчѐтный расход 

откачки получится равным 

,
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где Q – расчѐтный расход притока в магистральном 

канале, м
3/сек

; W – объем стока, m
3
; tпод – про-

должительность подъѐма паводка, ч; W1 – объем 

регулировочного резерва, m
3
$ t1 – продолжи-

тельность времени откачки объѐма воды с 

регулировочного резерва, ч; t2 – продолжитель-

ность времени добегания (tдоб = tпод), ч; t3 – 

продолжительность времени затопления, ч; n – 

коеффициент использования суточного времени 

(n=0,8-0,9). 

Как видно, величина расчѐтного расхода откачки 

получается гораздо меньше, чем максимальный 

расход притока и естественно, достигается 

соответствующая экономическая эффективность 

осушения. 
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uak. 631-402 daSrobis optimaluri sqemis gan-
sazRvris meTodi meqanikuri wesiT daSrobis 
SemTxvevisaTvis./ j. fanCuliZe, J. mamasaxli-
si/.hmi-s SromaTa krebuli. -2011, – t. 116. gv.69-
70- qarT..; rez. qarT., ingl., rus. 
saTanado saproeqto, saarqivo da dakvirvebe-
bis Sedegad miRebuli hidrologiuri masaleb-
is Sejerebisa da gaanalizebis safuZvelze mi-
Rebuli analizuri formulebis saSualebiT 
ganisazRvreba wyalmimRebidan Setborvis gavr-
celebis zonis sazRvrebi da gadasatumb maqsi-
malur xarjze maregulirebeli moculobis ga-
vlena. 
mocemuli meTodi saSualebas iZleva SeirCes 
meqanikuri wesiT daSrobis optimaluri sqema 
da satumbi sadguris warmadobis racionaluri 
sidide. 

 

UDC 631-402 METHOD FOR IDENTIFICATION OF 

OPTIMUM SKETCH OF DRAINAGE AT THE 

PROCESS OF MECHANICAL DRAINAGE./I. Panchu-

lidze, D. Mamasakhlisi/. Transactions of the Georgian Insti-

tute of Hydrometeorology. -2011. - т.116. – p.69-70-Russ-.; 

Summ. Georg.; Eng.; Russ.  

As a result of appropriate projecting, archiving and monitor-

ing data and under the hydrological materials combination 

and analyses the formula is created, according to which the 

borders of water-receiver impact spreading zone are deter-

mined, under which optimal scheme of mechanically drai-

nage system can be ellaborated. 
 

УДК 631-402 МЕТОД ОПРЕДЕЛЕНИЙ ОПТИМАЛЬ-

НЫХ СХЕМ ОСУШЕНИЯ С МЕХАНИЧЕСКИМ 

ВОДОПОДЪЁМОМ(в условиях Колхидской низмен-

ности). /Панчулидзе Д.Н., Мамасахлиси Ж.Г./.Сб.Трудов 

Института Гидрометеорологии Грузии. –2011. – т.116. – 

с.69-70. Груз -.; Рез. Груз., Анг.,Рус. 
На основе обработки и анализа гидрологических данных 

получены зависимости, с помощью которых опре-

деляются пределы зоны распространения подпора от 

водоприѐмника. 
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b. beritaSvili 
hidrometeorologiis instituti 
uak 551.583    

klimatis cvlilebis politikis 

Taviseburebani saqarTveloSi 
globalurma daTbobam, romelmac aSka-

ra gamovlineba daiwyo 1980-iani wlebidan, 
mravali safrTxe Seuqmna kacobriobas 
(zRvis donis aweva, gaudabnoeba, stiqiuri 
movlenebis gamZafreba, yinulisa da To-
vlis safaris Semcireba da sxv.). am pro-
cesebTan gasamkvlaveblad saWiro gaxda 
globaluri masStabiT koordinirebuli 
politikis SemuSaveba, romelic uzrunve-
lyofda maTi uaryofiTi Sedegebis Ser-
bilebas da daTbobis mTavari mizezis – 
saTburis gazebis emisiebis Semcirebas 
momavalSi daTbobis Semdgomi katastro-
fuli zrdis SesaCereblad. 

termini “klimatis cvlilebis politi-
ka” gulisxmobs im programebisa da Ro-
nisZiebaTa erTobliobas, romelic erov-
nul Tu saerTaSoriso doneze tardeba 
klimatis cvlilebis SedegebTan adaptir-
ebisa da saTburis gazebis emisiis Se-
mcirebis mizniT. am politikis principebs 
safuZveli Caeyara 1992 wels gaeros kli-
matis cvlilebis CarCo konvenciis (UNF-

CCC) miRebasTan erTad, xolo gansakuT-
rebuli aqtualoba man SeiZina 1997 wels 
kiotos oqmis (protokolis) gaformebis 
Semdeg. 

konvenciis wevri TiToeuli qveyana, ro-
melTa ricxvi amJamad 190-s aRwevs, kli-
matis cvlilebis politikas ayalibebs 
Tavisi interesebisa da SesaZleblobebis 
Sesabamisad. es aisaxeba qveynis mier mom-
zadebul erovnul SetyobinebebSi, romle-
bic periodulad waredgineba konvenciis 
mmarTvel organos – mxareTa konferenci-
as. aRniSnul dokumentSi, saTburis gaz-
ebis (sg) inventarizaciasTan erTad, qve-
yana valdebulia aRweros klimatis mimdi-
nare cvlilebis mimarT Tavisi terito-
riis, an masze prioritetuli wesiT Ser-
Ceuli regionebis mowyvladoba da maTi 
adaptirebis SesaZleblobebi, agreTve saT-
buris gazebis emisiebis Sesamcireblad 
gamiznuli RonisZiebebi da maTi praqti-
kuli danergvis Sedegebi.  

 

klimatis cvlilebis politika 
saqarTveloSi 

saqarTveloSi klimatis cvlilebis 
politikis dargSi gadadgmul pirvel 
nabijs warmoadgenda 1995 wlis dekemberSi 
klimatis cvlilebis erovnuli programis 
damtkiceba, romlis Sesrulebis pirveli 
Sedegebis gaTvaliswinebiT 1997-1999 ww. 

periodSi gaeros ganviTarebis programis 
(UNDP) da globaluri garemos dacvis 
fondis (GEF) xelSewyobiT qveyanam moa-
mzada Tavisi pirveli erovnuli Setyo-
bineba [1]. 

am dokumentis wardgenis Semdeg UNDP/ 

GEF daxmarebiT 1999-2003 wlebSi saqarTve-
loSi klimatis cvlilebis problemasTan 
dakavSirebiT Sesrulda kidev mTeli rigi 
proeqtebisa [2-5], romelTa ganxorciele-
baSi aqtiurad monawileobdnen saqarTve-
los garemos dacvisa da bunebrivi re-

sursebis saministro, energetikis saminis-
tro, sxvadasxva kvleviTi institutebi da 
sxva organizaciebi. amasTan erTad, mom-
devno wlebSi UNDP/GEF xelSewyobiT Ses-
rulda sakmaod masStaburi proeqtebi ga-
naxlebadi energetikuli resursebis aTvi-
sebaze adgilobrivi energomomaragebis 
mizniT [6,7,8], agreTve evrokomisiis dax-
marebiT ganxorcielebuli proeqti qve-
yanaSi sufTa sufTa ganviTarebis meqani-
zmis (CDM) ganviTarebis xelSesawyobad 
[9]. energoefeqturobis dargSi ramdenime 
proeqti Sesrulda energoefeqturobis ce-
ntrSi, agreTve mTeli rigi arasamTav-
robo organizaciebis mier.  

2011 wlisTvis klimatis cvlilebis ko-
nvenciis moTxovnaTa Sesabamisad saqarTve-
loSi Catarebuli samuSaoebi Sejamebul-
ia qveynis meore erovnul SetyobinebaSi 
[10], romelSiac saTburis gazebis inven-
tarizaciasTan erTad detaluradaa ganxi-
luli saqarTvelos 3 SerCeuli regionis 
(Savi zRvis sanapiro zona, qvemo svaneTi 
da dedofliswyaros raioni) mowyvladoba 
klimatis ukve dafiqsirebuli da 2100 
wlamde prognozirebuli cvlilebis mim-
arT, dagegmili saadaptacio RonisZiebebi 
da saTburis gazebis emisiebis Sesamci-
reblad SemoTavazebuli qmedebebi. 

aRniSnuli proeqtis farglebSi calke 
gamocemul iqna saTburis gazebis inventa-
rizaciis Sedegebi [11], saxelmZRvanelo do-
kumenti gadawyvetilebis mimReb pirTaTvis 
konvenciis ZiriTadi principebis Sesaxeb 
[12], meToduri saxelmZRvanelo saadapta-
cio proeqtebis mosamzadeblad [13], meore 
erovnuli Setyobinebis Sesrulebis pro-
cesSi miRebuli Sedegebi ori biuletenis 
saxiT [14,15], dedofliswyaros raionze 
klimatis cvlilebis gavlenis Sefasebis 
detaluri angariSi [16] da sxva masalebi. 

zemoT CamoTvlili Sromebis sia mow-
mobs imas, rom bolo 12 wlis manZilze 
saqarTveloSi muSaoba warmoebda rogorc 
konvenciis mimarT ZiriTadi valdebule-
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bebis Sesrulebis farglebSi (erovnul 
SetyobinebaTa momzadeba, saTburis gazeb-
is inventarizaciis Catareba, konvenciis 
me-6 muxlis – sazogadoebrivi cnobiere-
bis amaRleba [5]), aseve klimatis cvlil-
ebis politikis sxva ZiriTadi mimarTule-
bebiT: energoefeqturoba [2,3], ganaxlebadi 
energetikuli resursebis aTviseba [4,6,7,8], 
sufTa ganviTarebis meqanizmis danergva 
[9], saadaptacio politikis ganxorcieleba 
[13,16]. garda amisa, meore erovnuli Setyo-
binebis farglebSi momzadda 14 saproeqto 
winadadeba, romelTagan 10 gamiznulia sa-
qarTvelos samive SerCeul regionSi da 
darialis xeobaSi klimatis cvlilebis 
mimarT saadaptacio RonisZiebaTa Casatar-
eblad, xolo 4 – qaris energetikuli po-
tencialis asaTviseblad sxvadasxva raion-
ebSi (rusTavi, gori, foTi da baTumi). 2011 
wlisTvis am 14 saproeqto winadadebidan 2 
ukve operaciul stadiaSi imyofeboda. 

amrigad, saqarTveloSi warmoebuli 
klimatis cvlilebis politika, romelsac 
xelmZRvanelobs garemos dacvisa da bu-
nebrivi resursebis saministro, xorciel-
deba sxvadasxva profiliT Catarebuli 
proeqtebis saxiT, romelTagan nawili uk-
ve Sesrulebulia [1,8], an danergilia pra-
qtikaSi [4,6,7]; xolo umetesoba saTanado 
investiciebis moZiebis stadiaSi imyofeba. 

miuxedavad am calkeuli miRwevebisa, 
saqarTveloSi aRniSnuli mimarTulebiT 
Catarebuli muSaobis analizi mowmobs, 
rom CvenSi klimatis cvlilebis politika 
jer kidev Seicavs bevr xarvezs, romle-
bic winaaRmdegobas uqmnian qveyanaSi kon-
venciis meqnizmebis srulfasovan danerg-
vas da maT efeqtur gamoyenebas ekonomi-
kis mdgradi ganviTarebis uzrunvelsa-
yofad. Tanaxmad [10]-isa, am barierebidan 
ZiriTadia:  
 saqarTvelos samTavrobo politikaSi 

klimatis cvlileba jerjerobiT ar wa-
rmoadgens prioritetul mimarTulebas, 
ris gamoc ar xdeba klimatis cvli-
lebasTan dakavSirebuli sakiTxebis 
CarTva qveynisa da ekonomikis calke-
uli seqtorebis ganviTarebis gegemebSi;  

 klimatis cvlilebis dargSi mkafiod 
Camoyalibebuli erTiani samTavrobo 
politikis uqonloba, romelic gaaerT-
ianebda am mimarTulebiT qveynis sxva-
dasxva centrebSi warmoebul saqmiano-
bas da uzrunvelyofda samuSaoTa ko-
ordinacias; 

 klimatis cvlilebis sakiTxebTan mima-
rTebaSi sustia sakanonmdeblo baza, 
rac aZnelebs am problemasTan daka-

vSirebuli amocanebis saxelmwifo do-
neze gadaWras; 

 qveyanaSi arsebuli statistikuri baza 
ar akmayofilebs klimatis cvlilebis 
calkeuli proeqtebis Sesasruleblad 
saWiro moTxovnebs, rac iwvevs mTeli 
rigi saproeqto winadadebebis dokumen-
tebis Sedgenis SeuZleblobas; 

 qveyana ganicdis klimatis cvlilebis 
problemaze momuSave kvalificiuri 
specialistebis nakalebobas, rac xels 
uSlis potenciuri saproeqto winadade-
bebis saTanado doneze momzadebas; 

 miuxedavad bolo 12 wlis manZilze 
zemoT CamoTvlili proeqtebis farg-
lebSi klimatis cvlilebis problemis 
popularizaciis mimarTulebiT Cata-
rebuli samuSaoebisa, qveyanaSi am sfe-
roSi mosaxleobis Semecnebis done jer 
kidev dabalia, rac aZnelebs rogorc 
gadawyvetilebis mimRebTa mxridan saT-
anado RonisZiebaTa mxardaWeras, aseve 
sazogadoebis farTo wreebis monawile-
obas am RonisZiebaTa danergvaSi. 
  klimatis cvlilebis politikis 

efeqturobis Sefasebebi 
es da sxva, SedarebiT naklebad mniSv-

nelovani winaaRmdegobebi, miuxedavad sae-
rTaSoriso organizaciebis qmediTi daxma-
rebisa, aferxeben saqarTveloSi klimatis 
cvlilebis srulfasovani politikis ga-
tarebas, romelic ganviTarebul qveyanaSi 
ukve 10 welze metia rac samTavrobo 
organoebis/uwyebebis intensiuri yurad-
Rebis qveS imyofeba. TiToeul qveynebSi, 
an  masSi Semaval msxvil administraciul 
erTeulSi. klimatis cvlilebis politi-
kas safuZvlad udevs garkveuli princi-
pebi. naSromSi [17] SemoTavazebuli mid-
gomis Tanaxmad es principebi SeiZleba ey-
rdnobodes Semdeg mosazrebebs: 
1. ganaxlebadi energiebisa da energoe-

feqturobis programebis danergvisadmi 
nakleb interess iCenen qveynebi 

 romelTa ekonomika Zlier aris damo-
kidebuli naxSirbadis intensiur moxma-
rebaze, an 

 romlebic didi raodenobiT awarmoeben 
wiaRiseul sawvavs. 

2. energoefeqturobisa da ganaxlebadi en-
ergiebis programebis danergvas ufro 
xalisianad ekidebian qveynebi, romle-
bic: 

 floben wylis qarisa da mzis energiis 
maRal potencials, 
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 xasiaTdebian erT sul mosaxleze 
maRali SemosavliT da/an inovaciurad 
moazrovne sazogadoebis arsebobiT, 

 gamoirCevian haeris daWuWyianebis maRa-
li doniT. 

3. qveyana ufro mondomebiT ekideba gar-
kveuli saxis energetikuli politikis 
danergvas, Tu msgavs geografiul pi-
robebSi myof mis mezobel qveynebSi am 
saxis politika ukve warmatebiTaa dane-
rgili. adaptaciis politikasTan mima-
rTebaSi am mosazrebebTan erTad, Cveni 
azriT, gansaxilvelia meoTxe postu-
latic: 

4. qveyana miT ufro energiulad axorci-
elebs klimatis cvlilebis mimarT sa-
adaptacio politikas SerCeuli prio-
ritrtuli mimarTulebebiT, rac ufro 
met zarals ganicdis igi am sferoebSi. 
TiToeuli am mosazrebis marTebulo-
bis dasadgenad SeiZleba gamoyenebuli 
iqnas rigi gazomvadi indikatorebisa, 
romlebic saSualebas iZlevian raode-
nobrivad Sefasdes qveynis/regionis Se-
saZleblobaTa zRvari klimatis cvli-
lebis politikis gatarebaSi, SeirCes 
am politikis optimaluri mimarTule-
bebi da Sedarebuli iqnas sxvadasxva 
qveynebSi am politikis gatarebis efeq-
turoba.  
kerZod, [17]-is Tanaxmad, pirvel mosaz-

rebas Seesabameba iseTi maCvenebeli, rome-
lic axasiaTebs wiaRiseuli sawvavis ro-
ls erovnul ekonomikaSi.am indikatoris 
raodenobrivi Sefaseba eyrdnoba yovel 
qveyanaSi arsebul statistikur monaceme-
bs mopovebuli da moxmarebuli wiaRise-
uli sawvavis raodenobis Sesaxeb. Sesaba-
misi dargebidan moRebuli Semosavali 
SeiZleba Sedardes qveynis mTlian Sida 
produqts (mSp) da gaangariSdes erT sul 
mosaxleze miRebul Semosavalze. amrigad, 
miiReba wiaRiseul sawvavTan dakavSirebu-
li indeqsi, romelic SeiZleba gamoyene-
buli iqnas qveynis ekonomikis da kerZod, 
energetikuli politikis raodenobrivi 
daxasiaTebisaTvis. analogiuri indeqsi 
SeiZleba miRebul iqnas ganaxlebadi ener-
giis rolis Sesafaseblad. 

meore mosazrebasTan dakavSirebulia 
ramdenime indikatori, romelTagan gani-
xileba:  

 qveynis teritoriaze arsebuli ganax-
lebadi energiis calkeuli saxeebis 
(qaris, mzis, wylis, biomasis, geoTer-
muli) sruli Teoriuli da teqnikurad 
aTvisebadi potenciali. es kriteriumi 

ZiriTadad damokidebulia qveynis 
fizikur – geografiul pirobebze da 
maT Seswavlilobaze. 

 ganaxlebadi wyaroebidan realurad 
miRebuli da moxmarebuli energiis ra-
odenobis Sefardeba teqnikurad aTvise-
badi energiis potenciur raodenoba-
sTan. es indeqsi axasiaTebs qveyanaSi 
arsebuli inovaciuri teqnologiebis 
dones. ramdenadac axloa aTvisebuli 
resursi potenciurTan, miT maRalia 
qveynis reitingi klimatis cvlilebis 
politikis efeqturobis TvalsazrisiT. 
amasTan erTad ganixileba indeqsi, ro-
melic warmoadgens ganaxlebadi wyaro-
ebidan miRebuli da moxmarebuli ene-
rgiis raodenobis Sefardebas qveyanaSi 
moxmarebuli energiis saerTo raode-
nobasTan. 

 aRniSnuli indeqsebi, gaangariSebuli 
qveynis erT sul mosaxleze, SeiZleba 
Sedardes erT sul mosaxleze mSp ra-
odenobas, raTa Semowmdes am maCve-
neblebs Soris kavSiris arseboba. 

 atmosferul haerSi damaWuWyianebeli 
komponentebis gazomvadi koncentraci-
ebi axasiaTebs misi sisufTavis xarisxs. 
am sidideebis Sedareba qveyanaSi dan-
ergili, ganaxlebadi energiebis aTvi-
sebaze damyarebuli proeqtebis raode-
nobasTan SeiZleba gamoyenebuli iqnas 
meore postulatis bolo punqtis marT-
ebulobis dasadgenad. 

 sxvadasxva qveynebSi drois erTsa da 
imave monakveTSi aRniSnuli proeqtebis 
raodenobis Sedareba garkveuli mia-
xloebiT SeiZleba gamodges klimatis 
cvlilebis politikis warmatebuli 
ganxorcielebis dasaxasiaTeblad. 

 saadaptacio politikaSi klimatis cv-
lilebiT gamowveuli zaralis Sesafa-
seblad SesaZlebelia mravali indika-
toris gamoyeneba [18], maT Soris: wyal-
didobiT infrastruqturisTvis miye-
nebuli zarali, dakarguli mosavlis 
raodenoba da Rirebuleba, gvalvis Se-
degad dakakrguli mosavali, gaudab-
noebuli farTobebi, ekomigrantTa rao-
denoba, qariSxlebisa da sxva gamZaf-
rebuli stiqiuri movlenebis Sedegad 
daRupul adamianTa raodenoba da sxv. 
am tipis movlenebis gamanadgurebeli 
Sedegebis Sesarbileblad ganxorcie-
lebuli saadaptacio politikis efeq-
turoba SeiZleba Sefasdes Sesrule-
buli proeqtebis raodenobiT, maTi ma-
sStaburobiT (RirebulebiT), danergil 
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RonisZiebaTa Sedegad zaralis Semcir-
ebiT, erT sul mosaxleze Semosavlis 
cvlilebiT da sxv. [13]. 

 amrigad, zemoT ganxiluli mosazrebani 
SeiZleba Semowmdes raodenobrivi in-
dikatorebis gamoyenebiT da Catarebu-
li analizis Sedegebi gamoyenebuli iq-
nas qveyanaSi klimatis cvlilebis 
strategiis SesamuSaveblad. 
kerZod, CamoTvlili indikatorebi na-

SromSi [17] determinantuli modelis da-
xmarebiT gamoyenebuli iqna aSS 48 StatSi 
qarisa da mzis energiis aTvisebasTan mima-
rTebaSi 1990 wlidan warmoebuli klima-
tis cvlilebis politikis efeqturobis 
Sesafaseblad. gamokvlevis Sedegad dad-
genil iqna, rom saTburis gazebis emis-
iebis Sesamcireblad gamiznul Ronis-
Ziebebs ufro efeqturad atareben is 
Statebi, romelTa mosaxleoba gamoirCeva 
inovaciuri (progresuli) azrovnebiT, ro-
mlebic xasiaTdeba erT sul mosaxleze 
haeris gaWuWyianebis maRali doniT, gana-
xlebadi energiebis maRali potencialiT 
da naxSirorJangis gamafrqveveli sawar-
moebis naklebi raodenobiT. miRebulma 
Sedegebma aCvena agreTve, rom calkeul 
StatSi klimatis cvlilebis politikis 
gatarebis efeqturoba ZiriTadad ganpi-
robebulia Statis maxasiaTeblebiT da 
politikuri mosazrebebiT da ara mezo-
bel StatebSi warmoebuli politikis Se-
degianobiT. qarisa da mzis energiis ma-
Rali potencialis mqone Statebi iswra-
fvian Sesabamisi mimarTulebis ganaxle-
badi proeqtebis ganxorcielebisken. Tum-
ca, aRmoCnda, rom es mosazreba naklebad 
marTldeba qaris maRali potencialis 
StatebSi, romlebic umeteswilad nakle-
badaa dasaxlebuli da saTanadod aq nak-
lebi moTxovnaa energiaze. 

amasTan erTad, wiaRiseuli sawvavis 
warmoeba ar aRmoCnda korelaciurad dak-
avSirebuli energoefeqturobis programe-
bTan, rac mowmobs imas, rom TiToeuli 
Stati cdilobs daicvas adgilobrivi 
warmoeba da amrigad, klimatis cvlilebis 
politikis gatareba mniSvnelovnadaa 
ganpirobebuli politikuri mosazrebebiT. 

saboloo jamSi, miRebul iqna daskvna, 
rom ganaxlebadi energiebis programebis 
gatarebis mTavar mamoZravebel Zalas 
warmoadgens mosaxleobis Semecnebis do-
ne, romelic Statis bunebrivi SesaZle-
blobebis gaTvaliswinebiT gansazRvravs 
mTavrobisadmi wayenebul moTxovnebs ama 

Tu im mimarTulebis ganaxlebadi pro-
eqtebis gansaxorcieleblad. 

miuxedavad imisa, rom aRniSnul naS-
romSi ar aris ganxiluli ganaxlebadi 
energiebis iseTi mniSvenelovani kompone-
nti, rogoricaa hidroenergetikuli pote-
nciali, da agreTve klimatis cvlilebis 
politika sxva dargebSi (metyeveoba, tra-
nsporti, soflis meurneoba, samrewvelo 
procesebi), miRebuli Sedegebi garkveuli 
miaxloebiT SeiZleba gamoyenebuli iqnas 
saqarTveloSi klimatis cvlilebis poli-
tikis ZiriTadi principebisa da mimarTu-
lebebis dasazusteblad. 

 

ZiriTadi principebi saqarTveloSi 
klimatis cvlilebis politikis 

gasatareblad 
bolo 15 wlis manZilze saqarTvelos 

ekonomikaSi momxdari Zireuli ekonomi-
kuri Zvrebis gaTvaliswinebiT qveyanaSi 
klimatis cvlilebis politika amJamad 
iTvaliswinebs Semdeg ZiriTad principebs: 
 meore erovnul SetyobinebaSi Catareb-

uli Sefasebebis Tanaxmad, klimatis mi-
mdinare cvlilebis mimarT yvelaze mo-
wyvlad regionebs warmoadgens Savi 
zRvis sanapiro zona, dedofliswyaros 
raioni da kavkasionis samxreTi ferdo-
bebisa da aWaris mTiani regionebi. saa-
daptacio proeqtebis umetesoba unda 
Catardes am teritoriebze da unda iT-
valiswinebdes ekonomikisa da bunebrivi 
ekosistemebis maqsimalur dacvas klima-
tis cvlilebis uaryofiTi zemoqmedebi-
sagan: 

 saadaptacio proeqtebis ganxorciele-
bisas mxedvelobaSi unda iqnas miRebu-
li mimdinare saukunis dasasrulamde 
prognozirebuli klimatis cvlilebis 
trendebi. 

 saadaptacio proeqtebis ZiriTad mizans 
unda warmoadgendes mosaxleobis soci-
alur-ekonomikuri pirobebis gaumjobe-
seba da qveynis ekonomikis prioritetu-
li seqtorebis (energetikis, turizmis, 
soflis meurneobis, transportis) gan-
viTarebis xelSewyoba. 

 saTburis gazebis emisiebis Semcirebis 
mimarTulebiT ZiriTadi yuradReba ma-
xvildeba energetikaSi ganaxlebadi wya-
roebis gamoyenebaze. saqarTvelos mdi-
dari hidroenergetikuli potencialis 
gamoyenebiT, romelic sadReisod qveya-
naSi gamomuSavebuli eleqtroenergiis 
80% - s uzrunvelyofs, qveynis energe-
tikuli damoukideblobis miRweva Sesa-
Zlebelia rogorc axali mcire da saS-
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ualo hesebis agebiT, aseve arsebuli 
sadgurebis modernizaciis gziT, agre-
Tve qarisa da mzis energiis farTomas-
Staburi gamoyenebis saSualebiT. wiaRi-
seuli sawvavis SedarebiT mcire mara-
gebis gaTvaliswinebiT ganaxlebadi ene-
rgiebis farTomasStaburi gamoyeneba ar 
gamoiwvevs saqarTvelos ekonomikis res-
truqturizaciis aucileblobas, xolo 
momavali 20-30 wlis manZilze qveynis 
energogeneracia SesaZlebelia gavides 
saTburis gazebis nulovani emisiis 
doneze [10], rac Sesabamisad Seamcirebs 
garemos daWuWyianebis xarisxs. energiis 
ganaxlebadi wyaroebidan sakmao poten-
ciali gaaCnia mesaqonleobis narCenebi-
dan biogazis warmoebas, agreTve loka-
luri masStabiT (Tbilisi, wyaltubo, 
zugdidi) geoTermuli energiis gamoye-
nebas. hidroenergetikis garda, energiis 
ganaxlebadi wyaroebis gamoyenebis sxva 
zemoT CamoTvlili mimarTulebebi 
jerjerobiT sawyis stadiaSi imyofeba. 

 energoefeqtianobis zrdis mimarTu-
lebiT bolo wlebSi Catarebuli samu-
Saoebis miuxedavad mniSvnelovani amo-
canebia gadasaWreli upirveles yov-
lisa sayofacxovrebo seqtorSi, rac 
axali teqnologiebis danergvasTan er-
Tad dakavSirebulia mosaxleobis Sem-
ecnebis donis amaRlebis problemasTan. 
aranakleb mniSvnelovania energoefeq-
tianobis zrda samrewvelo da ener-
getikis seqtorebSi. 

 samrewvelo seqtoris amJamindeli Sez-
Rudulobis pirobebSi transporti war-
moadgens saTburis gazebis emisiebis 
erT-erT mTavar wyaros, xolo msxvili 
qalaqebis pirobebSi, sadac Tavmoyri-
lia mosaxleobis didi nawili – mavne 
minarevebiT haeris mTavar damaWuWyiane-
bels. amdenad, SromaSi [17] aRniSnuli 
garemoebis Tanaxmad, es faqti unda 
warmoadgendes qveyanaSi klimatis cv-
lilebis politikis aqtiuri gatarebis 
safuZvels. Tumca meoradi moxmarebis 
avtomanqanebis Semotanis, arsebuli av-
toparkis siZvelis, importirebuli saw-
vavis dabali xarisxis, gzebis uvargi-
sobisa da sxva mizezTa gamo, am pro-
blemis daZleva samomavlo da metad aq-
tualur amocanad rCeba. faqtobrivad, 
am SemTxvevaSi haeris daWuWyianebiT ga-
npirobebuli politikis efeqturi ga-
tarebis motivaciis sawinaaRmdegod mo-
qmedebs wiaRiseuli sawvavis intensiur 
moxmarebasTan dakavSirebuli faqtore-
bi, rac sxva ekonomikur, socialur Tu 

SemecnebiT problemebTan erTad afer-
xebs saTanado RonisZiebebis gatarebas. 

 saTburis gazebis emisiebis SemcirebaSi 
mniSvnelovani wvlilis Setana SeuZlia 
samrewvelo procesebis teqnologiur 
daxvewas. klimatis cvlilebis poli-
tikis es mimarTuleba moqmedi msxvili 
samrewvelo obieqtebis simciris gamo 
(rusTavis s.s. “azoti”, rusTavisa da 
kaspis cementis qarxnebi, madneulis 
samTo – gamamdidrebeli kombinati, gar-
dabnis Tboeleqtrosadguri) jer-jer-
obiT mxolod ramdenime saproeqto win-
adadebiTaa warmodgenili, Tumca moma-
valSi, industriuli warmoebis masSta-
bebis zrdis SemTxvevaSi, am seqtors 
SeeZleba mniSvnelovani rolis Sesru-
leba klimatis cvlilebis politikis 
gatarebaSi. 

 samrewvelo da soflis meurneobis se-
qtorebis amJamindeli SedarebiT mcire 
warmadobis pirobebSi narCenebis seqto-
ri ZiriTadad warmodgenilia ramdenime 
msxvili qalaqis (Tbilisi, quTaisi, 
rusTavi, foTi, baTumi) sayofacxovrebo 
nagavsayreliT, romelTa SezRuduli 
masStabebi saerTaSoriso eqspertTa 
daskvniT, saTburis gazebis (meTani) 
Segrovebisa da Semdgomi gamoyenebis 

proeqtebis ekonomikurad momgebiani 
ganxorcielebis SesaZleblobas ar 
iZleva. miuxedavad amisa, klimatis 
cvlilebis samomavlo politikaSi es 
seqtori iseTive yuradRebas unda 
imsaxurebdes, rogorc samrewvelo 
procesebis seqtori. 

 imis gaTvaliswinebiT, rom saqarTvelos 
teritoriis TiTqmis 40 % dafarulia 
tyeebiT, atmosferodan saTburis gaze-
bis (naxSirorJangis) STanTqmis dargSi 
qveyanas didi potenciali gaaCnia. 
amitom klimatis cvlilebis politikis 
erT-erT prioritetul mimarTulebas, 
ganaxlebadi energiebis aTvisebasa da 
energoefeqturobis zrdasTan erTad, 
warmoadgens gatyianebisa (afforestation) da 
tyeebis aRdgenis (reforestation) proeqtebi. 
am kuTxiT samuSaoTa gaZliereba miT 
ufro aqtualuri gaxda 2008 wlis 
agvistos movlenebis Semdeg, rasac 
borjomis xeobaSi 800 ha farTobze rek-
reaciuli mniSvnelobis Zvirfasi tyis 
masivebi Seewira. 

 naSromSi [17] moyvanili argumentebis 
Tanaxmad, klimatis cvlilebis politi-
kis efeqtiani gatarebis erT-erT umni-
Svnelovanes winapirobas warmoadgens 
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klimatis cvlilebis problemasTan da-
kavSirebuli sazogadoebrivi cnobier-
ebis maRali done, rac xels uwyobs 
saTanado proeqtebis maRal doneze gan-
xorcielebas da maTi Sedegebis farTo 
danergvas/gavrcelebas. am faqtoris 
gaTvaliswinebiT aRniSnuli mimarTul-
ebiT warmoebuli samuSaoebi, romlebic 
klimatis cvlilebis konvenciis me-6 
muxlis moTxovnebis Sesabamisad tar-
deba, agreTve prioritetulad unda Cai-
Tvalos. klimatis cvlilebis proble-
mis garSemo saqarTveloSi mosaxleobis 
Semecnebis done jer kidev metad 
dabalia. am CamorCenis dasaZlevad sa-
Wiroa saTanado sistematuri kursebis 
SemoReba ganaTlebis sistemis yvela 
doneze, saSualo skolis dabali kla-
sebidan universitetebis CaTvliT, aseve 
miznobrivi sainformacio samuSaoebis 
Catareba mas-mediis farTo speqtris 
gamoyenebiT mosaxleobis yvela fenis 
informirebulobis uzrunvelsayoflad. 
aRsaniSnavia agreTve samecniero gamo-
kvlevebis didi roli klimatis cvli-
lebis politikis efeqturi gatarebis 
saqmeSi rogorc mowyvladobisa da ada-
ptaciis, aseve sg emisiebis Semcirebis 
mimarTulebiT. 

 klimatis cvlilebis politikis yvela 
mimarTulebis aqtiuri ganxorcielebis 
erT-erT yvelaze qmediT instruments 
warmoadgens sufTa ganviTarebis meqani-
zmi (sgm), romelsac safuZvlad udevs 
mWidro TanamSromloba ganviTarebul 
da ganviTarebad qveynebs Soris [12]. 
miuxedavad imisa, rom 2011 wlisTvis 
saqarTveloSi Catarda Sesabamisi pro-
eqti da momzadda 17 saproeqto wina-
dadeba sufTa ganviTarebis meqanizmis 
asamoqmedeblad, sabazro infrastru-
qturis sisustis, masStabebis simcirisa 
da dabali ekonomikuri maCveneblebis 
gamo maTi ganxorcieleba jer ar da-
wyebula. sgm efeqturi amoqmedebisTvis 
saWiroa qveyanaSi kvalificiuri kadre-
bis momzadeba da sabaziso scenarebis 
asagebad aucilebeli statistikur mo-
nacemTa bazis srulyofa, Sesabamisi 
sakanonmdeblo safuZvlebis gaZliereba. 

 klimatis cvlilebis politikis dasa-
buTebuli gatarebisTvis qveyanaSi au-
cilebelia saTburis gazebis emisiis 
wyaroTa da STanTqmis obieqtebis deta-
luri inventarizacia, romelic garkve-
uli periodulobiT unda tardebodes. 
yovelwliurad unda tardebodes saw-
yisi monacemebis Sevseba da gadamowmeba, 

maTi xarisxis uzrunvelyofisa da xar-
isxis kontrolis (QA/QC) samuSaoebi. 
es moiTxovs erovnuli inventarizaciis 
mudmivi jgufis arsebobas da kvalif-
iciuri eqspertebis sistematiur momza-
debas, monacemTa statistikuri bazis 
srulyofas da maTi Segrovebis saka-
nonmdeblo safuZvlebis gaZlierebas, 
damuSavebul monacemTa arqivis Seqmnas. 
klimatis cvlilebis politikis zemoT 

ganxilul elementebs Soris urTierTkav-
Siris sqema moyvanilia danarT I-Si. am 
naxazze klimatis cvlilebis politika 
dayofilia 4 ZiriTad blokad, romel-
Tagan me-3 blokSi Semavali yvela el-
ementi potenciurad gaerTianebulia suf-
Ta ganviTarebis meqanizmis CarCoSi, rac 
mowmobs saerTaSoriso TanamSromlobis 
am formis did SesaZleblobebs klimatis 
cvlilebis problemasTan dakavSirebuli 
amocanebis daZlevis saqmeSi. oTxive 
blokSi warmoebuli samuSaoebi erTian-
deba erovnuli Setyobinebis momzadebis 
CarCoSi, radganac es dokumenti valde-
bulia asaxos klimatis cvlilebis po-
litikis farglebSi garkveul periodSi 
Sesrulebuli yvela samuSaos Sinaarsi. 

zemoT ganxilul principebze damyare-
buli, da samTavrobo doneze koordi-
nirebuli klimatis cvlilebis erovnul 
politikas SeuZlia mniSvnelovani wvli-
lis Setana qveynis ekonomikis mdgradi ga-
nviTarebis uzrunvelyofaSi da amJamad 
mimdinare bevr saerTaSoriso progra-
masTan saqarTvelos TanamSromlobis gaZ-
lierebaSi. 

avtori madlobas uZRvnis meore erov-
nuli Setyobinebis koordinators m.Sva-
ngiraZes statiaze muSaobaSi gaweuli da-
xamarebisTvis 
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ganxilulia saqarTveloSi bolo 12 wlis manZ-
ilze klimatis cvlilebis problemasTan daka-
vSirebuli proeqtebi, romlebic Seexeba ro-
gorc klimatis cvlilebis konvenciis mimarT 
ZiriTadi valdebulebebis Sesrulebas, aseve 
klimatis cvlilebis politikis ZiriTad mima-
rTulebebs: energoefeqturobas, ganaxlebadi 
energiebis aTvisebas, sufTa ganviTarebis meqa-
nizmis danergvas, saadaptacio RonisZiebaTa 
ganxorcielebas, sazogadoebrivi cnobierebis 
amaRlebas. Camoyalibebulia ZiriTadi princi-
pebi saqarTveloSi klimatis cvlilebis poli-
tikis gasatareblad. 
 

UDC 551.583 Features of climate change policies in 

Georgia./B. Beritashvili/ Transactions of the Georgian 

Institute of Hydrometeorology.-2011.-v.116. p.71-77-Georg; 

Summ.Georg; Eng; Russ. 

Projects implemented in Georgia for the last 12 years in 

relation with the Climate Change problem are discussed. 

Along with the obligations under the UNFCCC, they concern 

other major directions of Cliamte Change policies – energy 

efficiency, development of renewable energies, adoption of 

CDM, implementation of adaptation measures, raising of 

public awareness. Main principles are formulated for the 

adoption of Climate Change policies in Georgia. 
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Института Гидрометеорологии АН Грузии. –2011. – 

т.116. – с.71-77- Груз.; рез. Груз., Анг.,Русск. 

Рассмотренны  проекты,  выполненние  в  Грузии  за по-

следние  12  лет,  связанние  с проблемой   изменения  

климата .Они касаются  как  выполнения  основных  объ-

язанностей  по  отношению  к  РКИК,  так  и главных  

направлений  политики  изменения  климата:  энергоэф-

фективности,  освоения  возобновляемых  источников  

энергии,  внедрения  Механизма  чистого  развития,  вы-

полнения  адаптационных  мер,  повышения  осведомлен-

ности  общества.  Сформулированы  основные  принци-

пы  развития  политики  изменения  климата  в Грузии. 
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maRali garCevisunarianobis badis 

wertilebSi saSualo Tviuri temperaturisa 

da naleqebis monacemTa masivis Seqmna 

saqarTveloSi klimatis globaluri 

cvlilebis SefasebisTvis  

sabaziso klimatologiuri kvlevebis 
da ricxviTi gamoTlbisaTvis mniSvnelova-
nia informacia regionaluri klimatis si-
vrcul-droiTi cvalebadobis Sesaxeb, rog-
oricaa klimaturi modelebis utyuaroba, 
klimaturi scenarebis Seqmna an klimatis 
cvlilebis zemoqmedebis Seswavla da 
dagegmva. zedapiris klimatis sivrculad 
sruli warmodgena bunebrivi garemos ga-
moyenebiTi da Teoriuli mecnierebebis 
mravali miznebisTvisaa saWiro. es moicavs 
biogeoqimiur modelirebas, hidrologias 
da wylis resursebs, klimatis cvlilebis 
kvlevas [1]. cxadia, rom klimaturi mo-
nacemebis sivcruli garCevisunarianoba 
izrdeba analizis sizustesTan erTad. 
klimatis cvlilebis globaluri analizi 
moiTxovs monacemebs 300 grZiv-ganeduri 
badis sizustiT. regionaluri masStabis 
analizi moiTxovs 25km-ze naklebi sizus-
tis bades. globaluri klimatis meoce 
saukunis trendebi aseve warmodgenilia 
sxvadasxva rezoluciis badur rukebze. 
aseTi rukebi pirvelad momzadda IPCC 

(klimatis cvlilebis samTavroboTSoriso 
komisia) klimatis cvlilebis regionalu-
ri zemoqmedebis specialuri angariSis-
Tvis (1998). 

evrokomisiam daafinansa proeqti, rom-
lis mizanic iyo Seqmniliyo klimatis 

prognozirebis sistemis ganzogadoebuli 
ansambli evropisTvis, romelic gamoiyene-
boda sivrce-drois sxvadasxva masStabebi-
sTvis. klimatis cvlilebis winaswarmet-
yveleba problematuri sakiTxia, klimatu-
ri modelebis ganuzRvrelobebis gamo. am 
modelebis validaviis ganuzRvrelobebis 
Sesamcireblad saWiro gaxda maTi Seda-
reba dakvirvebis monacemebTan. baduri 
monacemebi ara marto regionaluri da 
globaluri klimaturi modelebis vali-
daciisaTvisaa mniSvnelovani, aramed sxva-
dasxva modelebis sandoobisTvisac kvle-
vebis iseT sferoebSi, rogoricaa deda-
miwis biosferos modelireba, hidrolo-
guri da niadagis xarisxis modelireba. 
baduri monacemTa masivi Seqmnilia sxva-
dasxva qveynisTvis, sxvadsxva sivrcul-
droiTi garCevis anda sxvadasxva inter-
polaciuri meTodebis gamoyenebiT [2].     

topografiulad da klimaturad iseTi 
rTuli regionisTvis, rogoric saqarT-
veloa Sesabamisi xarisxiani klimaturi 
monacemebis masivis Seqmna praqtikulad 
gamowvevaa. 

saWiro xdeba saqarTvlosTvis axali 
25X25km. baduri Tviuri saSualo tempera-
turis da naleqebis monacemTaA masivis 
Seqmna da validacia, romelic moicavs 
1936-2008w. periods da gaiTvaliswinebs sa-
qarTvelos teritoriis rTul pirobebs. 
monacemTaA masivi Seiqmneba 1936-2008w. saS-
ualo Tviuri temperaturis da naleqebis-
Tvis, temperaturis da naleqebis Tviuri 
anomaliuri velebis damatebiT. yvela mo-
nacemi wertilovnad Sefasdeba da gaivl-
is statistikur analizs interpolaciis 
SecdomebisTvis, rogorc geografiuli mde-
bareobis, elevaciis (simaRlis) da wlis 
droiTi funqcia. gamoyenebuli interpol-
aciis meTodi iTvaliswinebs sxvadasxva siv-
rculi masStabis SesaZlo orografiul 
efeqtebs da relief-klimatis regional-
ur da sezonur urTierTobebis cvlile-
bebs. interpolaciis sizuste Semoqmdeba 
urTierT-sandoobis saSualebiT. es gamoa-
vlens anomaliuri velebis sivrculi 
variaciis naTel suraTs. 

zogadad gamoyenebadi monacemebis 
mwkrivi, romlebic Sesabamisad aRwerda 
saqarTvelos klimatis sivrcul, droiT 
da sezonur cvalebadobas unda akmayo-
filebdes Semdeg moTxovnebs: pirveli, is 
unda iTvaliswinebdes radiaciul da 
Termul efeqtebs, ara nakleb iseTi ori 
upirvelesi cvladebis gaTvaliswinebiT, 
rogoricaa temperatura da naleqebi. 
meore, is unda uzrunvelyofdes maRal 
sivrcul-droiT sizustes; mcire kilome-
triani sivrculi rezolucia imisTvisaa 
saWiro, rom moicvas ZiriTadi mTiani da 
dablobi raionebi, romlebic sakvlev te-
ritoriaze mdebareobs. droiTi sizuste 
saWiroa saqarTvelos klimatis sezonurobis 
dasadgenad. mesame, imisaTvis, rom gavi-
TvaliswinoT klimatis dekaduri cvale-
badoba da yvela SesaZlo grZelvadiani 
trendi, gamoyenebuli monacemTa seria 
unda moicavdes ramodenime dekadas; me-
oTxe, imisaTvis, rom monacemTa masivi un-
iversalurad gamoyenebadi gaxdes da aseve 
monacemTaAbazis gaadvilebuli xelmisaw-
vdomobisTvis, monacemTa masivi unda 
faravdes saqarTvelos srul regions da 
unda iyos gansazRvruli regularuli ba-
dis wertilebSi. mexuTe, monacemTa masi-
vis sizuste sakmaod maRali unda iyos, 
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raTa Sefasdes yvela miRebuli Sedegis 
saimedooba. 

baduri klimaturi monacemTaAmasivis 
SeqmnisTvis SeiZleba ganixilebodes ramo-
denime midgoma. es moicavs wertilovan 
interpolacias an regionalur gazomvebs, 
fizikurad dasabuTebuli modelebis Se-
degebs an am midgomebis raime kombina-
ciebs. warmodegnili proeqti ganixilavs 
statistikur midgomas da emyareba ad-
gilis gazomvebs. es moicavs Semdeg Zi-
riTad  amocanebs: 

 saSualo Tviuri temperaturis da na-
leqebis sadguris monacemebis mopoveba 
1936-2008w.-Tvis; 

 monacemTa problema, romelic exeba 
imas, rom monacemebi sxvadasxva for-
matSia Senaxuli; 

 sivrculi xarisxis kontrolis Seqmna 
da gamoyeneba, raTa dadgindes mcdari 
monacemi; 

 sadguris monacemTa Sevsebis procedu-
ris Seqma, raTa miRebul iqnes droiT 
da sivrculad sruli monacemTaA mas-
ivi; 

 interpolaciis proceduris meTodis 
Seqmna da gamoyeneba sruli monacemTaA 
masivisTvis, zemoT miTiTebuli perio-
dis monacemTA masivis badis Seqmnis-
Tvis; 

 GIS metamonacemi klimaturi dakvirve-
bebis sivrculi modelireba da kar-
tografireba SedarebiT axali mec-
nierebaa da monacemTa xarisxs maRal 
moTxovnebs udebs. unda Seiqmnas nax-
evrad avtomaturi monacemTa xarisxis 
kontrolis (QC) sistema, romelic 
efeqturi iqneba cdomilebiani monac-
emis gamovlenisTvis, maSin, roca 
swor monacems ucvlelad datovebs.  
xarisxis kontrolis sistema iTvalis-
winebs Semowmebis or mTavar tips: 

1) metamonacemis Secdomebs - sadguris 
mdebareobis an simaRlis Secdoma 

2) Tviuri monacemis Secdoma - arsebuli 
Tviuri monacemis mniSvnelobebis Sec-
doma 
metamonacemis Semowmeba ukavSirdeba 

sadguris mocemuli adgilidan gadaadgi-
lebis dafiqsirebis or strategias: gada-
adgilebis pirdapiri dadgena da arapi-
rdapiri dadgena sadguris istoriuli ar-
qivis droiTi araTanamimdevrobis saS-
ualebiT. pirdapiri Semowmeba xorciel-
deba GIS monacemTa masivis gamoyenebiT. 
xolo, arapirdapiri amowmebs sadguris 

istoriul fails mdebareobis da sima-
Rlis araTanamimdevrobas. 

Tviuri monacemis SecdomisTvis xaris-
xis kontroli ganxorcieldeba Sesabamisi 
meTodis SerCevis saSualebiT. 

damatebiT, SesaZlebelia saWiro gaxd-
es mgrZnobelobis testis Catareba, im 
SemTxvevaSi, Tu xarisxis kontolis sis-
tema ver aRmoaCens gadaadgilebul sad-
gurebs Tanamimdevrobis da sandoobis sa-
Tanado xarisxiT. 

gamotovebuli Tviuri monacemebis Se-
vsebis procesi gadis Sesrulebis da Se-
mowmebis ramodenime safexurs. temperatu-
risa da naleqebis velebs axasiaTebs mk-
veTri gradientebi mokle manZilebze, rac 
xdeba mag. notio da mSral mTian rai-
onebis gardamaval zonebSi naleqebisTvis 
Sevsebis sqema iyenebs sadgurebs Soris 
istoriuli regresiis damokidebulebas. 

interpolaciis procedurisTvis Sefa-
sdeba Semdegi meTodebi AURELHY (anali-
zi, romelic iyenebs reliefs hidrometeo-
rologiuri miznebisTvis), PRISM (damouk-
idebeli kuTxuri modeli simaRlis para-
metruli regresiiT), ADW (kuTxuri manZi-
lis Sefaseba), NNI (bunebrivi mosazRvris 
interpolacia), kraigingi, TPS (Txelfir-
fitaini splainebi (gamoTvlili mrude-
ebi)), RSOI (SezRuduli sivrcis optimal-
uri interpolacia), CI (pirobiTi inter-
polacia). 

yvela interpolaciis proceduris Ses-
ruleba unda Semowmdes urTierTsando-
obis meTodis gamoyenebiT, sadgurebi erT-
maneTis miyolebiT amoiReba monacemTA 
masividan da interpolacia Sesruldeba 
amoRebuli sadguris lokaciisTvis. miRe-
buli interpolaciuri mniSvneloba Sem-
deg Sedardeba yoveli sadguris dakvi-
rvebis mniSvnelobebs. 

Sesruldeba monacemTaA xarisxis test-
ebi homogenurobaze. yvela monacemi gai-
vlis xarisxis kontrolis procesis or 
safexurs [3]. interpolaciis dawyebamde 
pirvel safexurze, Catardeba standartu-
li testebi, rogorebicaa: sawyisi uwyve-
tobis Semowmeba, imis uzrunvelyofa, rom 
saSualo Tviurebi uwyvetad mihyvebian 
sezonur cikls da ar aWarbeben winaswar 
gansazRvrul zRvars. identurobis Zvir-
adRirebuli amocanis da raime araerT-
gvarovnebis amoRebis Sesrulebis magiv-
rad, araerTgvarovnebis Semowmeba urTie-
rTsandoobis daxmarebiT Sesruldeba. ur-
TierTsandoobiT Semowmebis dros 1 we-
rtilovani monacemi gamoiricxeba droSi 
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da Semdeg xdeba misi prognozireba yvela 
darCenili monacemis saSualebiT. araerT-
gvarovani wertilovani monacemis prog-
nozireba mocemul adgilze, mis garSemo 
arsebuli erTgvarovani sadguris monac-
emebidan avtomaturad iwvevs sakamod did 
sandoobis Secdomas, misi gamoyeneba ki 
sxvebis prognozirebisas, sul daSlis 
empirul klimatur-reliefur urTierTda-
mokidebulebas, rac gazrdis urTierT-
sandoobis Secdomebs mis mimdebare te-
ritoriaze. amitom, yoveli araerTgva-
rovneba mzardi urTierT-sandoobis Sec-
domebis cxadi warmodgenaa. xarisxis kon-
trolis meore etapi xorcieldeba sadgu-
ris monacemis interpolaciis dros, roca 
intepolaciiT dgindeba Secdomebi. mona-
cemi, romelic ver gaivlis xarisxis kon-
trols, amoiReba interpolaciidan. amit-
om gamoiyeneba mezobeli sadgurebis wrf-
ivi regresia, gamotovebuli sadguris mni-
Svnelobis dasadgenaad da raTA miviRoT 
gavrcobili monacemTA baza. unda dadgin-
des gamotovebuli Tviuri monacemis Se-
fasebis algoriTmi. es xorceildeba Sem-
degnairad [3]:  
1. moiZebnos amorCeuli cvladis da 

TvisTvis yvela sadguris monacemi 
bolo 20 wlisTvis 1936-2008 periodSi; 

2. dadgindes yvela sadguri, romlebsac 
aqvT 20 wliani monacemebi amorCeul 
sadgurTan erTad; 

3. gamoiTvalos wrfivi regresia amorCe-
ul sadgursa da sxva sadgurebs So-
ris; 

4. amoirCes yvela sadguri, romlebis-
Tvisac determinaciis koeficienti (r

2
) 

>0.5-ze (es sidide kargia zRvrul 0.2 
mniSvnelobaze zemoT, rac uCvenebs, 
rom korelacia gansxvavebulia noli-
sagan 95% niSnul doneze). 

5. Tu, sabolood erTi mainc aseTi sad-
guri arsebobs, interpolaciisaTvis ga-
moiyeneba udidesi r2-is mqone sadguri.  
interpolaciis meTodi Sesdgeba Sem-

degi etapebisgan: 

 reliefis aRwera cvladi prediqtore-
bis masivis saSualebiT; 

 am cvladebis gamoTvla sadguris mde-
barebisaTvis da yvela damiznul badis 
wertilebSi; 

 statistikuri meTodis Camoyalibeba, 
orografiuli prediqtorebis saSua-
lebiT; 

 meTodis gamoyeneba badis sruli wer-
tilebisTvis. 

topografias mravalnairi gavlena aqvs 
klimatze. ar arsebobs raime universa-
luri kanoni, romliTAc amoirCeva cvladi 
prediqtorebi. mraval naSromSi grZedi da 
ganedi gamoiyeneba sivrculi trendebis 
Sesaqmnelad. rTuli zedapiris SemTxve-
vaSi ufro xelsayrelia adgilobrivi da 
regionaluri cvlilebebis gamoyeneba to-
pografiul reJimSi, mag. regionalurad 
cvladi reliefur-klimaturi urTierTda-
mikidebuleba. saqarTvelos teritoriis-
Tvis iseTi meTodi unda iyos gamoye-
nebuli, romelic uzrunvelyofs misi re-
liefis efeqtur warmodgenas. 

Seqmnili monacemTa masivi iqneba un-
ikaluri Tavisi maRali xarisxis, grZeli 
droiTi gangrZobiT da dazustebuli si-
vrculi detalebiT. is uzrunvelyofs 
momxmarebels Seasrulos mravalnairi 
analizi, Semdegis CaTvliT: 

 ekologiuri da bunebrivi gardamavali 
resursebis modelireba klimatis 
globaluri cvlilebis SefasebisTvis; 

 klimaturi variaciebis adgilobrivi 
da regionaluri trendebisTvis; 

 eqstremaluri klimaturi movlenebis 
sixSiris, xangrZlivobis da sivrculi 
ganfenilobis analizisTvis 

 klimaturi cvladebis urTierTdamo-
kidebulebis gamokvlevisTvis. 
zogierT gamokvlevas sWideba ufro 

maRali rezoluciis adgilis monacemi 
vidre es miiReba warmodgenil proeqtSi. 
warmodgenili monacemTA masivis werti-
lovani manZili, SeiZleba advilad Sem-
cirdes moTxovnil rezoluciamde. wina-
mdebare samuSao irevs miTiTebul rezo-
lucias ramodenime mizezis gamo, mag. 
radgan es aris aseTi baduri monacemTaA 
masivis Seqmnis pirveli mcdeloba da pir-
vel etapze es sakmarisi iqneba.  

sivrculad araerTgvarovani meteoro-
logiuri dakvirvebebis monacemTaA masivis 
interpolireba badeSi mniSvnelovania kli-
matis analizisTvis. aseTi badeebi farT-
od gamoiyeneboda warsulSi da isev mniSv-
nelovani rCeba mravali mizezis gamo[4]. 
1) aseTi interpolaciuri monacemTaA ma-

sivi ukeTesad afasebs klimatur cvla-
debs dakvirvebis sadgurebidan da-
Sorebisas, rac saSualebas iZleva 
lokaluri klimati Seswavlili iqnes 
iseTi regionebisTvis, romlebic mo-
nacemebis naklebobas ganicdinan 

2) klimatis cvlilebis monitoringisT-
vis regionalur da ufro did mas-
StabSi aris saSualoebis indeqsebi 
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gamoiyeneba. aseTi indeqsebi icvlebian 
masStabis mixedviT, lokaluri warmo-
dgenidan globaluri cvlilebis inde-
qsebamde. 

3) klimatis cvalebadobis gamokvlevebi 
xSirad iyeneben urTierTdakavSire-
buli cvladebis regionalur mode-
lebs, risTvisac sWirdebaT sakuTari 
mniSvnelobebis meTodebis gamoyeneba, 
rogorebicaa principuli komponente-
bis analizi, kanonikuri korelaciuri 
analizi da matricis singularul 
ricxvebad daSla. aseT meTodebs sWi-
rdebaT regularulad warmodegenili 
dakvrivebebi. 

4) regionaluri klimaturi modelebis 
(RCM validacia sul ufro mniSv-
nelovani xdeba da aseTi modelebi 
iZenen sul ufro mzard popularobas 
regionaluri kliatis kvlevaSi. ami-
tom baduri monacemTa masivis Seqmna, 
sadac yoveli kvanZis mniSvneloba sa-
ukeTesod iqneba Sefasebuli, yvelaze 
gamosadegia aseTi modelebis vali-
daciisTvis, vidre modelis da dakvi-
rvebis Sedegebis Sedareba. 

5) zemoqmedebis modelebi mniSvnelovania 
klimatis cvlilebis SesaZlo Sedeg-
ebis dasadgenad, rogoricaa wylis 
xarisxis cvlileba an mosavlianoba. 
aseTi modelebi xSirad saWiroeben 
regularul monacemebs da advilad 
ganxorcieldebian aseTi badis arse-
bobis SemTxvevaSi. 
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uak: 551.58 maRali garCevisunarianobis badis 
wertilebSi saSualo Tviuri temperaturisa 
da naleqebis monacemTa masivis Seqmna sa-
qarTveloSi klimatis globaluri cvlilebis 
SefasebisTvis./ m.tatiSvili, m.elizbaraSvili./ 
hmi-s SromaTa krebuli – 2011 – t.116. gv.72-79-
qarT., rez. qarT., ingl., rus. 

winamdebare SromaSi warmodgenilia saqarT-
vlosTvis axali 25X25km. baduri Tviuri saS-
ualo temperaturis da naleqebis monacem-
TaAmasivis Seqmna da validacia, romelic moi-
cavs 1936-2008w. periods da gaiTvaliswinebs sa-
qarTvelos teritoriis rTul pirobebs. mona-
cemTaA masivi Seiqmneba 1936-2008w. saSualo 
Tviuri temperaturis da naleqebisTvis, tempe-
raturis da naleqebis Tviuri anomaliuri ve-
lebis damatebiT. yvela monacemi wertilovnad 
Sefasdeba da gaivlis statistikur analizs 
interpolaciis SecdomebisTvis, rogorc geo-
grafiuli mdebareobis, elevaciis (simaRlis) 
da wlis droiTi funqcia. gamoyenebuli inter-
polaciis meTodi gaiTvaliswinebs sxvadasxva 
sivrculi masStabis SesaZlo orografiul 
efeqtebs da relief-klimatis regionalur da 
sezonur urTierTobebis cvlilebebs. interpo-
laciis sizuste Semoqmdeba urTierT-san-
doobis saSualebiT. es gamoavlens anomaliuri 
velebis sivrculi variaciis naTel suraTs. 
 

UDC: 551.58 Development of high resolution monthly 

gridded temperature and precipitation data set for use in 

global climate  change assessment for Georgia./Tatishvili 

M., Elizbarashvili M./ Transactions of the Georgian Institute 

of Hydrometeorology of Georgia. – 2011, – V.116 – p.72-79-

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

In the presented study the development and validation of the 

new 25kmX25km gridded monthly mean temperature and 

precipitation data set for Georgia that covers period 1936-

2008 and accounts for the complexity of the Georgian terrain 

will be presented. The data set will be consisted of 1936-

2008 mean fields for monthly mean temperature and monthly 

total precipitation, plus monthly anomaly fields for tempera-

ture and precipitation. All data would be point estimated and 

do through statistical analysis on interpolation errors as the 

function of geographical location, elevation and time of the 

year. The interpolation method would be employed that ac-

counted for possible orographic effects at different spatial 

scales and allowed for regionally and seasonally varying 

relief-climate relationships. The accuracy of interpolations 

would be quantified by means cross-validation. This would 

reveal the clear depiction of spatial variation of anomaly 

fields. 

УДК 551.58 Создание новой высоко резолуционной 

сети массива данных  среднемесячных температур и 

осадков для оценки глобального изменения климата 

в Грузии./ М. Р.Татишвили, М. Е. Елизбарашвили./ Сб. 

Трудов Института Гидрометеорологии Грузии. – 2011, - 

Т.116,с.72-+79-Груз., Рез. Англ., Рус. 

В статье представлено создание  и валидация новой 

25Х25км. высоко резолуционной сети массива данных  

среднемесячных температур и осадков, охватывающих 

1936-2008 период и подразумевает сложные условия тер-

ритории Грузии. Будет создан массив данных для сред-

несесячнх температур и осдков 1936-2008 гг. пероида, 

включая аномальные месячные полья температур и осад-

ков. Все данные будут точечно оценены и пройдут стати-

стический анализ для ошибок интерполации, как функ-

ции географической локации (элевации) и времени года. 

Использованный метод интерполации учитывает воз-

можные орографические эффекты разных пространст-

венных масштабов и изменения сезонных и региональ-

ных отношении рельеф-климата. Это выявит четкую кар-

тину пространственных вариаций аномальных полей 
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m. korZaxia 
hidrometeorologiis departamenti 
uak 551.5 
qaris siCqarisa da haeris temperaturis 

cvlileba klimatis Tanamedrove 

cvlilebis fonze (meteosadgur-foTis 

portis magaliTze) 

qveynis klimati (mikroklimati), rom 
ara anTropogenuri zemoqmedeba, saukunis 
ganmavlobaSi TiTqmis ucvlelia da gani-
cdis bunebriv ryevas. mag.: Sua saukunis 
saqarTvelos mateaneSi giorgi merCule 
(X saukune) kolxeTis dablobis Sesaxeb 
wers “qveyana es xorSaveuli aris”, magram 
misive sityvebiT zamTarSi Tbili da saRi 
haeris gamo aq “dazamTreba” da kargad 
dasveneba SeiZleba. 
XVII saukuneSi italieli misioneri, ar-
qanjelo lamberti, kolxeTis aRweris 
dros xazgasmiT aRniSnavs haeris zedmet 
tenianobas da atmosferuli naleqebis 
siuxves.  amave dros, igi arafers ambobs 
aRmosavleTis fionur qarebze, Tumca igi 
samegreloSi 20 w. cxovrobda. 

XIX saukuneSi aRmosavleTis qaris 
sixSire da intensivoba gaizarda da havac 
SedarebiT mSrali gaxda.  

kolxeTis dablobis reliefi, romlis 
simaRle icvleba  dasavleTidan aRmosav-
leTisaken 0-100 m-mde mTlianad Riaa Savi 
zRvis mxridan haeris masebis pirdapiri 
SemoWrisaTvis. aRmosavleTidan lixis 
qedis gavliT xdeba haeris masebis gac-
vla aRmosavleT da dasavleT saqarT-
velos Soris. wlis civ periodSi (zam-
Tar-gazafxuli) dasavleT saqarTveloSi 
gabatonebulia aRmosavleTis rumbis qari, 
romelic gansakuTrebiT Zlieria rionis 
xeobaSi da misi siCqare meryeobs 5-8 m/wm-s 
farglebSi. wlis Tbil periodSi, ki do-
minantia dasavleTis qari, romlis wli-
uri siCqare 3-5 m/wm-s ar aRemateba. yove-
live es ganapirobebulia evraziis ko-
ntinentze wnevis sezonuri ganawilebiT. 

kvlevis mizania, meteosadgur “foTis 
porti”-s 100 wlian monacemze dayrdnobiT, 
ganisazRvros qaris siCqarisa da haeris 
temperaturis ganawileba da urTierTda-
mokidebuleba. sadguris 1958 wlis teq-
nikuri daxasiaTebis mixedviT, foTis po-
rti da hidrometeorologiuri sadguri, 
ganlagebulia rionis CrdiloeT Senaka-
dis SesarTavTan, zRvis donidan 3 metr 
simaRleze, koordinatebiT: ganedi 420 09`, 
grZedi 410 39`. 1919-1946 ww. fliugeris 
(mZime dafa) simaRlea 13.5 m., xolo msu-
buqi dafis simaRle icvleba 7 m-dan 14 m-
mde, foTis porti Riaa samxreT aRmosav-

leTidan samxreTis gavliT Crdilo dasa-
vleTis mimarTulebiT zRvis qarebisaTvis. 
Stilebis ganmeorebadoba foTTan didia, 
zafxulobiT 30%-mde, aRmosavleTis qare-
bi xSiria zamTarSi, isini sakmaod Zlie-
ria, qarebis albaToba 15 m/wm da metic 
5%-mdea ianvar-TebervalSi. zafxulSi iz-
rdeba dasavleT nawilis qariani dReebis 
ricxvi, magram dominantad rCeba aRmo-
savleTis qarebi.  

gaeros klimatis cvlilebis CarCo 
konvenciis Tanaxmad, klimatis cvlilebis 
SerbilebisaTvis, sasurveli gza qaris 
ganaxlebadi energoresursebis gamoyene-
baa. amisTvis saWiroa qaris reJimis Ses-
wavla klimatis Tanamedrove cvlilebis 
fonze. am mizniT, ganxilulia qaris siC-
qarisa da haeris temperaturis saukuno-
vani svla (nax.1).  

 
 
 
 

 
 
 
 
 
 

naxazi 1. qaris siCqaris da haeris tempe-
raturis saukunovani svla, 
 

q. foTSi temperaturis saSualo wli-
uri mniSvneloba 1902-1992 ww. ganmavlo-
baSi Semcirda 0.40C-iT. naxazidan Cans, 
rom analogiuri xasiaTi aqvs qaris sa-
Sualo wliuri siCqaris svlasac. qaris 
saSualo wliuri siCqare Semcirda 2.1 
m/wm_iT. 1999-2003 ww. qaris siCqarisa da 
haeris temperaturis saSualo wliuri 
monacemebis mixedviT agebuli grafikidan 
Cans, rom Semcirebis tendencia grZel-
deba (nax 2). 

dakvirvebuli monacemebi aRebulia e.w 
KM-1-is cxrilebidan,  e.i. isini meteoro-
logiurad damuSavebuli ar aris, magram 
“qarenergos” 1999-2003 ww qaris siCqaris 
saSualo wliuri monacemebis (dakvirve-
buli maRalmgZnobiare anemometriT) Seda-
rebam “foTi porti”-is anemorumbometri M-
63M dakvirvebul monacemebTan saSualeba 
mogvca davrwmunebuliyaviT qaris siC-
qaris klebis tendeciaSi. amasTan erTad 
aRmoCnda, maRalmgZnobiare anemometrisa 
da anemorumbometr M-63M-is monacemebi ko-
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relirebadia (cxr.1), Tumca es Sedegebi 
moiTxovs esperimentalur dadasturebas. 

 
nax.2. 1999-2003 ww. qaris siCqarisa da hae-
ris temperaturis cvlileba         

cxrili 1. q.foTSi ”qarenergo”-s anemome-
triTa da meteosadgur “foTi porti”-s 
anemorumbometr M-63M-iT aRebuli qaris 
siCqaris monacemebi 2000-2003 ww. 
 anemome-

tri 
anemorum-
bometri 

agvisto 2000 3,1 1,7 
seqtemberi 2000 2,5 1 
dekemberi 2000 3,0 1,3 
ianvari 2001 2,8 1,9 
Tebervali 2001 3,2 2,3 
marti 2002 3,6 2,1 
maisi 2002 4,0 1,3 
ivnisi 2002 3,3 1,4 
seqtemberi 2002 2,5 1 
oqtomberi 2002 2,1 1,7 
noemberi 2002 3,1 1,2 
marti 2003 3,8 1,6 
aprili 2003 3,8 2,2 
maisi 2003 2,9 1 
ivnisi 2003 3,0 1,3 
ivlisi 2003 2,7 0,8 
agvisto 2003 2,6 0,7 

 

qaris reJimis cvlilebaze anTropoge-
nuri zemoqmedebis Sesaswavlad sakvlevi 
periodis or qveperiodad: wina (1902-1960) 
da Semdgomi (1961-1992) gayofiT miviReT, 
rom  wina qveperiodSi haeris temperatura 
icvleba 0.10C-iT, xolo Semdgom qveperi-
odSi-0.30C. amave qveperiodebSi qaris siC-
qare Seicvala Sesabamisad 0. 

5 m/wm da 1.7 m/wm sididiT (nax. 3; nax.4). 

 
 

 
 
 
 

 
 

 
 
 
nax.3. 1902-1960 ww. haeris temperaturisa da 
qaris siCqaris cvlileba 

nax.4. 1961-1991 ww. haeris temperaturisa 
da qaris siCqaris cvlileba  

 

q. foTSi qaris siCqarisa da haeris te-
mperaturis cvlilebis Seswavlam saSua-
leba mogvca Segvefasebina erTis mxriv 
qaris energoresursebis cvlileba, meor-
es mxriv dadginda, rom haeris tempera-
turis dacemam wina da Semdgom perio-
debSi Sesabamisad gamoiwvia qaris si-
Cqaris Semcireba. 
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uak .551.5 qaris siCqarisa da haeris tempe-
raturis cvlileba klimatis Tanamedrove 
cvlilebis fonze (meteosadgur-foTis 
portis magaliTze). ./m.korZaxia./. hmi-s 
SromaTa krebuli -2011.-t.116.-gv.82-84-qarT.; 
rez. qarT., ingl., rus. winamdebare na-
SromSi Seswavlilia qaris siCqarisa da 
haeris temperaturis cvlileba q. foTSi 
dakvirvebis sruli periodisaTvis. kli-
matis cvlilebis gavlenis dadgenisaTvis 
dakvirvebis sruli periodi gaiyo or qve-
periodad. maTi erTmaneTTan SedarebiT 
dadginda, rom meore qveperiodSi qaris 
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siCqarisa da haeris temperaturis sidide 
Semcirda. 
 
UDC 551.5 Changes of Wind Speed and Air Tem-

perature on Background of Modern Climate Change 

(on example of station of  “POTI  PORTI”)./M. kord-

zakhia/. Transactions of the Institute of Hydrometeorolo-

gy. -2011. - т.116. – p.. 82-84- Georg.; Summ. Georg.; 

Eng.; Russ.  

In presented work  changes of wind speed and air tem-

perature are investigated, in c. Poti for the whole  ob-

servational period. For determination of climate change 

impact the observational period is divided into two 

sub-periods. It is determined that the values of wind 

speed and air temperature are decreased in second sub-

period. 

 
УДК 551.5 Изменения Скорости Ветра и Температуры 

Воздуха на Фоне Современного Влияния Изменения 

(на примере станций «ПОТИ ПОРТ»). /Кордзахия М.О./ 

Сб.Трудов Института Гидрометеорологии АН Грузии. –

2011. – т.116. – с.82-84- Груз.; рез. Груз., Анг.,Русск.  

В представленной работе изучены изменения тем-

пературы воздуха и скорости ветра в г. Поти для всего 

наблюдательного периода. Для установления влияния 

изменения климата наблюдательный период разделен на 

два подпериода. При сравнении этих подпериодов 

установлено, что во втором подпериоде величены 

температур воздуха и скорости ветра уменьшились. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r.samukaSvili 
hidrometeorologiis instituti 
uak 551 
uravis hesis wyalsacavis SesaZlo Sefa-

seba garemos klimatze 

mdinare rionis marjvena Senakadis lu-
xunis wylis xeobaSi uravis hesis da 
wyalsacavis SesaZlo mSeneblobis Sedeg-
ad aucilebeli xdeba garemos klimatur 
maxasiaTeblebze maTi mosalodneli gav-
lenis kompleqsuri Sefaseba.  

garemos klimatze sxvadasxva daniSnu-
lebis wyalsacavebis klimaturi zemoqme-
debis ekologiuri aspeqtebis Seswavlis 
mizniT SemuSavebulia ramdenime meTodo-

logiuri midgoma, romelTagan ZiriTadad 
iTvleba: 

 saeqspedicio pirobebSi mopovebuli eq-
sperimentaluri informaciis analizi. 

 wyalsacavis Sevsebamde da Sevsebis 
Semdeg mis sanapirodan sxvadasxva ma-
nZilze ganlagebul punqtebSi meteoro-
logiuri reJimis mravalwliuri saS-
ualo maxasiaTeblebis analizi. 

 Teoriuli meTodi, romelic eyrdnoba 
turbulenturi tenbrunvis da izobru-
nvis gantolebebis amoxsnas haeris mi-
wispira fenisaTvis. 
vinaidan uravis hesis wyalsacavis 

(l=20m, h=6m) mSeneblobis savaraudo zo-
naSi meteorologiuri dakvirvebebis ma-
sala ar arsebobs, misi aqtiuri gavlenis 
zonis dasadgenad Cvens mier gamoyenebuli 
iqna mdinare rionis xeobaSi ganlagebul 
punqtebSi-xarisTvala (1126m), ambrolauri 
(546m), oni (889m), Sovi (1600m) arsebuli me-
teorologiuri maxasiaTeblebis (haeris 
temperatura, sinotive, atmosferuli na-
leqebi) saSualo mravalwliuri sidi-
deebi. aRniSnuli punqtebis Sesabamis ab-
solutur simaRleTa diapazonSi moqceul 
CvenTvis saintereso punqt uravisaTvis 
meteorologiuri maxasiaTeblebis Sesaba-
misi saSualo Tviuri mniSvnelobebi gan-
sazRvruli iqna interpolaciis meTodiT. 
am mizniT gamoyenebuli iqna grafo-an-
alizuri meTodi, romlis Tanaxmad igeba 
haeris temperaturis, tenianobis da atmo-
sferuli naleqebis adgilis absolutur 
simaRleze damokidebulebis grafikebi da 
Semdgom xdeba maTi analizuri warmo-
dgeba. wyalsacavis gavleniT ganpirobebu-
li meteorologiuri elemrntebis cvli-
lebebis dasadgenad Cvens mier gamoye-
nebuli iqna dakvirvebebis ormocwliani 
rigi (1948-1989ww). zemoT aRniSnuli 4 sa-
dgurisaTvis (xarisTvala, ambrolauri, 
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oni, Sovi) gamoTvlili iqna am meteo-
elementebis saSualoTviuri da saSualo-
wliuri dakvirvebis ormocwliani perio-
disa (1948-1987ww) da agreTve ocwliani 
ori periodisaTvis: 1948-1967ww da 1968-
1987ww. gamoyenebuli dakvirvebebis aRniS-
nuli xangrZlivobis es periodebi sru-
lebiT sakmarisia uravis wyalsacavis mo-
salodneli gavlenis raodenobrivad Sesa-
faseblad misi ganlagebis raionis kli-
matur maxasiaTeblebze (Климат и климати-

ческие ресурсы Грузии, 1971). 
uravis wyalsacavis savaraudo  gav-

lenis zonaSi ganlagebul punqtad aRe-
bulia ambrolauri, romelic mdebareobs 
uravidan samxreTis mimarTulebiT daax-
loebiT 16km manZilze, sadgur etalonad 
(sadac wylsacavis gavlenis albaToba 
garemos klimatze nulis tolia) aRebu-
lia xarisTvala, romelic mdebareobs 
uravidan aRmosavleTiT 32km manZilze. 

haeris temperaturis, absoluturi da 
fardobiTi tenianobis da atmosferuli 
naleqebis jamebis saSualo Tviuri sidi-
deebi (1948-87ww) uravis punqtisaTvis moce-
mulia cxril 1-Si. 

 

cxrili 1. haeris temperaturis t(0c), ab-
soluturi l(mb)  fardobiTi E(%) ten-
ianobis da naleqebis raodenobis jamebis 
(mm) mravalwliuri saSualo Tviuri sidi-
deebi uravis wyalsacavis ganlagebis 
raionisaTvis, H=930m 

meteo- 
elementi 

T v e 
I II III IV V VI 

t, 0C -1.8 1.0 2.6 8.2 13.6 16.2 

l, mb 4.0 4.6 5.0 7.0 10.3 13.4 

E, % 79 77 75 72 72 75 

P, mm 109 97 85 82 86 102 

meteo- 
elementi 

T v e 
VII VIII IX X XI XII 

t, 0C 18.7 18.6 15.2 9.3 4.7 -0.5 

l, mb 16.0 16.2 12.5 9.7 6.5 4.9 

E, % 77 76 78 79 79 80 

P, mm 81 88 92 116 94 109 
 

gansaxilvel zonaSi absoluturi sima-
Rlis zrdis sinqronulad aRiniSneba ha-
eris temperaturisa da absoluturi tem-
peraturis kleba. rac Seexeba haeris fa-
rdobiT tenianobas da naleqenis jamebs, 
maTTvis ar arsebobs absoluturi simaR-
lisagan calsaxa damokidebuleba. 

sivrcul sxvaobaTa meTodis gamoyeneba 
saSualebas iZleva gamovlindes meteoro-
logiur dakvirvebaTa rigebis erTgvaro-
vnebis darRveva im SemTxvevaSi, rodesac 
misi sidide aRemateba am sxvaobebis bu-
nebrivi cvalebadobis dones, rig Sro-
mebSi (Вендров С.А., Малик Л.К. 1964; Дьяконов 

К.Н., Ретеюм А.Ю. 1964) sxvadasxva fizikur-

geografiuli regionebisaTvis mravalwli-
ur dakvirvebaTa informaciis analizis 
safuZvelze dadgenilia, rom haeris tem-
peraturis sxvaobebis bunebrivi klimatu-
ri cvalebadoba Seadgens saSualo dRe-
Ramuri temperaturisaTvis ara umetes 0,50, 
saSualo maqsimaluri da minimaluri tam-
peraturisaTvis 0,30 SedarebiT mokle (10 
wlamdis) da 0,50 grZelperiodiani rig-
ebisaTvis. rogorc dakvirvebebis monac-
emebis analizidan Cans, dasavleT saqarT-
veloSi wyalsacavis gavleniT ganpiro-
bebuli haeris saSualo dRe-Ramuri tem-
peraturis cvalebadobis sidide damoki-
debulia weliwadis droze (maqsimumiT 
civ da minimumiT Tbil periodSi). uravis 
wyalsacavis ganlagebis regionsaTvis sa-
Sualo dRe-Ramuri temperaturis sivrcul 
sxvaobaTa kriteriumad miRebuli iqna 
wlis Tbili periodisaTvis 0,50, civi pe-
riodisaTvis 0,6-0,80, es mniSvnelobebi iZ-
leva garemos klimatze wyalsacavis ga-
vlenis obieqturad Sefasebis SesaZleb-
lobas am zonis farglebs gareT ganlage-
bul sadgur-etalonis pirobebTan Sedare-
biT. Radganac uravis wyalsacavis mSene-
blobis savaraudo zonisaTvis klimaturi 
maxasiaTeblebis Sesaxeb informacia ar 
arsebobs ris Sedegad sivrcul-sxvaobaTa 
meTodi misTvis gamoyenebuli ver iqneba, 
haertis temperaturis, tenianobis da at-
mosferuli naleqebis cvalebadoba mode-
lirebuli iqna am meteoelementebis siv-
rceSi da droSi cvlilebebis analizis 
safuZvelze mimdebare raionebSi (mdina-
reebis engurisa da rionis xeobebSi) ar-
sebuli wyalsacavebis Sesabamisi infor-
maciis gamoyenebiT uravis wyalsacavis 
orografiuli, fizikur-geografiuli da 
morfometriuli pirobebis gaTvaliswi-
nebiT. cnobilia, rom wyalsacavis gavle-
niT ganpirobebuli garemos klimaturi ma-
xasiaTeblebis cvlileba damokidebulia 
wyalsacavis farTobze, siRrmeze da ag-
reTve im fizikur-geografiul da kli-
matur pirobebze, romlebiTac xasiaTdeba 
wyalsacavis ganlagebis raioni. yvela am 
faqtoris sinqronuli moqmedebiT ganisa-
zRvreba wyalsacavSi arsebuli wylis ma-
sis siTbotevadoba da misi sarkis zeda-
piridan aorTqlebis dinamika weliwadis 
ganmavlobaSi, rasac gadamwyveti mniSvne-
loba aqvs garemos klimatur maxasi-
aTeblebze gavlenis procesSi.  

cxr.2-Si mocemulia uravsa, ambrola-
ursa da xarisTvalas Soris sxvadasxva 
periodisaTvis gamoTvlili haeris tempe-
raturis t, tenianobis E da naleqebis 
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raodenobis mravalwliuri saSualoTvi-
uri mniSvnelobebis sidideebi:  ∆m(1948-
67ww), ∆n(1968-87ww), ∆l(1948-87ww).  

cxrili 2.uravis punqtSi haeris tempe-
raturis t(0c), fardobiTi tenianobis E(%) 
atmosferuli naleqebis jami P(mm) saSua-
loTviuri mniSvnelobebis sxvaobebis si-
dideebi: ∆m=(1948-67ww)-(1948-67ww),∆n=(1948-
87ww)-(1948-67ww), ∆l=(1948-87ww)-(1968-87ww).  

∆m ∆n ∆ T v e 
I II III IV V VI 

t, (0c) 
∆m 0.7 0.6 0.7 0.5 -0.5 -0.6 

∆n 0.6 0.4 0.6 0.2 -0.2 -0.4 

∆l -0.1 -0.2 -0.1 -0.3 0.3 0.2 

∆m ∆n ∆ T v e 
VII VIII IX X XI XII 

t, (0c) 
∆m -0.5 -0.5 0.5 -0.3 0.5 -0.2 

∆n -0.3 -0.3 0.2 -0.2 0.2 -0.1 

∆l 0.2 0.2 -0.3 0.1 -0.3 0.1 

∆m ∆n ∆ T v e 
I II III IV V VI 

E, (%) 
∆m -2.7 -3.3 -2.5 -0.8 1.0 0.6 

∆n -1.3 -1.7 -3.0 -0.4 0.5 0.3 

∆l 1.4 1.6 -0.5 0.4 -0.5 -0.3 

∆m ∆n ∆ T v e 
VII VIII IX X XI XII 

E, (%) 
∆m 0.0 0.0 0.0 -1.2 1.0 -0.4 

∆n 0.0 0.0 0.0 -0.6 0.5 0.2 

∆l 0.0 0.0 0.0 0.6 -0.5 0.2 

∆m ∆n ∆ T v e 
I II III IV V VI 

P,(mm) 
∆m -0.8 -26.5 -30.0 19.0 -0.7 6.4 

∆n -4.0 -13.2 -15.0 9.5 -3.5 3.2 

∆l 4.0 13.2 15.0 -9.5 3.5 -3.2 

∆m ∆n ∆ T v e 
VII VIII IX X XI XII 

P,(mm) 
∆m -1.4 -14.7 -15.0 6.0 4.0 -0.4 

∆n -1.2 -7.3 -7.5 3.0 2.0 -0.2 

∆l 2.2 7.4 7.5 -3.0 -2.0 2.0 
 

rogorc cxr.2_Si moyvanili ∆m, ∆n, ∆l 
sxvobebis mniSvnelobebis analizi gviCve-
nebs, mravalwlian dakvirvebaTa rigebis 
arc erT SemTxvevaSi (igulisxmeba 20 
wliani ori da 40 wliani erTi periodi) 
ar aRiniSneba maTi erTgvarovnebis dar-
Rveva, vinaidan am periodebisaTvis miRe-
buli sxvaobaTa sidideebi ∆m, ∆n, ∆l ar 
aRemateba gansaxilveli meteoelemntebis 
SemTxveviTi cvalebadobis kriteriumad 
miRebul mniSvnelobebs, e.i. maTi bune-
brivi cvalebadobis dones. aqedan Se-
iZleba gakeTdes daskvna, rom urivisaTvis 
Cvens mier dadgenili meteoelementebis 
saSualo mravalwliuri mniSvnrlobebi 
arian reprezentatuli da maTi gamoye-
nebiT SesaZloa garemos klimatze urevis 
wyalsacavis mosalodneli gavlenis obi-
eqturi Sefaseba. 

 

    cxr.3-Si mocemulia punqteb uravsa, am-
brolaursa da xarisTvalas Soris sxva-

dasxva periodisaTvis gamoTvlili meteoe-
lementebis (t, E, P) saSualo mniSvnelobeb-
is sxvaobebis sidideebi ∆t(0C), ∆E(%), 
∆P(mm):∆m=1948-67ww, ∆n=1968-87ww, ∆l=1948-87ww. 
cxrili 3. uravis wyalsacavis aSenebis 

Sedegad garemos haeris temperaturis si-
dideebis mosalodneli cvlilebebi  

periodi T v e 
I II III IV V VI 

uravi_ambrolauri ∆t (0C) 
∆m -4.9 -3.7 -3.1 -3.1 -2.1 -2.7 

∆n -1.9 -2.3 -2.8 -3.0 -2.6 -3.0 

∆l -3.4 -3.0 -3.0 -3.0 -2.3 -2.2 
periodi T v e 

VII VIII IX X XI XII 
uravi_ambrolauri ∆t (0C) 

∆m -3.0 -3.0 -2.8 -2.4 -2.4 -1.8 

∆n -3.0 -2.9 -2.1 -2.2 -1.3 -1.5 

∆l -3.0 -3.0 -1.9 -2.4 -1.9 -1.6 
periodi T v e 

I II III IV V VI 
∆E (%) 

∆m -1.5 -0.2 4.9 2.9 0.9 2.3 

∆n -2.3 -0.2 2.7 2.7 0.9 1.5 

∆l 0.3 0.2 -0.7 -2.0 -0.8 -1.1 
periodi T v e 

VII VIII IX X XI XII 
∆E (%) 

∆m 2.9 3.0 2.9 1.3 0.2 -2.3 

∆n 2.4 1.7 2.4 1.7 0.2 -2.5 

∆l -1.6 -1.9 -1.4 -0.5 0.5 0.8 
periodi T v e 

I II III IV V VI 
∆P (mm) 

∆m 28.9 21.8 24.9 6.3 52.0 18.1 

∆n 12.6 8.2 4.1 -2.1 -7.5 0.3 

∆l 18.2 11.0 14.6 2.1 -0.5 9.2 
periodi T v e 

VII VIII IX X XI XII 
∆P (mm) 

∆m 19.2 19.3 17.1 25.9 13.2 18.8 

∆n 2.0 2.4 8.7 -0.2 2.2 5.8 

∆l 10.6 10.9 12.9 12.8 7.7 7.3 
periodi T v e 

I II III IV V VI 
uravi_ambrolauri ∆t (0C) 

∆m 1.8 0.4 2.0 1.9 1.8 1.3 

∆n 1.0 1.1 2.0 1.4 1.4 0.8 

∆l 1.4 0.8 2.0 1.2 1.6 1.1 
periodi T v e 

VII VIII IX X XI XII 
uravi_ambrolauri ∆t (0C) 

∆m 1.3 1.2 2.5 1.3 1.1 1.4 

∆n 1.2 1.2 1.7 1.0 0.5 0.5 

∆l 1.2 1.2 1.7 1.1 1.0 0.9 
periodi T v e 

I II III IV V VI 
∆E (%) 

∆m 0.4 0.0 0.4 -2.8 -0.6 -0.4 

∆n -1.1 0.5 -1.8 -0.1 -0.9 -1.8 

∆l 0.3 0.2 -0.7 -2.0 -0.8 -1.1 
periodi T v e 

VII VIII IX X XI XII 
∆E (%) 

∆m -1.3 -1.6 -1.3 -0.5 0.2 0.3 

∆n -2.1 -2.2 -1.9 -0.5 0.9 1.2 

∆l -1.6 -1.9 -1.4 -0.5 0.5 -0.2 
periodi T v e 

I II III IV V VI 
∆P (mm) 

∆m -12.3 -10.3 -14.2 -2.0 -1.6 -10.9 

∆n -7.2 -4.1 -2.4 0.2 4.2 -1.3 

∆l -9.8 -7.1 -8.3 -0.5 2.3 -6.1 
periodi T v e 

VII VIII IX X XI XII 
∆P (mm) 

∆m -10.1 -8.2 -10.3 -15.7 -10.7 -5.8 

∆n -2.3 -2.3 -7.3 -1.5 -1.2 -5.4 

∆l -6.2 -5.2 -8.8 -7.1 -11.0 -5.6 
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Cvens mier agreTve gamoTvlili iqna 
Semdegi formulis gamoyenebiT (Тимофеев 

М.П., 1963).
  

)1)(( //

1 tW FTTTT  ,               (1) 

sadac 1T aris haeris temperatura gansaz-

Rvrul manZilze, 
/T _haeris temperatura 

uSualod wyalsacavze, WT _wyalsacavSi 

wylis zedapiris temperatura, tF  da   

arian funqciebi, romlebic iTvaliswine-
ben wyalsacavsa da sanapiros Soris Tbo-
brunvis Taviseburebebs. sidideebi 

)1( tF  damokidebu-lia haeris masis 

mier wyalsacavis zedapirze ganarbenis 
sigrZeze, e.i. wyalsacavis geometriul 
zomebze. uravis wyalsacavis SedarebiT 
mcire zomebis gamo ganarbenis sigrZe mi-
Rebulia 20m-is tolad. Sesabamisi gamo-
Tvlebi Sesrulebuli iqna (cxr.4) wylis 
sarkis sanapiro xazidan 100m manZolze 
wyalsacavis didi RerZis mimarTulebiT, 
romelic emTxveva mdimare luxuris wy-
lis dinebis mimarTulebas, rogorc gam-
oTvlrbis Sedegebis analizi gviCvenebs, 
aprilidan oqtombris CaTvliT wyal-
sacavis gavleniT mimdebare teritoriaze 
SeimCneva haeris temperaturis dacema, 
noembridan martis CaTvliT adgili aqvs 
sawinaaRmdego movlenas, aRsaniSnavia, rom 
wyalsacavis civi periodis (noemberi-
marti) ganmavlobaSi wyalsacavis Sesa-
mCnevi gavlena ar aRemateba meteoro-
logiur sadgurebze haeris temperaturis 
gazomvis sizustis farglebs. 
  eqsperimentuli gamokvlevebiT dadge-
nilia, rom wyalsacavis mdebareobis rai-
onSi naleqebis cvalebadoba gamowveulia 
ori faqtoris kompleqsuri zemo-qmedebiT: 
Termuli konveqciiT da aorTqlebis Sem-
deg haeris tenSemcvelobis zrdiT. Term-
uli konveqciis roli uravis wyalsacavis 
mcire zomebis Sedegad ar SeiZleba Cai-
Tvalos arsebiTad, xolo naleqebis Sede-
gad SesaZloa Sefasdes atmosferoSi ten-
brunvis Teoriis meTodiT (Дроздов О.А. 

1963). 
    am meTodiT Catarebuli gamoTvlebi 
gviCvenebs, rom uravis wyalsacavis zeda-
piridan aorTqlebuli wylis wvlili at-
mosferuli naleqebis sidideSi icvleba 
0,05%-dan 0,25%-mde (cxr. 4). rogorc cxr.4-
dan Cans, naleqebis wliuri jami uravis 
wyalsacavis gavlenis Sedegad icvleba 
1,7mm-iT, rac metyvelebs imaze, rom uravix 
wyalsacavis SedarebiT mcire zomebis Se-
degad igi naleqebis mravalwliur Se-

degze praqtikulad gavlenas ver axdens, 
ris gamo uravis wyalacavis Sevsebis Se-
degad naleqebis reJimis cvlileba ar 
SeiZleba arsebiTad CaiTvalos. garda am-
isa nalleqebis wliuri jamis 1,7mm-iT cv-
lileba ar aris statistikurad mniSvne-
lovani, vinaidan dasavleT kavkasiaSi na-
leqebis Tviuri jamis 5mm-iT cvlilebas 
(Tu naleqebis norma tolia 150mm-isa) aqvs 
95% uzrunvelyofa (Климатические справоч-

ники СССP, 1967,1969,1970,1971) da amis gamo 
miRebul Sedegs ar gaaCnia klimaturi mni-
Svneloba. 

 

cxrili 4. uravis wyalsacavis mosalo-
dneli gavlenis sidideebi sanapiro zo-
lis temperaturaze t da naleqebis raode-
nobaze  

 

meteo- 
ele-
menti 

T v e 

I II III IV V VI 

t, 0c 9.3 4.7 -0.5 -1.8 -1.0 2.6 

∆t 0.03 0.04 0.02 -0.06 -0.12 -0.16 

t+∆t 9.3 4.7 -0.5 -1.9 -1.1 2.4 

P, mm 109 97 85 82 86 102 

∆P 0.5 0.06 0.07 0.09 0.14 0.20 

P+∆P 109 97.1 85.1 82.1 86.6 102.2 

meteo- 
ele-
menti 

T v e 

VII VIII IX X XI XII 

t, 0c 8.2 13.6 16.2 18.7 18.6 15.2 

∆t -0.25 -0.27 -0.13 -0.07 -0.03 0.04 

t+∆t 8.0 13.3 16.1 18.6 18.6 15.2 

P, mm 81 88 9.2 116 94 109 

∆P 0.24 0.22 0.18 0.20 0.11 0.09 

P+∆P 81.2 88.2 92.2 116.1 94.1 109.1 
 
 

haeris fardobiTi tenianobis cvli-
leba mimdebare teritoriaze uravis wyal-
sacavis mosalodneli gavlenis Sedegad 
damokidebulia haeris tenSemcvelobis 
cvlilebaze wyalsacavis sarkis zeda-
pirze misi transportirebisas wyalsaca-
vidan aorTqlebuli tenis xarjze. uravis 
wyalsacavis aSenebamde dakvirvebaTa peri-
odisaTvis fardobiTi tenianobis  sivr-
cul-sxaobaTa meTodiT miRebuli sidi-
deebi mocemulia cxril 3-Si. es sxvaobebi 
sakmaod mdgradia: maTi amplitudebi urav-
ambrolaurisaTvis tolia 7%-sa, xolo 
urav-xarisTvalasTvis 4%-isa. rogorc ga-
moTvlebi gviCvenebs, uravis wyalsacavis 
Sevsebis Semdeg fardobiTi tenianobis 
sivrcul-sxvaobaTa cvlilebebi ab-
soluturi sididiT ar gascdebian maTi 
bunebrivi cvlilebebis sazRvrebis farg-
lebs. dadginda, rom fardobiTi teniano-
bis sidide uravis wyalsacavis gavlenis 
zonaSi mTeli wlis ganmavlobaSi um-
niSvnelod matulobs: ivlis-agvistoSi 
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2%-mde, danarCen TveebSi ki ufro nak-
lebad. 

amrigad SeiZleba davaskvnaT, rom mdi-
nare rionis marjvena Senakadis luxunis 
wylis xeobaSi uravis wyalsacavis aSe-
nebis Sedegad mimdebare teritoriaze 100m 
radiusis zonaSi garemos raime arsebiT 
klimatur cvlilebas ar eqneba adgili. 

 

literatura-REFERENCES-ЛИТЕРАТУРА 
1. Вендров С.А., Малик Л.К., 1964, Опыт определения 

влияния крупных водохранилищ на местный климат. 

Изд. АН СССР, сер. геогр. №4. 

2. Дроздов О.А., Григоръева А.С., 1963, Влагообарот в 

атмосфере. Л. Гидрометеоиздат. 

3. Дьяков К.Н., Ретеюм А.Ю., 1964, Местный климат 

Рыбинского водохранилища. Изд. АН СССР, сер. 

геогр. №4. 

4. Климат и климатические рессурсы Грузии 1971. Тр. 

Зак НИГМИ, вып 44(50). 

5. Климатические справочники СССР. 1967, 

1968,1970,1971 Вып. 14 по Грузинской ССР. 

6. Тимофеев М.П., 1963. Метеорологический режим 

водоѐмов. Гидрометеоиздат. 
 

uak 551/583 uravis hesis wyalsacavis SesaZlo 
gavlenis Sefaseba garemos klimatze. /r. samu-
kaSvili/, hmi-s SromaTa krebuli, 2011, t.116, 
gv.85-88-qarT., rez., qarT., ing., rus. 
sivrcul-sxvaobaTa meTodis da m. timofeevis 
formulis gamoyenebiT Sefasda uravis hesis 
wyalsacavis SesaZlo gavlena garemos klima-
tur maxasiaTeblebze (haeris temperatura, 
fardobiTi tenianoba, atmosferuli naleqebi). 
dadgenilia, rom uravis hesis wyalsacavis aSe-
nebis Sedegad garemos klimaturi maxasiaTe-
blebis arsebiTi cvlileba mosalodneli ar 
aris. cxr. 4, nax. 1, lit. dasax. 6. 

 

UDC 551.584 The estimation of possible influence on the 

climate of environmental of Uravi reservoir hydro-elec-

tric station./Samukashvili R./ Transactions of the Georgian 

Institute of Hydrometeorology of Georgia. – 2011, – V.116 – 

p.85-88Georg.: Summ. Georg., Eng., Russ. 

By using (application) of space-difference method and 

formula of Timofeev M. was estimated possible influence of 

Uravi hydro-electric stations reservoir on the climatic cha-

racteristic of environment (air temperature, relative humidity, 

atmospheric precipitation). It was established that after build-

ing of reservoir of Uravi is not expected important climatic 

changes of environment. 
 

УДК 551.583 Оценка возможного влияния водохрани-

лища Уравской ГЭС на климат среды. /Р,Д, Самука-

швили/. Сборник трудов ИГМ Грузии, 2011, т.116 , с.85-

88-Груз. рез. Гру., Анг., Русск. 

Использователем метода пространственных разностей и 

формулы М.Тимофеева оценено возьможное влияние 

водохранилища уравской ГЭС на климатические характе-

ристики среды. Утановлено, что в результате построики 

уравского водохранилища существенного климатаичес-

ского изменения среды не ожидается.  
 

 

 

 

 

b.beritaSvili 
hidrometeorologiis instituti 
m.SvangiraZe 
saqarTvelos meore erovnuli Setyobi-

nebis koordinatori 
uak 551.583 
klimatis cvlilebis mimarT saa-

daptacio RonisZiebebi saqarTve-

los mowyvlad regionebSi 

gaeros klimatis cvlilebis CarCo-ko-
nvenciis mimarT saqarTvelos meore ero-
vnul SetyobinebaSi saTburis gazebis 
erovnul inventarizaciasTan, klimatis 
cvilebis prognozTan da saTburis gaze-
bis emisiis Semamcirebel RonisZiebebTan 
erTad mniSvnelovani adgili eTmoba mowy-
vlad regionebSi (Savi zRvis sanapiro 
zona, qvemo svaneTi da dedofliswyaros 
raioni) klimatis cvlilebis mimarT sa-
adaptacio proeqtebis ganxilvas. es pro-
eqtebi SemuSavebul iqna xsenebul regi-
onebSi garemos ekologiur mdgomareobasa 
da mosaxleobis socialur-ekonomikur 
pirobebze klimatis cvlilebis gavlenis 
Sefasebis safuZvelze [4]. Catarebuli ga-
mokvlevis Sedegad samive regionisaTvis 
SemuSavda klimatis cvlilebis mimarT sa-
adaptacio strategia rogorc axlo (2010-
2025 ww.), ise grZelvadian (2025 wlis Sem-
deg) periodebSi. am strategiis gaTva-
liswinebiT momzadebuli saproeqto wina-
dadebebi ganxilul iqna Sesabamis regi-
onebSi adgilobriv xelmZRvanelobasTan 
da mosaxleobis warmomadgenlebTan Cata-
rebul Sexvedrebze, ris Sedegadac moxda 
maTi maqsimaluri miaxloeba regionebis 
yvelaze aqtualur problemebTan. 

saproeqto winadadebebis nawili ward-
genilia saerTaSoriso donor organiza-
ciebSi (globaluri garemosdacviTi fon-
di, evropis rekonstruqciisa da ganviTa-
rebis banki, aSS saerTaSoriso ganviTare-
bis saagento, germaniisa  da norvegiis Se-
sabamisi samTavrobo uwyebebi da sxv.) ga-
nsaxilvelad, nawilma ki ukve moipova da-
finanseba da mimdinareobs maTi ganxor-
cieleba. 

saadaptacio saproeqto winadadebebis 
mizans Seadgens mocemul regionSi kli-
matis cvlilebis uaryofiTi zemoqmedebiT 
gamowveuli Sedegebis Semsubuqeba da xe-
lsayreli garemos Seqmna ekonomikis 
mdgradi ganviTarebis uzrunvelsayofad, 
rac ganapirobebs mosaxleobis socialur-
ekonomikuri pirobebis gaumjobesebas. saa-
daptacio proeqtebTan erTad SemuSavda 
saTburis gazebis emisiis Sesamcireblad 
gamiznuli proeqtebic, romlebic eyr-
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dnoba ganaxlebadi (qaris) energiis ga-
moyenebas wiaRiseul sawvaviT miRebuli 
energiis Casanacvleblad. 
1.Savi zRvis sanapiro zona 

SerCeuli sami regionidan Savi zRvis 
sanapiro zona gamovlenil iqna rogorc 
yvelaze mowyvladi teritoria, radganac 
igi ganicdis sxvadasxva geofizikuri 
procesebis erTdroul zemoqmedebas. ker-
Zod, globaluri daTbobis Sedegad zRvis 
donis permanentuli aweva, romelic amJa-
mad mimdinareobs 2,5-3,0 mm/weli siCqariT, 
kolxeTis dablobis centralur ubanze 
dedamiwis teqtonikur dawevasTan erTad 
(siCqariT 3-5 mm/weli) did safrTxes uqm-
nis sanapiro zonas, gansakuTrebiT ki md. 
rionis deltaSi ganlagebul qalaq fo-
Tsa da mis ports zRvis mier miwis mi-
tacebis mzardi tendenciis gamo. mdgo-
mareobas amZimebs md. rionis Camonadenis 
bolo 50 wlis manZilze 25%-iT momateba 
[1] da Stormuli modenebis sixSiris da-
axloebiT 50%-iT zrda. aranakleb saSiSi 
mdgomareobaa Seqmnili md.Woroxis del-
taSic, sadac TurqeTSi 10 hesisgan Sem-
dgari kaskadis mSeneblibis Sedegad ka-
tastrofulad daiklo mdinaris mier napi-
rSemqmneli natanis miwodebam. amis gamo 
sanapiros adlia-baTumis monakveTze dai-
kvirveba xmeleTisken zRvis SemoWris mni-
Svnelovani gaaqtiureba, rac seriozul 
safrTxes uqmnis baTumis aeroports. 

ganxiluli mowyvladi regionisaTvis 
damuSavda 3 saproeqto winadadeba. 
1.1.klimatis cvlilebiT gamowveuli ris-
kebis menejmenti md. rionis deltaSi. 
proeqtis ZiriTad mizans Seadgens winas-
wari gafrTxilebis sistemis Seqmna ri-
onis deltaSi klimatis cvlilebis ze-
moqmedebiT gamowveuli procesebis moni-
toringis Casatareblad da moulodneli 
safrTxeebis Sesaxeb mosaxleobisa da ad-
gilobrivi xelmZRvanelobis informi-
rebisaTvis. monitoringi unda moicavdes 
dakvirvebebs rogorc Stormuli mode-
nebiT gamowveul zRvis donis awevaze, 
aseve uxvi naleqebiT ganpirobebul mdi-
naris Camonadenis katastroful zrdaze. 
winaswari SefasebebiT, proeqtis saerTo 
Rirebuleba Seadgens 1,1 mln aSS dolars. 
1.2.saadaptacio RonisZiebebi md.rionis 
deltaSi. proeqtis amocanas Seadgens fo-
Tis portisa da qalaq foTis infrastruq-
turis mowyvladobis Semcireba klimatis 
cvlilebiT gamowveuli safrTxeebis (zR-
vis donis aweva, Stormuli modenebis gaZ-
liereba, sanapiro zolis intensiuri wa-
recxva) mimarT. damuSavda 5 samoqmedo 

scenari, romlebic iTvaliswinebs sanapi-
ro zolze inertuli masalis Cayras, qa-
laqis arxis gamtarunarianobis gazrdas 
da sxvadasxva sainJinro nagebobebis ag-
ebas napirebis gaswvriv. analizis Sedegad 
SerCeul iqna scenari, romelic iTvali-
swinebs inertuli masalis Cayras md.ri-
onis kalapotidan kunZul “didTan”, nata-
ndamWeri zolis aSenebas foTis kanionTan 
da e.w. “bunebis” sistemis agebas xsene-
buli kunZulis samxreTiT. proeqtis saer-
To Rirebulebam SerCeuli scenaris sxva-
dasxva variantebisaTvis Seadgina 100-130 
mln aSS dolari. 
1.5.napirdacviTi RonisZiebebi baTumi-ad-
lias sanapiro zonaSi. proeqtis idea 
mdgomareobs klimatis cvlilebiT gamo-
wveuli da anTropogenuli zewoliT gaZ-
lierebuli safrTxeebis mimarT baTumi-
adlias sanapiro zonis mowyvladobis 
SemcierebaSi. ideis gansaxorcieleblad 
damuSavda napirdacvis 4 gansxvavebuli 
scenari, romlebic iTvaliswinebs plaJ-
Semqmneli masalis regulirebas, natan-
damWeri molis agebas, bunebis sistemis 
mSeneblobas da qvanayari bermis mowyobas. 
morfologiuri da ekonomikuri Tval-
sazrisiT Catarebulma analizma aCvena, 
rom yvelaze perspeqtiulad unda CaiT-
valos is 2 proeqti, romlebic eyrdnoba 
natandamWeri molis agebas baTumis wyalq-
veSa kanionis win da inertuli masalis 
Cayrebs adliis avariul ubanze. am ori 
variantis da maTi kombinaciebis proeqtis 
saerTo Rirebulebam Seadgina 65-88 mln 
aSS dolari. 

2. dedofliswyaros raioni 
Savi zRvis sanapiro zonis Semdeg kli-

matis cvlilebis mimarT Zlier mowyvla-
di aRmoCnda dedofliswyaros raioni, ro-
melic klimatis cvlilebiT gamowveul 
faqtorebTan (gvalvebisa da Zlieri qa-
rebis gaaqtiureba) erTad bolo aTwle-
debSi ganicdis masStabur anTropogenul 
zemoqmedebas (qarsafari zolebis gaCexva, 
sairigacio sistemis moSla, saqonlis ga-
daWarbebuli Zoveba). aRniSnulma proce-
sebma gamoiwvia raionSi erozirebuli mi-
webis farTobis mkveTri zrda 25 aTas ha-
mde da Seqmna aq gaudabnoebis procesis 
dawyebis winapiroba [2]. 

am sagangaSo viTarebasTan sabrZolve-
lad meore erovnuli Setyobinebis far-
glebSi damuSavda 5 saproeqto winadadeba. 
2.1. qarsafari zolebis reabilitacia dedof-

liswyaros raionSi 
proeqtis mizans Seadgens qarsafari 

zolebis aRdgenis gziT klimatis cvli-
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lebis zemoqmedebis Sesusteba dedoflis-
wyaros raionze, sadac 1980-iani wlebi-
saTvis am zolebis saerTo farTobi aR-
wevda 1800 ha-s. 1990-iani wlebis ener-
getikuli krizisis dros qarsafari zol-
ebi TiTqmis mTlianad gaiCexa. proeqtis 
farglebSi dagegmili saqmianoba iTva-
liswinebs sareabilitaciod qarsafari 
zolebis narCenebis SerCevas, maT eta-
pobriv aRdgenas da adgilobrivi ferme-
rebis mobilizacias aRdgenili qarsafari 
zolebis dasacavad. proeqtis saerTo Ri-
rebuleba gaSenebuli zolebis 3-wliani 
movlis pirobebSi Seadgens 24,1 mln aSS 
dolars. 

2.2. energetikuli tyis gaSeneba 40 ha far-
Tobze dedofliswyaros raionSi. 

proeqtis idea mdgomareobs erozire-
buli da degradirebuli miwebis reabili-
taciaSi, agreTve adgilobrivi mosaxleo-
bis SeSiT momaragebis gaumjobesebaSi, 
rac daicavs qarsafar zolebs ukanono 
Wrisagan. proeqtis sapiloto fazaSi gaT-
valiswinebulia winaswar SerCeuli 40 ha 
farTobze swrafmzardi da gvalvagamZle 
jiSebisagan Semdgari tyis koromis gaSe-
neba da misi saoperacio stadiaSi Seyvana. 
proeqtis saerTo Rirebuleba, romelic 
moicavs tyis gaSenebas da 8 wlis gan-
mavlobaSi mis movlas, Seadgens 296,2 aTas 
aSS dolars, Tumca tyeSi SeSis damza-
debisa da gayidvis Sedegad Semosavali 
garkveulwilad daakompensirebs am dana-
xarjebs. 

2.3. saZovrebis rwyva dalis wyalsacavidan 
proeqtis mizans Seadgens dalis wyal-

sacavidan sarwyavi wylis gamoyenebiT sa-
Zovrebis mowyvladobis Semcireba klima-
tis cvlilebiT gamowveuli safrTxis mi-
marT. proeqtis farglebSi gaTvalis-
winebulia wyalsacavis wyalgamSvebi koS-
kis reabilitacia, ris Sedegadac masSi 
dagrovili 70 mln m3 wyali arsebuli 
gvirabis gamoyenebiT SeiZleba gamoyene-
bul iqnas saZovrebis mosarwyavad 170 ha 
farTobze (sapiloto faza). SemdgomSi, 
sarwyavi qselis mowyobis kvalobaze, Se-
saZlebeli iqneba am farTobis gazrda 10 
aTas ha-mde. proeqtis saerTo Rirebuleba 
Seadgens 205 aTas lars, anu 2011 wlis  
martis mdgomareobiT 124,2 aTas aSS do-
lars. 

2.4. ziliCa-1 satumbi sadguris reabilita-
cia 

proeqtis idea mdgomareobs sabaTlo-
samTawyaros arsebuli sarwyavi sistemis 
wyliT uzrunvelsayofad md.alazanze da-
montaJebuli erT-erTi satumbi sadguris 

reabilitaciaSi. es sistema emsaxureboda 
5221 ha sarwyav teritorias, romelSic 
Sedis aWaridan Camosaxlebul ekomigra-
ntTa kuTvnili 1000 ha farTobze gaSe-
nebuli venaxebi (soflebi sabaTlo, fi-
rosmani da samTawyaro). am soflebSi mo-
saxleobis SenarCuneba emsaxureba ara 
marto ekonomikur, aramed politikur mi-
zansac. proeqtis farglebSi Sesasru-
lebeli samuSaoebis Rirebuleba, raSic 
Sedis tumbos aRdgena, milsadenebis re-
monti da arxis gawmenda, Seadgens 59 aTas 
lars, anu 35,8 aTas  aSS dolars. 

2.5. 900 ha taribanas savargulebis morwyva 
TviTdinebiT 

proeqtis mizania 900 ha farTobze ta-
ribanas savargulebis gawylovaneba, rac 
xels Seuwyobs raionSi warmoebuli Ziri-
Tadi sasoflo-sameurneo kulturebis (qe-
ri, xorbali, simindi, mzesumzira) mdgra-
di mosavlis miRebas da adgilobrivi mo-
saxleobis cxovrebis pirobebis gaum-
jobesebas. proeqtis gansaxorcieleblad 
saWiro iqneba kuSisxevisa da kranWisxevis 
wyalsacavebSi, agreTve patara xevidan mi-
Rebuli atmosferuli naleqebis Camona-
denis Segroveba da am resursiT (daax-
loebiT 1,2 mln m3) 900 ha farTobze ax-
lomdebare savargulebis zafxulSi erT-
jeradi morwyva. sareabilitacio samu-
Saoebis saerTo Rirebuleba, rac iTva-
liswinebs kuSisxevis wyalsacavidan gamo-
mavali milsadenebis remonts, Seadgens 73 
aTas lars, anu 44,2 aTas aSS dolars. 

3. lentexis raioni 
klimatis mimdinare cvlilebam sagrZ-

nobi kvali daatyo erovnul Setyobine-
baSi SerCeuli mesame regionis – qvemo 
svaneTis (lentexis raionis) ekosistemebsa 
da ekonomikas. bolo naxevari saukunis 
manZilze lentexSi dafiqsirda saSualo 
wliuri temperaturis momateba 0.4 0C-iT 
da naleqTa wliuri jamebis zrda 8%-iT 
[1]. uxvi naleqebis matebam gamoiwvia wyal-
movardnebis sixSirisa da intensivobis 
zrda, ris Sedegadac mniSvnelovnad imata 
mdinareTa napirebze da ferdobebze ero-
zirebuli miwebis farTobma, mewyerebisa 
da Rvarcofebis sixSirem. yovelive aman 
mkveTrad gaauaresa mosaxleobis socia-
lur-ekonomikuri pirobebi, rasac moyva 
demografiuli mdgomareobis sagangaSo 
gauareseba – 1980-ian wlebTan SedarebiT 
raionis mosaxleoba TiTqmis 40%-iT Se-
mcirda da es procesi jerac ar Se-
nelebula. 1990-2006 wlebSi miwebis ero-
ziis Sedegad raionSi saxnav-saTesi miwe-
bis farTobma 2200-dan 1500 ha-mde iklo. 
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qvemo svaneTSi miwis eroziasTan sabr-
Zolvelad meore erovnuli Setyobinebis 
farglebSi damuSavda 1 saproeqto wi-
nadadeba. 

3.1. Txilis nargavebis gaSeneba lentexis 
raionSi 

proeqtis mizans Seadgens mewyersaSiS 
ferdobebze mZlavri fesvTa sistemis 
mqone Txilis nargavebis gaSeneba raionSi 
miwis Semdgom eroziasTan sabrZolvelad 
da adgilobrivi mosaxleobis ekonomoku-
ri pirobebis gasaumjobeseblad. proeqtis 
sapiloto fazaSi Sesrulebuli samuSao-
ebi iTvaliswinebs jamSi 50 ha farTobze 
Txilis nargavebis gaSenebas, maT Seyvanas 
saoperacio stadiaSi, mosavlis aRebasa 
da realizacias. nargavebi unda gaSendes 
soflebis mimdebare mewyersaSiS teri-
toriebze 1-2 ha SerCeul nakveTebze. maT 
mosavlelad nebayoflobiT gamoyofili 
pirebi 3 wlis manZilze ganaxorcieleben 
plantaciebis patronobas, ris Semdeg mi-
iReben moweuli mosavlis realizaciis 
uflebas. 

proeqtis saerTo Rirebuleba, romel-
Sic Sedis 150 aTasi nergis SeZena da 
maTTvis ormoebis amoReba, Seadgens 281,7 
aTas aSS dolars.  

4. adaptaciisa da saTburis gazebis emisiis 
Semcirebis sxva proeqtebi. 

zemoT ganxilul adaptaciis saproeqto 
winadadebebTan erTad meore erovnul Se-
tyobinebaSi damuSavda kidev ramdenime wi-
nadadeba, romlebic, pirdapir Tu iribad, 
dakavSirebulia klimatis cvlilebis pro-
blemasTan. maTgan erTi Seexeba yazbegis 
gamyinvarebaSi Semavali myinvarebis deg-
radaciis Sedegad warmoqmnili safrTx-
eebis zemoqmedebis Sesustebas, xolo 
oTxi – saTburis gazebis emisiis Sesam-
cireblad qaris eleqtrosadgurebis age-
bas saqarTvelos sxvadasxva regionebSi. 

4.1. katastrofuli myinvaruli movlenebis 
Serbileba darialis xeobaSi. 

proeqtis amocanaa saadaptacio Ronis-
Ziebebis SemuSaveba, romlebic uzrunvel-
yofs degradirebis stadiaSi myofi myin-
varis (devdoraki) avtomagistralsa da 
magistralur gazsadenze uaryofiTi ze-
moqmedebis minimumamde dayvanas, rasac 
didi ekonomikuri da politikuri mni-
Svneloba gaaCnia. xsenebuli myinvari peri-
odulad iwvevs Tergis xeobis Caxergvas, 
magistraluri komunikaciebis moSlas, 
rasac myinvarTa degradaciis stadiaSi 
emateba myinvaruli tbebis gaCena da naz-
Rvlevi wyalmovardnebis saSiSroebis 
zrda. aRniSnul movlenebTan dakav-

Sirebuli zarali aRwevs 23-25 mln aSS 
dolars, xolo gzisa da gazsadenis aRsa-
dgenad saWiro samuSaoebis Rirebuleba 
Seadgens 35-40 mln aSS dolars. 

proeqtis farglebSi SemoTavazebuli 
saqmianoba moicavs xeobis saSiSi ubnebis 
dazustebas, winaswari gafrTxilebis sis-
temis mowyobas, sadrenaJo arxebis gay-
vanas myinvar devdorakis enaSi da md.am-
alisa da Cxeris terasebze, agreTve md.Te-
rgis xeobaSi 700-800 m sigrZis sadrenaJo 
da saventilacio gvirabis agebas. pro-
eqtis Rirebuleba SeiZleba Sefasdes de-
vdorakis myinvarsa da md.Tergis xeobaSi 
specializebuli sainJinro gamokvlevis 
Catarebis Semdeg. 
4.2. saqarTveloSi qaris eleqtrosadgu-

rebis ageba energogeneraciaSi gana-
xlebadi wyaroebis wilis gasazrdelad. 
am nawilSi gaerTianebuli oTxive 

proeqti miznad isaxavs eleqtroenergiis 
deficitis Semcirebas da wiaRiseuli 
sawvavis gamoyenebiT miRebuli energiis 
Canacvlebis ganaxlebadi energiiT. 

 
qaris eleqtrosadguri “rusTavi”. 
proeqti iTvaliswinebs 30 mgvt (aTi 3 

mgvt warmadobis turbina) simZlavris 
qaris eleqtrosadguris agebas q.rusTavis 
maxloblad, iaRlujas masivis platoze, 
romelic Zlieri qarebis sakmao sixSiriT 
xasiaTdeba. sadguris wliuri gamomuSave-
ba unda Seadgendes 60 ggvt.sT da miRe-
buli eleqtroenergia moxmardeba q.rus-
Tavis mZlavri sawarmoebis (cementisa da 
qimiuri sasuqebis qarxnebi) funqcionire-
bas. proeqtis saerTo Rirebuleba, romel-
Sic Sedis saproeqto da samSeneblo sa-
muSaoebi, agreTve qaris turbinebis SeZena 
da damontaJeba, Seadgens 35,0 mln aSS 
dolars. 

qaris eleqtrosadguri “skra”. 
proeqtSi dagegmilia, rusTavis sad-

guris analogiurad, 30 mgvt (10X3 mgvt) 
simZlavris sadguris ageba sof. skraSi, 
q.goris maxloblad. mtkvris xeobaSi 
mdebare es adgili gamoirCeva sakmaod 
Zlieri qarebiT, rac uzrunvelyofs sa-
dguris efeqturobas. misi wliuri gamo-
muSaveba, klimaturi monacemebis gaTvali-
swinebiT, SeiZleba aRwevds 68 ggvt.sT 
eleqtroenergias, romelic moxmarebuli 
iqneba q.goridan 25 km manZilze myofi 
kaspis cementis qarxnis mier. proeqtis 
serTo Rirebuleba yvela Tanmxlebi samu-
Saoebis mxedvelobaSi miRebiT, Seadgens 
35,5 mln aSS dolars. 
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qaris eleqtrosadguri “foTi”. 
proeqti iTvaliswinebs 18 mgvt (6 X 3 

mgvt) simZlavris qaris eleqtrosadguris 
agebas zRvis sanapiroze q.foTis maxlob-
lad. es adgili cnobilia Zlieri qare-
biT, rogorc dasavleTis Stormuli pro-
cesebis dros, aseve  aRmosavleTis mZla-
vri fionebisas. sadguris wliuri gamomu-
Saveba Sefasebulia 34 ggvt.sT eleqtro-
energiiT, romlis momxmarebeli iqneba 
foTis swrafmzardi porti da qalaqis 
sxva sawarmoebi. proeqtis saerTo Rirebu-
leba Seadgens 21,1 mln aSS dolars. 

qaris eleqtrosadguri “baTumi”. 
proeqtis Tanaxmad dagegmilia 30 mgvt 

(10X3 mgvt) simZlavris eleqtrosadguris 
ageba q.baTumis samxreTiT kaxaberis vel-
ze (md.Woroxis delta). misi wliuri 
gamomuSaveba SeiZleba aRwevdes 90 ggvt.sT 
eleqtroenergias, romelic moxmardeba 
q.baTumis rekreaciuli obieqtebisa da 
aeroportis funqcionirebas. proeqtis 
saerTo Rirebuleba Seadgens 34,1 mln aSS 
dolars. 

zemoT ganxiluli oTxive sadgurisa-
Tvis Sefasda eleqtroenergiis misaRebad 
gamosayenebeli wiaRiseuli sawvavis Canac-
vlebiT miRebuli saTburis gazebis eko-
nomia. rusTavis sadgurisaTvis am sididis 
saSualo wliurma mniSvnelobam Seadgina 
19,7 aTasi t. CO2, skris sadgurisaTvis - 

22,3 aTasi t. CO2, xolo foTis da baTumis 
sadgurebisaTvis - Sesabmisad 9,8 da 29,6 
aTasi t. CO2. 
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Samkharadze I., Davitashvili T.,  Zotikisvili N., Geladze G. 

UDC551 

Mathematical Modelling of the Atmosphere Pollution For 

Extreme Situations 

Introduction 

The sources for atmosphere pollution are basically 

of two types: natural and artificia# The first comprises 

volcanoes, dusty storms, forest combustion, erosive 

soil dust, plants dust, micro-organisms and other fac-

tors. Anthropogenic sources of environmental pollution 

are more diverse, powerful and enduring as compared 

to natura# One more source for anthropogenic pollu-

tion is deleterious substances entered into the environ-

ment during military conflicts. It is natural that nobody 

thinks of ecology in such cases, a relatively weak sys-

tem of environmental protection falls fully out of order, 

new sources of environmental pollution emerge. Re-

sults of scientific research demonstrated that in the 

years 1942-1943 pollination of Caucasian Glacier sig-

nificantly increased (the process was caused by mili-

tary operations under way in the Northern Caucasus). 

During Iraq-Kuwait conflict (1991) up to million tons 

of oil was being daily burned on oil-mining sites. Huge 

amount of soot, carbonic acids, sulfur dioxide and oth-

er substances was being dispersed into atmosphere 

[1,2]. As seen above, confrontations between countries 

plays a very significant role in the process of environ-

mental pollution. Not only population suffers from the 

polluted environment, additives transmitted through air 

and sea flows cause global pollution of the whole envi-

ronment. Therefore this issue needs to be examined in 

more detai# We decided to study the problem on the 

example of the basic conflict zone – Caucasus, as 

Georgia is located in the center of Caucasian zone, it is 

natural, that its environment is affected by USA-Iraq 

conflicts, as well as Russian-Chechnyan, conflicts. 

Both local and global distribution of deleterious sub-

stances dispersed in the atmosphere from the conflict 

zone as a result of using various weapons are also to be 

studied. 

Studying the air pollution with biological and 

chemical substances on the example of South Caucasus 

and South-West Asia is especially interesting. Ac-

cording to the news materials dealing with the conflict 

developed in South Caucasus certain chemical weapon 

was released during the conflict. It is also known that 

the Russians released vacuum and cassette air bombs 

while bombing Groznyy. The Russian Federal powers 

have used chemical weapons as wel# In the region 

where these chemical weapons had been released the 

level of concentration of poisonous substances has 

been increased from 2000 to 7000 points[3-5]. Ac-

cording to the data of military experts Saddam Hussein 

used the poisonous weapons 14 times during the Iran-

Iraq war. According to the news materials dealing with 

the “Desert Strom” the American soldiers had released 

the shells containing the depleted uranium, the same 

weapon was used during the war in Yugoslavia. The 

same chemical weapon seems to have been released in 

2003 in the US-Iraq conflict, since the instances of 

terminal diseases (cholera and typhus) in children were 

recorded; the infection was rapidly spread due to low-

quality drinking water. As for biological weapons, Iraq 

has released weapons causing the diseases like gan-

grene, camel virus etc. These weapons are: toxin, anth-

rax, nytroxine etc[1,3,5]. 

Investigation Of Harmfull Substances Transfer 

And Diffusion In The Atmosphere By Empirical 

Model 

The main sources of pollution during conflict situa-

tions are the following: Used missiles; Used military 

shells; Burning of oils and oil products during war. 

Now we will investigate harmful substances transfer 

and diffusion in the atmosphere resulted from burning 

of oils and oil products during war. The issue was stu-

died on the examples of US-Iraq, Iraq-Kuwait, Russia-

Chechnya and US-Afghanistan conflicts. To calculate 

the land surface concentrations of hazardous sub-

stances dispersed into the atmosphere we obtained au-

thentic materials dealing with the average amount of 

hazardous substances dispersed into the environment 

daily, weekly, monthly and annually during each con-

flict, afterwards the substances had been classified. We 

calculated the concentrations of hazardous substances 

dispersed into the atmosphere on the basis of analysis 

as well as statistic models. The following points were 

studies in both cases:transition of hazardous substances 

emitted in atmosphere as a result of oil products com-

busting during wars; transition of aerosols and gas sub-

stances from used military shells in space and time. 

Maximum value of the earth surface concentration 

of harmful substances Cm (mg/m
3

), which in case of  

non-favorable meteorological conditions is reached at 

the distance. Xm (m) from the round pipe source, can 

be defined by the formula [6-8]: 

3
1

2 TVH

mnFAM
Cm




 ,                                                       (1) 

where A is a coefficient of temperature stratifica-

tion of the atmosphere (A=200 for the Georgian condi-

tions); M-is mass of harmful substances ejected away 

from the source in unit of  time (gr/c); F is non-dimen-

sional coefficient  which indicate velocity of harmful 

substances deposition in the atmosphere. For aeral 

harmful substance and small dispersied aerosols (dust, 

soot) F=1. For large dispersied dustand aerosols, when 

coefficient of peelings is more, than 90% F=2. When 

coefficient of peelings  is between 75% and 90% 

F=2.5. When coefficient of peelings is not exceed 75%, 

then F=3; H is height of the source (m); ΔT is a defe-

rence between the temperature of the ejected harmful 

substances and the temperature of the environment;   

is non-dimensional coefficient, which describes influ-

ence of the orography on the distribution of harmful 

substances in space. For the plate localite, when change 

of high is less than zom on 1 km then  =1. Opposite 

value of   is defined from the cartographical maps (no 
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less two kilometer away from the source; 1V  is mass of 

harmful substances ejected from the pipe source in the 

unite time and value of 1V can be defined by the for-

mula:  

0

2

1
4

w
D

V


 ,                                                             (2) 

where, D is a diameter of the pipe; 0w  is an aver-

age velocity of harmful substances which is ejected 

from the pipe (M/C); m and n are non-dimensional 

coefficients describing conditions of the ejection and 

defined as it was suggested  in [6,7]. Calculations have 

been performed on the basis of the considered model 

for the value of ground concentration of harmful sub-

stances sprayed out in the atmosphere: in case when 

one borehole is exploded; in case when several bore-

holes are exploded at the same time. 

At first we performed calculations for Nox, possible 

concentrations of Nox were calculated for each bore-

hole, when the heights the sources of harmful sub-

stances sprayed out in the atmosphere were h=0.5, 1, 5, 

10 and our primary data were D=0.4 (m) for pipe di-

ameter, the speed of emerging admixtures W = 12 

(m/sc), temperature change of atmosphere and admix-

tures T = 380
0
C and the weight of the admixture M = 

10 m/sc. The results obtained are displayed on Table 4, 

as seen from the table, the more the speed of admixture 

emergence W0, the less is the maximum value of 

ground concentration which is natural since in case of 

the high admixture emergence speed the height of its 

vertical ascent grows and consequently the maximal 

value of ground concentration is achieved far off the 

source. The results of concentrations calculated for all 

possible values of W0 and by various wind speeds are 

displayed on Table 1.  

Table 1 Concentrations of  NOx ejected from the 500 

pipes (D=20 m) 

M(g/sc) Cm Xm X U(m/sc) Cmu Xmu C(mg/m3) Cmx Umx C342ze 

5250 2091 114 20000 1 12,8 342 3,15 3,52 112 1089 
5250 2091 114 20000 3 40 342 3,15 3,52 112 1089 
5250 2091 114 20000 5 69,4 342 3,15 3,52 112 1089 
5250 2091 114 20000 10 151 342 3,15 3,52 112 1089 
5250 1046 128 20000 1 5,06 384 1,76 1,99 140,8 545 
5250 1046 128 20000 3 15,7 384 1,76 1,99 140,8 545 
5250 1046 128 20000 5 27,02 384 1,76 1,99 140,8 545 
5250 1046 128 20000 10 58 384 1,76 1,99 140,8 545 
5250 697 137 20000 1 2,94 411 1,25 1,43 161 363 
5250 697 137 20000 3 9,09 411 1,25 1,43 161 363 
5250 697 137 20000 5 15,6 411 1,25 1,43 161 363 
5250 697 137 20000 10 33,2 411 1,25 1,43 161 363 
5250 523 144 20000 1 2 431 0,98 1,13 177 272 
5250 523 144 20000 3 6,17 431 0,98 1,13 177 272 
5250 523 144 20000 5 10,5 431 0,98 1,13 177 272 
5250 523 144 20000 10 22,4 431 0,98 1,13 177 272 

Remark: the results of calculations represented in Tab. 1 were ob-

tained by the following values of parameters: A=200; 

h=1; D=20; ∆T=380˚; F=1;   =1.  

 According to the table, the maximal value of 

ground concentration is highest (Cmu = 2867 mg/m
3
) 

when the wind speed U = 10 m/sc and W0 = 16 m/sc. In 

order to calculate concentration values for the same 

case we assumed that we had punctual source with 20 

m diameter and 1 m height, with 5250 g harmful sub-

stance emerging. This case was considered for various 

wind speeds and various W0s and the obtained results 

are given in Table 2.  
 

Table 2  Concentrations of  NOx ejected from  one pipe 

for different value of W 0  

W
o
 

M
(g

/s
c)

 

C
m

 

X
m

 

X
(k

m
) 

U
(m

/s
c)

 

C
m

u
 

X
m

u
 

C
(m

g
/m

3
) 

4 10 4290 4,5 20000 1 183 14 0,27 
4 10 4290 4,5 20000 3 663 14 0,27 
4 10 4290 4,5 20000 5 1250 12 0,27 
4 10 4290 4,5 20000 10 2867 5,15 0,27 
8 10 2145 5 20000 1 71 15 0,15 
8 10 2145 5 20000 3 250 15 0,15 
8 10 2145 5 20000 5 468 9 0,15 
8 10 2145 5 20000 10 1102 7 0,15 
12 10 1430 5,4 20000 1 41 16 0,11 
12 10 1430 5,4 20000 3 142 16 0,11 
12 10 1430 5,4 20000 5 264 16 0,11 
12 10 1430 5,4 20000 10 624 9 0,11 
16 10 1072 6 20000 1 28 17 0,09 
16 10 1072 6 20000 3 95 17 0,09 
16 10 1072 6 20000 5 176 17 0,09 
16 10 1072 6 20000 10 416 11 0,09 

Table 2 shows that W0 = 4 m/sc and the maximal 

value of ground concentration during dangerous wind 

speed is Cmu = 2091 and is achieved at 114 m and un-

der the same conditions, i.e. when W0 = 4 m/sc and the 

wind speed U = 1 m/sc, maximal concentration is re-

duced Cmu 12.8 mg/m
3
 – at 342 m. The concentration 

value at 342 m during the dangerous wind speed was 

calculated and C = 1089 mg/m
3
 was obtained which 

essentially differs from maximal concentration values 

when U = 1, 3, 5, 10 (m/sc). 

Similar results were obtained when W0 = 4, 8, 12, 

16 (m/sc). 

Remark: the results of calculations represented in 

Tab. 1 were obtained by the following values of para-

meters: A=200; h=0,1; D=0,4; ∆T=380˚; F=1;   =1.  
 

Investigation of The adverce Substances Distribu-

tion in the Attmosphere on the Basis of Analitical 

Model 

    Let us assume that a source of harmful substances is 

located at altitude H 0 and it’s ejected q kg substances 

in unity of time. Also let us assume that along the axis 

ox is blowing wind with the constant velocity. Our aim 

is to calculate the adverse substances concentrations in 

every point (x,y,z) of investigated area at the moment t. 

To solve above mentioned problem we use the follow-

ing equation [6,7]: 
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where C is concentration; WVU ,,  are the axis 

components of wind velocity along   axis ,,, zyx ;  

t is time;    is coefficient of turbulent diffusion ; 

0W is the velocity of substance’s deposition;  is 

the coefficient that determines the velocity of sub-

stance concentration chances during the processes of 

substance decomposition  and transformation. For pas-

sive reagents  .0 For light substances .00 W  

  In the first approximation , when  

;00  WVW  constU   and  

consat  321 , the equation (3) will 

have the following form: 
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The equation (4) is solving with the following initial 

and boundary conditions : 
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 ,0C  when ,z                                   (5)  
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where )(x -is delta function of Dirak. 

  If in (4) we use  limit when ,t then we will 

have the following stationary solution:   
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In case of turbulent kinematic coefficients along 

axis ,,oyox   and oz  are different the equation (4) has 

the following form:  
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Solution of the equation (7) with the initial and 

boundary conditions (5) 

In is this expression pass into limit when  ,t  

then we obtain the following formula: 

]
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       (8) 

(8) shows that the dimensions of R1 and R2 are [R] 

= sc
1/2

. 

The equation (3) can be solved only when v3 is the 

function of z, is possible only through numerical me-

thods. For analytic solution we shall consider that it is 

a constant value and alters only according to the tem-

perature stratification of atmosphere. Pasquill classifi-

cation was applied for the characterization of atmos-

phere conditions[9].      

Table 3.values of turbulence cinematic factors corres-

ponding to various temperature stratifications 
Stability 

classes 

Condition of 

temperature 

stratification 

v1 = v2  

(m2/sc) 

v3  

(m2/sc) 

v 

(mean) 

1 Strong non-

stability 

250-260 45-50 185 

2 Medium 

non-stability 

100-110 15-20 61 

3 Weak non-

stability 

30-35 6-7 19.5 

4 Indistin-

guishable 

balance 

10-15 2-3 7.5 

5 Stabile con-

dition 

(weak) 

3-5 0.4-0.5 2.23 

6 Stability 1-1.5 0.2-0.3 0.75 
    

It is clear that turbulent mixing is so great for the 

first three classes that dangerous concentrations of dis-

charged substances will never concentrate near the 

earth surface. Therefore no calculations are needed for 

these classes (especially for classes 1 and 2). Conse-

quently the calculations shall be conducted for the last 

three classes. They correspond to the abnormal meteo-

rological conditions that contribute to the increasing 

concentration of harmful substances in the atmosphere. 

Three-dimension pictures of concentration distri-

bution have the following appearance for the stationary 

case Fig. 1-3. Fig. 1-3 depicts the case when the spray-

out of harmful substances in the atmosphere is the re-

sult of the explosion of more than 500 boreholes. Here 

the following values serve as initial data: q = 5250 g, U 

= 1, 3, 5, 10 m/sc. The results are given for various h-

heights, the v cinematic factor of turbulence is consi-

dered to be a constant value and changes only accord-

ing to the change in temperature stratification of at-

mosphere. Since 6 classes of stability correspond to the 

temperature stratification, we have 6 possible values of 

v for C.  
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Fig1. Strong non-stability q=5250 g/sc u=3 m/sc 
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Fig. 3. Stability  ( 75.0  m
2

/sc) 
 
Concentration distributions are given for each stratifi-

cation conditions. As the figures show, the concentra-

tion values are significantly small during non-stability 

(first three classes) which is natural since turbulent 

mixing is so high for the considered three classes that 

minor harmful substances are accumulated near the 

earth surface. As for the last three classes (stability), it 

seems that concentrations are considerably high. Some 
Results of Calculations by Analytical Models With 
Account of Atmosphere Stratification 
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uak. 6 32155027 atmosferos daWuWyianebis 
maTematikuri modelireba eqstremalur 
SemTxvevebSi./i.samxaraZe T. daviTaSvili, n. 
zotikiSvili, g. gelaZe/hmi-s SromaTa krebuli  
-2011.-t.116.-gv.93-96-ingl. rez. qarT. ingl. rus. 
maTematikuri statistikuri da empiruli mode-
lebiT Seswavlilia garemos (lokaluri, regi-
onaluri, da globaluri masStabebis)  Sesa-
Zlo gabinZureba saqarTvelosa da Sua aRmo-
savleTis teritoriebisaTvis. warmodgenilia 
ricxviTi gaTvlebis Sedegebi. 
 

UDC 632155027 Mathematical Modelling of the Atmos-

phere Pollution For Extreme Situations./Samkharadze I., 

Davitashvili T.,  Zotikisvili N., Geladze G/Transactions of 

the Georgian Institute of  Hydrometeorology.-2011.-v.116. 

p.93-96-Eng; Summ.Georg; Eng; Russ. 

On the basis of the mathematical, statistical and empirical 

modeling possible pollution of environment (local, regional, 

global scales) is estimated. With the purpose to estimate 

possible distribution harmful substances on the territory of 

Georgia and Middle East regions, numerical experiments is 

conducted. Time-space distribution of harmful substances on 

the territory of Georgia Middle East regions  is obtained.  The 

results of the computations, the level of harmful substances’ 

concentrations are given. 

 

 УДК  632155027 Математическое моделирование заг-

рязнения атмосферы экстремальных условиях./Са-

мхарадзе И.Н.., Давиташвили Т.П.,Зотикишвили Н. Ш,  

Геладзе Г .Ш./ Сб.Трудов Института Гидрометеорологии 

АН Грузии. –2011. – т.116. – с.93-96- Анг.; рез. Груз., 

Анг.,Русск. 

На основе математического, статического и эмпири-

ческого моделирования изучается простраственно-

временное (локальногых, региональных и глобальных  

масштабов)  распределение  продуктов военных деиствий 

на териториях Грузий и Ближнего Востока  . 

Представленный результаты численных расчетов 
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g.kuWava 
hidrometeorologiis instituti 
m.arabiZe, e.baqraZe, e.SublaZe 

garemos erovnuli saagento 
uak: 556.16.06 

Savi zRvis dabinZurebis cvlilebis 

zogierTi  

aspeqtebi 

ukanasknel wlebSi zRvebsa da okeane-
ebSi gaWuWyianebis raodenobrivi zrdis 
garda mimdinareobs misi xarisxobrivi Se-
madgenlobis cvalebadoba. magaliTad, Tu 
warsulSi CaSvebaTa ZiriTad safuZvels 
Seadgenda sameurneo-sayofacxovrebo Cam-
dinare wylebi, amJamad wamyvani gaxda sa-
mrewvelo narCenebi, romlebic Seicaven 
navTobproduqtebsa da adamianis mier si-
nTezirebul mTel rig organul nivTie-
rebebs, romelTa ZiriTadi wyaroebia geme-
bi, bunebrivi navTobis gaJonva da navTob-
gadamamuSavebeli sawarmoebi, 

Tanamedrove monacemebis mixedviT Sav 
zRvaSi mis garSemo arsebuli sxvadasxva 
regionebidan Caedineba Semdegi moculo-
bis wylebi: Crdilo-dasavleTis regioni-
dan – 234 (79,59%); yirimis sanapiro zoli-
dan – 35 (11,90%); TurqeTis sanapiro zo-
lidan – 23 (97,83%); bulgareTis napirebi-
dan – 1 km3 (0,34%). garda mdinareTa wyle-
bisa, Savi zRva iRebs naklebad marilian 
wylebs azovis zRvidan, yovelive amas 
emateba gruntis wylebi da atmosferuli 
naleqebi, romelTa wliuri moculoba 
utoldeba daaxloebiT 254 km3. mtknari 
wylebis saerTo Camonadeni Sav zRvaSi 
Seadgens 548 km3/weliwadSi [1,2]. 

Savi zRvis auzis marilianobis mudmi-
voba (17-18%) pirdapirdamokidebulebaSia 
wylis zedapiruli aorTqlebis intensi-
vobaze da xmelTaSua zRvisa da marmari-
los zRvebis wylebTan urTierTgacvlis 
procesebze. marilianoba mis centralur 
nawilSi sezonebis mixedviT umniSvnelod 
SeiZleba Seicvalos, napiris gaswvriv ki 
mdinaris mtknari wylebis gavleniT mcir-
deba da sezonuri cvalebadobac ufro 
mkveTrad aris gamoxatuli (16-dan 17%-
mde). 

saSualo wliuri temperatura Savi 
zRvis wylebSi ZiriTadad ganisazRvreba 
maTi geografiuli mdebareobiT da dine-
bebis arsebobiT. yvelaze maRali tempera-
turaa agvistoSi, minimaluri ki Teber-
valSi. temperaturis sezonuri cvlileba 
ZiriTadad SeimCneva 75 metris siRrmemde, 
Semdeg is praqtikulad ar icvleba. 500 
metris siRrmidan SeimCneva 8,90C, xolo 

2000 m siRrmeSi ki 9,10C, temperaturis 
wliuri msvleloba meryeobs 170-200-is fa-
rglebSi. 

Savi zRvis wylebis qimiuri Tavisebu-
rebani ZiriTadad ganpirobebulia siRrmis 
fenebis ukiduresad susti ZvradobiT da 
didi raodenobiT Camdinare wylebis arse-
bobiT (mdinareebis saxiT). rasakvirvelia 
am SemTxvevaSi mniSvneloba aqvs ara mar-
to mdinareebis mier Catanili wylebis mo-
culobas, aramed maT qimiur Sedgenilo-
basac. aorTqlebisa da zedapiruli fene-
bis temperaturis cvalebadobis Sedegad 
icvleba maTi Sedgenilobac, rasac ganapi-
robebs mimdinare fizikur-qimiuri da bio-
qimiuri procesebi. ZiriTadad bioqimiur 
procesebs adgili aqvs siRrmeSi, Znelad 
moZrav fenebSi, anaerobuli mikroorga-
nizmebis moqmedebis sferoSi. es ukanask-
nelni iwveven ara marto raodenobriv, 
aramed Tvisobriv cvlilebebsac zRvis 
siRrmeSi arsebul marilebsa Tu gazebSi. 

Savi zRvis wylis 1 l moculoba nimu-
Sis aorTqlebisas miiReba myari naSTi 18 
g-is odenobiT. rogorc yvela sxva zRvis 
wylebis SemadgenlobaSi, am SemTxvevaSic 
myari naSTi Seicavs NaCl, MgSO4, CaCO3

 mari-
lebs, ra Tqma unda ionebis saxiT, anu 
disocirebul mdgomareobaSi: Cl

-
; SO

2-
4; HCO

-
3; 

CO
2-

3; Na
+
; Mg

2+
;  Ca

2+
; da K

+
. CamoTvlili ione-

bis procentuli Tanafardoba Savi zRvis 
wylebSi gansxvavebulia okeanis wylebTan 
SedarebiT. 

zRvis siRrmeSi anaerobuli baqterie-
bis gavleniT SO

2-
4-is ionebi aRdgebian da 

warmoiqmneba H2S (gogirdwyalbadi) da hi-
drokarbonatebi. ris Sedegadac am fenis 
wylis zonaSi mcirdeba SO

2-
4-is Semcvelo-

ba da izrdeba HCO
-
3-is koncentracia. Savi 

zRvis wylis zedapirze didi moculobiT 
Camdinare mdinaris wylebis gamo mcirea 
qlorionebis raodenoba, okeanis wylebTan 
SedarebiT, mcirea agreTve sulfat-ione-
bis Semcvelobac. karbonat ionebis Semc-
veloba zedapiruli fenis wylebSi ganisa-
zRvreba wlis sezoniT da  CO2-is gadana-
wilebiT mocemul zedapirze. bikarbonati-
sa da karbonatis ionebs Soris arsebobs 
Semdegi wonasworuli damokidebuleba: 

CO
--

3+H2O+CO22HCO
-
3 

fotosinTezis procesis gaaqtiurebisas 
wonasworoba gadaxrilia marcxniv, anu 
zafxulSi Warbobs CO

--
3-is raodenoba, zam-

TarSi ki piriqiT. es procesi vrceldeba 
25 metris siRrmemde. ufro qveda fenebSi 
TandaTanobiT dominirebs CO2 da wonaswo-
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roba ixreba bikarbonatebis sasargeblod. 
aqedan gamomdinare SeiZleba iTqvas, rom 
Savi zRvis wylebi Seicaven ufro met kar-
bonatebsa da bikarbonatebs, vidre sxva 
romelime okeanis wylebi an xmelTaSua 
zRvis auzi [3,4]. 

  

2006-2008 wels saqarTveloSi Catarda 
Savi zRvis sanapiro zolis wylebSi hi-
droqimiuri da biologiuri monitoringi, 
romelSic monawileobas iRebda monitori-
ngisa da prognozirebis centri (dReisa-
Tvis garemos erovnuli saagento), baTumis 
filialis mkvlevarTa jgufTan da samec-
niero-kvleviT firma “gamas”-Tan erTad.  

sinjebis aReba ganxorcielda  saqarT-
velos sanapiros gaswvriv 5 sadgurze. 
TiToeul sadgurze gaTvaliswinebuli 
iyo xuT-xuTi sinjis aReba. sadgurebis 
koordinatebi da siRrmeebi SeTanxmebuli 
iyo Savi zRvis dabinZurebisagan dacvis 
komisiasTan. sadgurebis koordinatebi da 
siRrmeebi mocemulia cxr.1-Si.  
cxrili 1. nimuSebis aRebis wertilebis 
maxasiaTeblebi 

dasaxeleba koordinatebi siRrme, m 

# 1 baTumi  
N 41

o 
38.230’  

E  41
o 
34.265’ 

0-10-20-50-60 

# 2 qobu-
leTi 

N 41
o 
47.727’  

E 41
o 
45.307’  

0-10-20-50-60 

# 3 nata-
nebi 

N 42
o 
00.050’  

E  41
o 
45.450’  

0-10-20-50-60 

# 4 sufsa 
N 4 1

o 
01.934’  

E 41 
o 
41.053’  

0-10-20-50-60 

# 5 foTi 
N 42 

o 
07.645’  

E 41
o 
37.781’  

0-10-20-50-60 

 
nitratebis azoti wyalSi xvdeba mdinari-
sa da wvimis wylebiT, wylis Rrma fenebSi 
cilebis daSlis Sedegad, romlis drosac 
mTeli rigi JangviTi procesebis Sedegad 
miiRebian nitratuli formebi. zedapirul 
wylebSi misi Semcveloba tolia 8 mg/l, 
100-150 m siRrmeze 13-14 mg/l, 300-500 m 
siRrmeze ki nitratebi saerTod ar arian, 
magram izrdeba amoniumis ionis Semcve-
loba. nitratebis azotis Semcveloba ze-
dapirul wylebSi sakmaod meryeobs (nax.1-
5). sanapiro zolSi misi Semcveloba yo-
velTvis metia, gansakuTrebiT ki mdina-
reebis SesarTavebTan an samrewvelo Cam-
dinare wylebTan. nax.1-5-ze naCvenebia bio-
genur nivTierebaTa (NO2

-
, NO3

-
, NH4

+
) da Jang-

badis biologiuri moxmarebis (Jbm) cvli-
lebis dinamika 2000-2008 wlebSi. rogorc 
naxazebidan Cans nitritisa da nitratis 

ionebis da aseve Jbm-is koncentraciebis 
cvalebadoba dinamiuria, rac Seexeba amo-
niumis ions, misi mniSvnelobebi mkveTrad 
icvleba da umetes SemTxvevaSi aWarbebs 
mis zRvrulad dasaSveb koncentracias 
(0,39 mg/l). 

      
nax.1. biogenur elementTa da Jbm5-is 

cvlilebis dinamika  2000-2008 ww. (q.foTi) 
  zRvis wylis ZiriTad Taviseburebas 
sxva tipis bunebriv wylebTan SedarebiT 
warmoadgens maRali mineralizacia, gamo-
wveuli mTavari ionebisa da molekulebis 
maRali koncentraciebiT, pirvel rigSi 
natriumisa da qloris ionebiT. damax-
asiaTebelia susti tute reaqcia (pH Cveu-
lebriv icvleba 7,7-8,4 sazRvrebSi), Sewo-
nili nawilakebis umniSvnelo raodenoba, 
maRali gamWirvaloba, mikroelementebis me-
tad dabali koncentraciebi (cxr.2). 
   aRniSnuli Taviseburebani ganapirobe-
ben specifikur moTxovnebs zRvis wylis 
analizis mimarT. zRvis wylis qimiur Sed-
genilobas Cveulebriv yofen xuT jgufad: 
mTavari ionebi: Cl 

-
, SO

2-
4, HCO

-
3, CO

2-
3,  Na

+
, K

+
, 

Mg
2+

, Ca
2+

; wyalSi gaxsnili gazebi: O2 , CO2, 

N2, H2S, CH4 da sxva; biogenuri nivTierebebi 
(NO2

-
, NO3

-
, NH4

+
, NH3, PO4

---
), mikroelementebi, 

organuli nivTierebebi. susti tute reaq-
cia, agreTve zRvis wylis maRali minera-
lizacia gavlenas axdens mraval qimiur 
procesze, romlebic mimdinareoben zRva-
Si. 
   Savi zRvis auzis mdinareebis gaWuWyia-
nebaSi didi xvedriTi wili modis samrew-
velo, saqalaqo-komunalur da sasoflo 
sameurneo obieqtebze, saidanac mdinare-
ebSi da Semdgom Savi zRvis akvatoriaSi 
Caedineba didi raodenobiT Camdinare wy-
lebi da mravali damaWuWyianebeli kompo-
nenti. maTi Semcireba SesaZlebeli iqneba 
axali unarCeno teqnologiebis da maRa-
lefeqturi gamwmendi nagebobebis danerg-
viT. 
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parametrebi 

sinjis aRebis adgili:  

Coloqi, 23.03.2008 w 
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5
0
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s
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i 
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r
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an
 2

0
0
m 

рН 8,41 8,44 8,48 8,43 

Т,  °С 10,3 10,2 10,0 9,6 

marilianoba,  % 17,27 17,28 17,36 17,28 

Cl¯,  g/l 9,68 9,75 9,79 9,75 

HCO¯3,  mg/l 195,8 196,4 198,9 197,6 

SO4
¯¯

,  mg/l 832.7 861.6 886.7 832.0 
sixiste, 
mg-eqv/sm3 

79,62 67,24 55,27 54,12 

Ca
++

  ,    mg/l 279,4 262,9 128,3 215,3 

Mg
++

 ,   mg/l 798,0 657,6 593,8 527,1 

O2 ,       mg/l 10,53 10,67 10,58 10,49 

Jbm5 ,     mg/l 2,31 1,99 2,09 2,08 

NO2
¯
 ,  mg/l 0.027 0.025 0.025 0.026 

NO3
¯
 ,   mg/l - - - -* 

PO4
¯¯ ¯

   mg/l 0.054 0.051 0.050 0.050 

Si O3 
-
 
-
 ,mg/l 0.285 0.281 0.266 0.269 

NH4
+
 ,  g/l 0.020 0.011 0.012 0.020 

minerali-zacia, 
g/l 

17,29 17,28 17,26 17,20 

parametrebi 

sinjis aRebis adgili:  

Coloqi, 23.03.2008 w 
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5
0
m 

s
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 1

0
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ma
nZ
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r
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an
 4

0
0
m 

рН 8,41 8,41 8,43 8,43 

Т,  °С 9,4 9,4 9,2 9,4 

marilianoba,  % 17,37 17,37 17,45 17,37 

Cl¯,  g/l 9,78 9,80 9,90 9,80 

HCO¯3,  mg/l 200,7 200,7 200,7 200,7 

SO4
¯¯

,  mg/l 897.6 886.7 886.7 864.0 
sixiste, 
mg-eqv/sm3 

57,81 61,91 57,40 67,34 

Ca
++

  ,    mg/l 259,6 231,7 192,2 215,3 

Mg
++

 ,   mg/l 544,9 611,8 580,9 614,8 

O2 ,       mg/l 10,66 10,62 10,60 10,64 

Jbm5 ,     mg/l 2,35 2,27 1,53 2,19 

NO2
¯
 ,  mg/l 0.026 0.026 0.026 0.026 

NO3
¯
 ,   mg/l - - - 0.002 

PO4
¯¯ ¯

   mg/l 0.051 0.049 0.049 0.052 

Si O3 
-
 
-
 ,mg/l 0.268 0.261 0.266 0.265 

NH4
+
 ,  g/l 0.012 0.014 0.014 0.016 

minerali-zacia, 
g/l 

17,39 17,51 17,53 17,38 

SeniSvna: *sinjebSi ar aris aRmoCenili 

 

 

 
nax.2. biogenur elementTa da Jbm5-is 

cvlilebis dinamika 
2000-2008 ww. (s.natanebi) 

 
nax.3. biogenur elementTa da Jbm5-is 
cvlilebis dinamika 2000-2008 ww. 
(q.qobuleTi) 

nax.4. biogenur elementTa da Jbm5-is 
cvlilebis dinamika 2000-2008 ww. (baTu-
mi) 

  
  nax.5. biogenur elementTa da Jbm5-is 
cvlilebis dinamika 2000-2008 ww. (sufsa) 
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uak 556.16.06 Savi zRvis dabinZurebis cvlile-
bis zogierTi aspeqtebi./g.kuWava,m. arabiZe, 
e.baqraZe, e.SublaZe./ hmi-s SromaTa krebuli – 
2011– t.116. gv.96-100-qarT., rez. qarT., ingl., rus. 
naSromSi naCvenebia Savi zRvis sanapiro zol-
Si 2006-2008 wlebSi Catarebuli kvlevis Sede-
gebi. gansazRvrul iqna ZiriTadi ionebis (Na

+
, 

K
+
, Mg

++
, Ca

++
, SO4

--
, CL

-
, HCO3

-
, CO3

--
), biogenuri ele-

mentebis (NO2
-
, NO3

-
, NH4

+
, NH3, PO4

---
) Semcvelobebi 

da zogierTi fizikur-qimiuri maxasiaTeblebis 
(рН, temperatura, marilianoba) sidideebi. 
kvlevebi Catarda sanapiro zolis 5 wertilSi 
(baTumi, foTi, qobuleTi, sufsa, natanebi), 5 
siRrmeze (0, 10, 20, 50, 60 m). gaanalizda aRniS-
nuli ingredientebis cvlilebis dinamika 2000 
wlidan da gakeTda daskvnebi Savi zRvis sana-
piro zolis savaraudo dabinZurebis Sesaxeb. 
 

UDC 556.16.06 .Some aspects of the chenge of Bleck Sea 

pollution /G.Kuchava,M.Arabidze,E.Bakradze,e.Shubladze./ 

Transactions of the Georgian Institute of Hydrometeorology 

of Georgia. – 2011, – V.116 – p.96-100-Georg.: Summ. 

Georg., Eng., Russ. 

In the article the results of research carried out in 2000-2008 

are presented. The content of main ions (Na+, K+, Mg++, 

Ca++, SO4
--, CL-, HCO3

-, CO3
--) and Biogenic elements  

(NO2
-, NO3

-, NH4
+, NH3, PO4

---) , as well as  the values some 

physical-chemical characteristics (рН, temperature, salinity) 

were determined. The measurements were undertaken in 5 

sites (Batumi, Kobuleti,Natanebi,  Supsa, Poti)  in 5 different 

depths (0, 10, 20, 50, 60 m).   

 Black Sea monitoring was held against the shore of Georgia 

in deferent sites seasonally. 

 

УДК 556.16.06 Некоторые аспекты изменения загрязне-

ния Черного моря./ Г. Кучава,М.Арабидзе,Е.Бакра-

дзе,Е.Шубладзе./ Сб. Трудов Института Гидрометео-

рологии Грузии. – 2011, - Т.116,с.96-100-Груз., Рез. 

Англ., Рус. 

В работе показаны результаты проведѐнной 

исследовании на побережии Чѐрного моря за  2006-2008 

гг. Былы определены главные ионы (Na+, K+, Mg++, Ca++, 

SO4
--, CL-, HCO3

-, CO3
--), биогенные элементы (NO2

-, NO3
-

, NH4
+, NH3, PO4

---) и некоторые физико-химические 

параметры (рН, температура, солѐнность). Исследовании 

проводились в пяти точках на побережии Чѐрного моря 

(Батуми, Поти, Кобулети, Супса, Натанеби) на пяти 

разных глубинных сантиметрах (0, 10, 20, 50, 60см). 

Проанализироанна динамика изменения указанных 

ингредиентов и сделаны выводы о предпологаемой 

загрязнении побережии Чѐрного моря. 
 

T.Imnadze, N. Begalishvili, T. Davitashvili, D. Deme-

trashvili  

UDC 632155027 

Two Dimensional Numerical Model Of Emergency 

Spilling Oil Distribution  In The Sea 

            1. Introduction 

Oil and mineral oils have toxic influence upon the 

groups of sea organisms. Therefore it is necessary to 

define the zone of possible spreading of oil pollution 

upon the area of sea-water, at the bottom and on shore 

– otherwise Affected Zone (AZ) of shore oil discharge 

into the sea, which may occur as a result of railway 

accident in the seaside of Black Sea in the Region of 

Supsa-Kobuleti-Batumi or at the break of the oil-pipe 

line in the port of Batumi.  

It is well known that the range of minimal biologi-

cally active oil concentration in the sea environment 

equals to 10
-3

 – 10
-4

 mg/l [9]. Maximum Permissible 

Concentration (MPC) of the dissolved oil in the sea-

water equals to 0.01 – 0.05 mg/l [3,10]. Therefore here 

in the given work the AZ is defined as oil range upon 

the sea surface, limited for 3 times less than MPC. 

Here two circumstances are taken into account. First of 

all, the quantity of the oil spilled into the sea in the 

examined scenarios of emergency conditions amounts 

to approximately 100-200 t. Second, basically the oil in 

the sea-water is in un-dissolved state, usually not more 

that 5 % of oil is subject to dissolving [2,3,9,11]. AZ is 

estimated by mathematical modelling of shore dis-

charge and space-time of oil evolution in the sea by 

accident 2 scenarios. As a basis of the model it is as-

sumed the equation of advective transfer and turbulent 

diffusion taking into account the source of the shore 

discharge and physical processes of evaporation, solu-

tion, emulsification and sedimentation. Oil flow after 

the discharge into the sea depends on hydrodynamic 

field of current flows, where superficial wind-induced 

flows are imposed (drift, set-down and onset, wave 

activity or Stokes flow), as well as horizontal turbulent 

diffusion, conditioned by friction of wind pulsation 

upon the water surface. As a source of information it is 

used the information about current flows filed, wind 

speed and direction, water and surface and air tempera-

ture according to monthly sea hydrographic and climat-

ic data. Numerical solutions of the equation of advec-

tive and turbulent transfer are determined based on the 

use of finit difference scheme with directed and up-

stream one-way differences.  

It is necessary to mention that the result of mathe-

matical modelling cannot give estimation of real scales 

of oil spreading in individual case of discharge, which 

will depend on concrete conditions of flows, tempera-

ture of water-air and wind in the post-accidental pe-

riod. The results of the modelling show the probability 

of oil particles spreading upon the concrete area - 

space-time spreading of probability of the oil existence 

and its quantity in each cell of the area of sea-water 

with the size of 2x2 km
2
 in the sector of Batumi-Poti-
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Sukhumi. The monitoring time of oil spreading 

amounts to 72 hours (3 days) after the accidental over-

flow.  

2. Regularity of the oil pollution spreading and 

transformation in the marine environment. 

The oil occurred on the water surface first of all be-

gins to spread under the influence of gravity. For Ten-

giz oil the density comprises of 788 kg/m
3
, and for the 

sea-water it equals to 1025 kg/m
3
. As the water density 

is more than oil density, the oil as if raises above the 

sea surface and stipulates for the influence of force of 

gravity. Then the forces of surface tension start in-

fluencing. In the process of discharging the oil partially 

evaporates and dissolves in the water. Therefore, its 

density and viscosity increase. After a definite period 

of time form the moment of the oil discharge into water 

the flow stops. This effect takes place in the mode of 

surface tension.  

According to different empiric data, the film thick-

ness while the flow ceasing comprises of 0,025 mm [1-

3]. For comparison we’ll mention that after the “vol-

ley” (instantaneous source) overflow of 150 ton of oil 

in the sea - the mean thickness of surface film in the 

cell with the area of 2x2 km
2
 may comprise of about 

0,05m.  

In the process of the flow and after its cessation, 

especially during the first hours of the oil stay in the 

water, the physical and chemical processes of oil trans-

formation prevail, such as: evaporation, solution, emul-

sification, dispersion, aggregates creation, sedimenta-

tion and destruction, including chemical oxidation or 

photochemical oxidation under the influence of solar 

radiation, as well as biodegradation (microbial breach 

and assimilation by planktonic and bottom dwellers). 

3. Evaporation – one of the first processes of oil 

transformation in the marine environment which is 

actively developes at the initial stage of its spreading. 

Evaporation depends on physical and chemical proper-

ties of the oil, marine environment and air temperature, 

wind speed, wave activity and etc. The oil which 

spreads upon the sea-water will evaporate with the 

speed depending on the level of the boiling limiting 

point and pressure of prime steam of hydrocarbon 

components, thickness and flow sizes, its spreading 

speed, hydrographic and meteorological conditions. 

Evaporation decreases the mass (volume) of crude oil, 

its inflammability and toxicity, however increases the 

density of precipitations. The total quantity of evapo-

rated oil comprises of 10-20 % to 60-70 % form the 

total mass of discharge. For the high-gravity oil such as 

Tengiz one, the losses may amount not less than 30-40 

%. Most intensively the loss of discharge mass takes 

place within the first hours of the flow and the process 

of evaporation is noticeable on the first day [4,5,8,9]. 

In compliance with the data [8] for the overflow of 

150 t., when the loss of its evaporation comprises of 50 

t ( 30 %), the mentioned quantity of the oil disappears 

in the discharge, with the area of 2x2 km
2
, within the 

period of the next 4 hours in the terms of January tem-

perature and wind speed 1/ms. At the wind speed of 

5m/s the time of evaporation decreases to 1,5 hours and 

while the wind of 10 m/s it equals to 45 min. In the 

terms of July temperature the time of full evaporation 

of 50 t. of oil in the area of 4 km
2 

comprises of about 1 

hour, 20 and 10 min in compliance with the mentioned 

wind speeds.  

4. Dissolving. Oil hydrocarbons are dissolved in the 

water very weakly. But exactly the dissolved fraction 

of oil hydrocarbons is more toxically one. The oil is 

dissolved in the sea-water due to immixture as a result 

of wave activity which is concerned with the wind 

blowing. Especially the oil is dissolved in the sea-water 

due to the processes of destruction – physical and 

chemical oxidation and biodegradation. Hydrocarbons 

dissolubility in the water distinctly decreases with the 

increase of their molecular weight and sea-water salini-

ty and increases with the temperature increase. Due to 

different sources not more that 50 % of oil discharged 

in the water is dissolved [2,3,9,11]. The part of paraffin 

and naphthene left in the line of dissolving as a result 

of immixture transfer into dispersed state and trans-

formation into “resinous globules”. 

5. Emulsification, dispersion and sedimentation. 

After the loss of volatile and water-soluble components 

the tendency to spreading of irreducible oil - decreases. 

Emulsion creation promotes to viscosity increase. 

Emulsification depends on physical and chemical 

properties of the oil and Hydrometeorologycal factors: 

wind, choppiness, turbulence, water temperature, as 

well as the presence of dredges and solid particles in 

the sea top layer. Emulsification takes place on the first 

day in the line of the oil spil# The oil which is emulsi-

fied effected by the waves and turbulent flows pene-

trates into water thickness, settles at the bottom and 

accumulates in the base sediments [2]. For instance, in 

[9] it is given estimation according to which approx-

imately 5 t (5 %) form 100 ton penetrates into 5-meter 

underlying layer of water on the first day.  

6. Destruction. Oil hydrocarbons which occurred 

in the marine environment after the evaporation, solu-

tion, dispersion and emulsification undergo physical 

and chemical and biochemical oxidation - destruction. 

Experimental investigations showed that after the water 

saturation with the oil it begins its intensive decompo-

sition under the general influence of physical and 

chemical and microbiological factors, which lasts with-

in 10-15 days. Then the destruction speed noticeably 

decreases. While the transformation of organic conta-

minants the processes of chemical oxidation of oil hy-

drocarbons take place, which are free radical reactions 

of oxidation.  

Important role plays the process of physical oxida-

tion or photooxidation, where along with the ultraviolet 

sun radiation the ozone and oxygen have evident influ-

ence also.  It is well-known that ozone is able to oxid-
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ize oil hydrocarbons 5-6 times more actively than ul-

traviolet radiation does.  

7. Mathematical Model and Initial Data Mathe-

matical model describing oil pollution transfer in the 

Black Sea is based on non-stationary equation of oil  

concentrations ),,( tyx  advective transference and 

turbulence diffusion taking into consideration sources 

and flow 

),,(
2

2

2

2

tyxf
yxy

v
x

u
t






































 ,       (1) 

equation (1) is solved in the closed area D  with a 

lateral curve line   by the following initial and boun-

dary conditions: 

0),,()0,,( 0  tatyxyx  ,            (2) 

),,(),,( 1 tyxtyx   ,                                       (3) 

at the liquid sectors of   ,                                                               

0




n


,                                                                 (4) 

  at the solid sectors of   ,                                                                                             

where n is external normal for  ;   is volumetric 

concentration of admixture;   is horizontal coeffi-

cient of turbulence;   is the coefficient that deter-

mines the velocity of substance concentrations changes 

during the process of substance decomposition and 

transformation;  ),,( tyxf  is known function which 

represents algebraic, sum of functions mq  circum-

scribing sources  and flow in (1)  

,
1

1





m

m

mqf                                                     (5) 

U(x,y) and V(x,y), are component of velocity U  in 

the directory ox and oy, respectively. The vector of 

velocity U  is equal of sum four components. 





u

i

iuU
1

 

Where 1u  represents background hydrodynamic 

flow on the surface of sea. Its may be given  by expe-

rimental data, for instance, by monthly hydrodynamic 

data, or using the results of the sea dynamic calcula-

tions;. 2u - is  determined by drifting flow, stimulated 

by wind; 3u  is gradient flow  (arising) conditioned by 

drift at coastal zone with size 1-2 km. As  drift is con-

ditioned by wind so gradient flow will be defined by 

module of wind velocity and mutually   arrangement of 

wind velocity direction and Sea shore line; 4u  is sur-

face rough of sea stipulated by wind (Stock’s current). 

Constant currents on surface of the Bleak Sea 

represents an exclusive circle circulation of sea water, 

directed (contrary apposite) against to clock’s hand 

parallel to shove line. At the south of coastal zone of 

the Bleak Sea the currents are directed to the East,  

further at the Batumi’s Port they turn North-East direc-

tions and from Poti to Novorosisk the water steam is 

directed to the North-West. Much more clear the con-

stant stream is observed at the distance 5-20 km from 

the sea shore line. Here  the water currents are rather 

(enough) steady (stable), average velocity at the Batu-

mi-Poti-Cukhumi region equal 0.5 m/c in January and 

0.25 m/c in July. In the West-direction of the Sea shore 

line of Batumi-Poti and at the distances more than 50 

km there are observed (contrary, opposite) against  

circulatory  water streams, directed to clock’s hand, 

with diameter of 40 km. It is well observed as for Win-

ter as well for Summer periods. 

We have considerated hydrodynamic field of the 

Black Sea currents which are observed in January and 

July. The vector characteristics of the currents were  

used for calculations of components iu Calculations of 

the components 2u , 3u ,  4u  were performed by the 

known  expressions, well imitated  experimental and 

theoretical investigations. 

Calculations of these components lead to the fol-

lowing conclusions:  

- The module of velocity of drift 2u compose about 

2 % of the wind velocity module and directed at 

angle 
045 right to the wind direction; 

- The magnitude of  velocity of gradient current 

3U compose from 2,5% to 3% of the velocity 

module and as it was mentioned above, its direction 

is defined by the angle between sea shove line and 

wind direction. 

- The module of velocity of winds rough (or Stocks 

stream) 4U    is equal about 1% of the wind veloci-

ty altitudes and it is mainly directed in the direction 

of wind velocity. 

8. Numerical Scheme 

Equation (1) is integrated by finite-deference expli-

cit numerical scheme. 

Let us introduce the following grids 

),...,1,0( Iiix xi  ,   

),...,1,0( Iit xi  . 

where yx  ,  are steps in the directions 

oyoxand respectively. Then finite-difference ap-

proximation of the (1) may be written  in the form. 
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where 1u  if  0iju , 0u  if  0iju , 

1  if  0ij , 0  if  0ij  

here  t is temporary step, jijiji VU ,,, ,,   signi-

ficances of velocity of currents on the grid functions 

with index i,j. Conditions (2 ) and ( 3) are approx-

imated by the following form: 

jiji ,,0,    

jIj ,,0   jIjI ,1,  j=1,…,J-1                  (7) 

Jii ,0,     1,,  JiJi      i=1,…,I-1 

Numerical scheme ( 6-7) is first order accuracy in 

time and second order accuracy in space. The scheme 

is conditional stable and therefore it must  satisfy the 

Kurant-Levi condition 

xvu

z
t






)(4

2


 

 

9. Results of Numerical Calculations 

The analysis of the results of hydrodynamic model-

ing of drift, turbulent diffusion and transformation of 

oil pollution in the marine environment indicates to the 

variety and complexity of those processes as a result of 

vital difference of their spatialtemporal scales, partici-

pation of great number of physical and chemical and 

biochemical factors which are variable in the time, 

existence of mutual feedback, which stipulates for the 

creation of nonlinear effect of interaction. Many of the 

problems concerned with the processes of oil transfer 

and evolution in the sea and their interaction require 

additional theoretical and experimental investigations. 

Comparing the data of the observation with numerical 

evaluation of the speeds of evaporation, solution, 

emulsification and destruction it is possible to formu-

late the basic provisions which are taken into account 

while working out of a model of the oil pollution: 

- In case of Tengiz oil outflow in the quantity of 150 

t. it ought to be expected not less than 30 % loss (50 

t) for evaporation within the period of not more 

than 4 hours at the most adverse Hydrometeorolo-

gycal conditions for that processes in January. In 

July the evaporation takes 1 hour time and even 

less.  

- The processes of solution, emulsification and de-

struction considerably influence upon the evolution 

of oil patch, especially on the first day after the dis-

charge. The destruction results in the flow in the 

model with the speed equal to approximately 1 % 

of the oil starting weight within the first day. As a 

result of resultant action of all the mentioned 

processes the daily speed of sedimentation of oil 

aggregates within the period of the whole drift, 

which brings to natural pollution, may be accepted 

as equal to 5 % of the accumulated mass in the 

cells.  

- Within the first day of the drift and diffusion of the 

oil pollution it is most probably to be met as an oil 

film and separate sink and during the next two days 

the probability to reveal the accumulated masses in 

the cells as emulsified and dispersed parts of oil - 

increases.  

Based on those provisions, the nonlinear effects 

taking place at the initial stages of spreading may not 

be taken into account, but evaporation, solution, emul-

sification, destruction and sedimentation should be 

taken into account with the help of the schemes of pa-

rameterization with the application of approximate 

expression for the speeds of the mentioned processes. 

Such an approach greatly facilitates the solution of 

the task of oil outflow circumstances modelling. It may 

be carried out based on the equation of advective trans-

fer and turbulent diffusion with the parameterization of 

physical and chemical and biochemical processes at the 

given hydrodynamic field of current flows. 

For the oil distribution modelling there are ex-

amined three accidents: The first - oil spill from the 

pipeline with the length of 2 km at the approach to the 

oil bay of Batumi Port. It may be supposed the exis-

tence of small risk of such an accident in the area 

where the pipeline passes along the bank of river 

Bartskhana close to its mouth, as well as at the most 

susceptibilities – after the bend from the bank to oil 

jetty. In this area the pipeline is built close to the sea 

for a distance of 2-3 m. from the water line. The 

breach, for instance; may occur as a result of cata-

strophic hydro-meteorological phenomenon (hurricane, 

storm, strong choppiness), offshore motion of sedi-

ments, earthquake, though there may occur technical 

causes too. After the breach it is supposed a full oil 

escape of the quantity of one of its sections. Taking 

into account the pressure in the pipeline, the oil dis-

charge into the sea will amount to 150 t. within the 

period of not more than 1-2 hours. This may occur di-

rectly from the bank or at mouth of river Bartskhana 

while the oil transfer by river flow.  

In the second case the accident may occur upon the 

10 km. area of the railway in the region of Kobuleti-

Makhinjauri seaside, when the oil train moves practi-

cally along the seashore.  

Similar Accidents were observed in recent times. 

Taking into account the character of railway accidents 

we suppose that the contents of 2-3 turned over cisterns 

fully flow out on the shore and the most part of the oil 

(approximately 2/3) flows into the sea. Therefore the 

discharge will amount to 150 tons within the period of 

one or several hours.  

Both examined cases may be joined into one – the 

first scenario. It is conditionally named oil outflow 

close to town Batumi. Accident areas in these cases are 

located in comparative proximity from each other. 
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The third case reveals the second variant of the sce-

nario of accidental situation: railway accident at the 

bridges crossing, for instance on river Supsa, when the 

oil reaches the mouth of the river, transferred by water 

flow. Oil discharge into the sea may be admitted in the 

quantity not more than 150 ton within the period of 1-2 

hours. The second scenario was named oil overflow in 

the region of river Supsa mouth. In the presented two 

scenarios there were selected the worst variants with 

the most quantity of poured oi# As by the spatial scale 

the accident does not cover the area more, than the 

examined minimal cell with the area of 2x2 km
2
, the 

full time of tracing the evolution of oil patch amounts 

to 72 hours with the step of 10-30 min, than the source 

in the model is taken as punctual, momentary or pro-

longed acting depending on the scenario variant. 

In general terms allocation of oil spot after three 

days stipulated by damaged spillage of oil in the Bleak 

Sea  nearer of Batumi in January  has distributed in the 

following form: On the surface of the sea there was 

about 42 ton (28%) of oil, Sedimentations (deposits) of 

oil on the bottom of Sea was about 8t (5%), about 50t 

(34%) was taken   out on the coastal area. The Maxi-

mum value of volume concentrations on the surface 

layer was observed after 12 hours on the area 44 square 

km. with value 0.57 mg/l or 11 Muximum Permissible   

Concentrations. It is film of oi# with the thickness of 

0.7 mkm. After 36 hours was observed crush of oil film 

and value of the concentrations in the some areas have 

decreased below of Muximum Permissible Concentra-

tions. Maximum value of above bottom concentrations 

was marked after 12 hours on the area 12 km
2
-with the 

value of concentrations. 66mr/m
2
. Further the value of 

concentrations and area of deposition of oil particles 

stabilized and the concentrations wave 55 mr/m
2
 on the 

area 20 km
2
. Maximum value of oil caring out on the 

coast was performed after 12 hours nearer of Batumi’s 

area and it is equal 20 t/km and further caring  out of 

oil in the north direction  was observed about 80 km 

from Batumi and about 40 km in the south direction  of 

Batumi. The concentrations of oil caring out on the 

coastal  are in the North and South directions were 110 

and 80 kg/km., respectively. Thus whole extent 

(length) of the polluted shore is more than 120 km.(see 

Fig.1)  

We have investigated a case when 200t of oil was 

spilled in the mouths of  the rivers Rioni and Kho-

bistskali. There were performed several numerical ex-

periments imitated three  kinds  of oil products (disel, 

boiler and fresh oil) migration in the Georgian sector of 

the Bleak Sea in summer and winter periods. We have 

assumed that spilled oil in a moment has homogeneous 

distributed on the area 2X2 k m
2
 (in a one cell of grid) 

with a conditional concentration 50 gr/ m
3
(Mg/L) at the 

sea surface with the thickness (width) of 0.059 mm. 

Also there were performed four experiments, when 

occurs oil catastrophic spillage nearer Kulevi and Sup-

sa terminals owing to oil tanker damages for Summer 

and winter periods. As in that case a mass of spilled oil 

was 
410   t , so a thickness of oil film is 2.9 and with 

volume concentration 2.5 kg/m
3
. As in winter period  

oil products penetration is characterized by high inten-

sity and the oil surface concentrations are decreased 

faster than in summer. That is why on the sea surface, 

there is less oil mass but at the same time oil mass is 

increased at the sea shore and therefore there is the 

shore intensive pollution. The maximum pollution as 

observed at the rivers mouth, at the source area. A 

length of polluted coast area in winter is more than in 

summer, due to small wind velocity values in summer, 

and weak turbulence diffusion. In winter with high 

background streams, which stipulates intensity of tur-

bulence diffusion and part of oil products, are included 

in the circulation currents at the west of Poti and that is 

why it is observed oil products transfer in the south 

direction. 

 

  

  

Fig.1 shows the results of numerical calculations of 

the Black Sea pollution at 24, 48 and 72 hours after 

accidential oil spillage nearer of Batumi in January. 
 

200 t oil spillage in the sea: Oils surface concentra-

tion becomes less than MPC for 2 days in winter, but 

for summer for 3 days. The balance of oil’s distribution 

in winter is the following: Oil at the surface – 46-50 t, 

Sedimentation on the bottom 9-13, carring out (re-

move) on the sea shore 42 t, evaporation – about 100. 

The maximum concentrations are the following: sur-

face 0.008 mg/l on 5000 km
2
 area, botton0.07 g/m

2
 on 

20-25 km
2 

area, at sea shore – 11-12 t\km in Summer: 

Catastrophic spillage in open sea (15 km far away, re-

mote from oil terminal in the west direction. The pollu-

tion mainly is penetrated in the North-west direction 

for 4-5 day in winter and in the course of 5-6 days in 

summer)  

Conclusions 

The results of numerical calculations have shown 

that after 3-4 days from dangerous and catastrophic 

disastrous oil spilling in the Georgian sector of the 

Black Sea practical surface, bottom and coastal pollu-

tion formation is completed.  

It is necessary to note that there are considerable 

distinctions between spilled oil concentrations distribu-
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tion in summer and winter. In all cases pollution fol-

lows the main background currents and spreads in the 

north-west direction. But there are observed much 

more intensive (fast) distribution in winter due to more 

active turbulence. That is why it is observed oil prod-

ucts involving in cyclone type circle circulation current 

which stipulate oil products spreading to the south at 

the Turkish Sea shore (coastal line). 

The heavy results of oil pollution have been dis-

covered when oil had spilled nearer of  oil terminal in 

Kulevi for accidental and especially for catastrophic  

ocean occurrence events.  

, bottom and coastal areas, an appreciable were in-

creased by oi# 

Considerable lass pollution of surface and coastal 

areas was observed due to catastrophic spillage in the 

open sea, because after 4-5 days the area of pollution 

was going out from Georgian sector to Russian’s 

coastal are in the direction of Sea of Azov. 
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uak. 6 32155027 avariuli daRvris Sedegad 
zRaSi navTobis gavrcelebis organzomile-
biani amocanis ricxviTi modelireba./T. imnaZe, 
n. begaliSvili, T. daviTaSvili, d. demetraSvi-
li/ hmi-s SromaTa krebuli  -2011.-t.116.-gv.100-
105-ingl. rez. qarT. ingl. rus. 
mocemul naSromSi ganxilulia Sav zRvaSi av-
ariulad daRvrili navTobis gavrcelebis ma-
Tematikuri modeli. zRvaSi avariuli CaRvre-
bis modelirebisaTvis gamoyenebulia sami sce-
nari: pirveli – wrfivi daRvra, romlis vrce-
ldeba 2,5km manZilze baTumis portis max-
loblad; meore – 10km-ian qobuleTi-maxinjau-
ris sarkinigzo monakveTze, sadac satvirTo 
Semadgenloba moZraobs faqtiurad sanapiro 
zolis gaswvriv; mesame scenari imeorebs meore 
scenars md. sufsis maxloblad, sadac navTobi 
aRwevs mdinaris napirs. 
 
UDC 632155027 Two Dimensional Numerical Model Of 

Emergency Spilling Oil Distribution  In The Sea. /T.Im-

nadze, N. Begalishvili, T. Davitashvili, D. Demetrashvili/ 

Transactions of the Georgian Institute of  Hydrometeorolo-

gy.-2011.-v.116. p.100-105-Eng; Summ.Georg; Eng; Russ. 

In the present paper mathemaical modelling of oil outflow 

and speading in the Bleak Sea water is presented. The ma-

thematical model taking into consideration oil transformation 

(evaporation, emulsification, dispersion and sedimentation). 

Oil distribution on the Bleak Sea water surface for the three 

scenarios: The first - oil spill from the pipeline with the 

length of 2,5 km at the approach to the oil bay of Batumi 

Port.In the second case the accident may occur upon the 10 

km. area of the railway in the region of Kobuleti-Makhinjauri 

seaside, when the freight train moves practically along the 

seashore. The third case reveals the second variant of the 

scenario of accidental situation: railway accident at the 

bridges crossing, for instance on river Supsa, when the oil 

reaches the mouth of the river, transferred by water flow. 

 

УДК  632155027 Математическое моделирование дву-

хмерной задачи аварийных разливов и распростра-

нения нефти в море./Т.М. Имнадзе, Н.А. Бегалишвили, 

Т.П. Давиташвили, Д.И. Деметрашвили/ Сб.Трудов 

Института Гидрометеорологии АН Грузии. –2011. – 

т.116. – с.100-105- Анг.; рез. Груз., Анг.,Русск. 
В существующей работе представлена математическая 

модель аварийных разливов  и распространения нефти в 

море. Для  моделирования нефтяного слива рассмотрены 

три случая аварии. Первый – это разлив трубопровода, 

длина которого 2,5км, при подходе  к нефтяной бухте 

Батумского порта. Во втором случае авария может иметь 

место на 10 км участке железной дороги в районе 

прибрежной полосы Кобулети-Махинджаури, когда 

грузовой состав движется фактически вдоль берега. 

Третий  случай представляет второй вариант сценария 

аварийной ситуации: железнодорожная катастрофа на 

переходах мостов, например, на р. Супса, когда нефть 

достигает устья реки, переносимая водным потоком. 
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l.SavliaSvili, g.kuWava, l.inwkirveli 
hidrometeorologiis instituti 
n.tuRuSi 
niadagmcodneobis, agroqimiisa  
da melioraciis instituti 
uak 631.42/43 

damlaSebul da bicobian niadagebSi 

toqsikuri da  

aratoqsikuri marilebis Semcveloba 

damlaSebuli da bicobiani niadagebi 
ZiriTadad gavrcelebulia aRmosavleT 
saqarTveloSi md.mtkvrisa da alazans So-
ris mdebare teritoriaze dablob da 
mTiswina zonebSi [g.talaxaZe, 1964].  

damlaSebuli da bicobiani niadagebi 
xasiaTdebian agronomiulad ara-
xelsayreli TvisebebiT: mZime meqanikuri 
(TixianobiT), niadaggruntSi advilad 
xsnadi marilebis SemcvelobiT (ZiriTa-
dad qloridul-sulfaturi tipis), 
mSTanTqav kompleqsSi natriumis didi 
SemcvelobiT (e.i. bicobianobiT), maRali 
tute reaqciiT, dawidulobiT, rac gana-
pirobebs mSral mdgomareobaSi niadagis 
Zlier simkvrives, xolo tenian mdgoma-
reobaSi gajirjvebas da ustruqturobas. 
amave dros es niadagebi xasiaTdebian mce-
narisaTvis aucilebeli sakvebi elemente-
bis (N, P, K) cudi xsnadobiT, xolo kal-
ciumis ukmarisoba ki bunebrivia, iwvevs 
mcenaris kalciumiT SimSils. amrigad, 
damlaSebuli da bicobiani niadagebi me-
lioraciis gareSe dabal produqtiul 
niadagebad iTvlebian. amitom maT meli-
oracias udidesi praqtikuli mniSvneloba 
aqvs saTesi miwebis farTobebis gadidebi-
saTvis. garda amisa, damlaSebul da bi-
cobian niadagebSi didi raodenobiT mo-
ipoveba toqsikuri marilebi, romlebic 
uaryofiTad moqmedeben mcenaris zrda-
ganviTarebaze, amitom maTi gaWuWyianebisa 
da toqsikurobis xarisxis Seswavlas me-
tad didi Teoriuli da praqtikuli 
mniSvneloba aqvs.  

Catarebulma eqsperimentebma 
[i.gogoberiZe (1984), n.tuRuSi (1990)] gviCve-
na, rom bicobiani niadagebis melioraciis 
mizniT warmatebiT iyeneben sxvadasxva qi-
miur meliorantebs, ZiriTadad, ki simJa-
veebs da warmoebis anarCenebs (defekati). 

aRniSnuli sakiTxis irgvliv kvlevebi 
Catrda niadagmcodneobis, agroqimiisa da 
melioraciis samecniero-kvleviTi insti-
tutis jandaris sayrden punqtze ruxi-
yavisferi bicobiani niadagebis gaumjobe-
sebisaTvis saWiro RonisZiebebis SesamuSa-
veblad. am obieqtze dayenebul iqna 

mindvris cda sadac gamoyenebul iqna de-
fekati 6 t/ha, melioranti icdeboda mine-
raluri N90 P180  da organuli sasuqis (na-
kelis) fonze – 40 t/ha. 

defekati agaris Saqris qarxnis war-
moebis anarCenia, romlis wliuri maragi 
15-20 aTas t-s aRemateba. defekati ar moi-
Txovs teqnologiur damuSavebas, amdenad, 
ekonomiurad xelsayrelia da Sesatanad 
ioli. garda amisa sxva meliorantebTan 
SedarebiT im upiratesobiTac gamoirCeva, 
rom 60-70%-iani kiris garda, igi Seicavs 
mcenarisaTvis saWiro ZiriTad sakveb ele-
mentebs: azots 1-2 %-s, fosfors 1,5-2 %-s, 
kaliums 0,6-0,9 %-s, mcire raodenobiT go-
girds, mikroelementebs da organul niv-
Tierebebs 15 %-mde.  

defekatis melioraciuli efeqti mkve-
Trad izrdeba nakelTan erTad SetaniT, 
rac dakavSirebulia kalciumis bikarbona-
tebis warmoqmnasTan. kalciumis bikarbo-
natebi ki warmoiqmneba defekatSi arsebu-
li kirisa da nakelis daSlisas gamoyo-
fili naxSirorJangis urTierTqmedebis 
Sedegad. 

defekatis Setanis teqnologia aseTia: 
moSandakebul nakveTze gamfantveliT qi-
miuri meliorantis Setana xdeba niadagSi 
gacvliTi natriumis eqvivalenturi rao-
denobis mixedviT. amasTan erTad Seitane-
ba mineraluri  da organuli sasuqi-
nakeli. meliorantis niadagSi kultivato-
riT CakeTebis Semdeg nakveTi unda moix-
nas Rrmad 40 sm siRrmeze. morwyva unda 
moxdes didi normiT 1500-2000 m3/ha.  

defekatis normaa 7,3 t/ha. qimiuri me-
lioracia unda Catardes 5-6 weliwadSi 
erTxe# 

sakvlevi obieqtebis niadagebi war-
moadgens rux-yavisfer saSualo svetise-
bur, saSualod damlaSebul, bicobian ni-
adags, damlaSeba qloridul-sulfaturia. 
aseT niadagebze qimiuri meliorantis-de-
fekatis gamoyenebis Sedegad xdeba niada-
gis ZiriTadi Tvisebebis  cvlilebebi:  ni-
adagis profilSi mcirdeba advilad xsna-
di marilebis raodenoba, mcirdeba STan-
Tqmuli natriumisa da magniumis raodeno-
ba, izrdeba STanTqmuli kalciumis rao-
denoba, umjobesdeba niadagis struqtu-
ruli Sedgeniloba, mcirdeba dispersi-
ulobis koeficienti, umjobesdeba misi 
wyalmarTi da fizikuri Tvisebebi, es ki 
Tavis mxriv, ganapirobebs sasoflo-same-
urneo kulturebis mosavlianobis mkveTr 
zrdas. 
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niadagis mSTanTqavi kompleqsidan ga-
moZevebuli natriumi qmnis niadagSi sxva-
dasxva marilebs, rogoricaa  Na2CO3, NaHCO3, 

NaCL, Na2SO4, xolo gamoZevebuli magniumi - 

MgCL2, MgSO4, xolo kalciumi - CaCL2. 
aRniSnuli marilebi uaryofiTad (toq-

sikurad) moqmedeben mcenaris zrda-
ganviTarebaze. 

niadagSi arsebuli marilebi SeiZleba 
daiyos or jgufad: mavne da uvnebel ma-
rilebad. 

mavne marilebi iseTi marilebia, rom-
lebic amcireben niadagis nayofierebas da 
didi raodenobiT dagrovebisas axdenen 
mis damlaSebas. am marilebs toqsikuri 
marilebi ewodeba  da isini iwveven niada-
gis gaWuWyianebas. 

yvela toqsikuri marili wyalSi advi-
lad da didi raodenobiT ixsneba, aseTe-
bia: marilmJava da naxSirmJava natriumis 
marilebi NaCL, MgCL2, CaCL2, Na2CO3 da NaHCO3, 
gogirdmJava marilebidan Na2SO4, MgSO4. ma-
Ti mcire raodenobac ki auaresebs niada-
gis fizikur Tvisebebs, xdis mas haer da 
wyalgaumtars, axdens niadagid gabicobe-
bas, anu gadayavs is bicobi niadagis kate-
goriaSi. aseTi marilebia natriumisa da 
magniumis marilebi. 

uvnebeli marilebi wyalSi mcired ixs-
neba – 0,01-5g/l, toqsikuri ki advilad 
ixsneba, magaliTad qloriani natriumi-
NaCL 300 g-ze meti ixsneba 1 l-Si. CaCL2 da 
MgCL2 kidev ufro metad xsnadia 
[z.CantlaZe da sxv., 1982]. 

marilebis toqsikuroba anu maTi mom-
wamvleli roli damokidebulia maT xsna-
dobaze. am SemTxvevasi gansakuTrebuli 
yuradReba unda mieqces maT antagonistur 
moqmedebas, roca erTi marilis toqsiku-
robas amcirebs meore marilis arseboba 
niadagSi. magaliTad, kalciumi amcirebs 
magniumis momwamvlel rols, xolo sul-
fatebis raodenobis zrda amcirebs qlo-
ridebis mavne moqmedebas. amis gamo mari-
lebis toqsikuroba sxvadasxvaa niadagis 
xsnarSi maTi erTad da cal-calke arse-
bobis dros. 

marilebi toqsikurobis xarisxis mix-
edviT Semdegnairad SeiZleba ganlagebul 
iqnes (marilebi ganlagebulia mowamvlis 
xarisxis daRmavali maCveneblebiT) Na2CO3, 

NaHCO3, NaCL, NaNO3, CaCL2, Na2SO4, MgSO4.  
dadgenilia, rom marilebis anionebs 

Soris yvelaze momwamvlelia CO3
-2

, anu 
naxSirmJava sodis marilis radikali, 
xolo kaTionebs Soris natriumis tute 

marili. imis mixedviT Tu romeli simJavis 
radikalTanaa SeerTebuli tute da tute 
miwaTa metalebi, maTi toqsikurobac sxva-
dasxvanairia. garda amisa, advilad xsnadi 
marilebis toqsikuroba damokidebulia 
TviT niadagis Semadgenlobaze, mis fizi-
kur Tvisebaze, tenianobis xarisxze da 
agroteqnikis saerTo fonze. 

magaliTad, ramdenadac kargia niadagis 
fiziko-qimiuri da wyalmarTi Tvisebebi, 
myari da optimaluria masSi tenis maragi 
da mdidaria is organuli nawiliT da 
sakvebi elementebiT, imdenad naklebia aR-
niSnuli marilebis toqsikuri moqmedeba 
mcenaris zrda-ganviTarebaze. 

advilad xsnadi marilebi moZravia da 
maTi moZraoba damokidebulia niadagSi 
tenis aRmaval da daRmaval moZraobaze. 
niadagi rodesac gvalvis Sedegad Sreba, 
Rrma fenebidan mis zedapirze kapilaru-
lad Jonavs teni, romelsac Tan amoaqvs 
marilebi. tenis aorTqlebis Sedegad ma-
rilebi grovdeba niadagis zedapirze, rac 
iwvevs mis damlaSebas. damlaSebis uaryo-
fiTi gavlena iwyeba marilebis 0,1-0,2% 
dagrovebis Semdeg. niadagis 20-25 sm sis-
qis fena erT ha-ze daaxloebiT 2500-3000 
t-as iwonis. aqedan 1 ha-ze 0,2% marilebi 
5-6 t-as Seadgens. maSasadame 5-6 t ma-
rilebis Semcveloba 1 ha-ze miwis saxnav 
fenaSi sagrZnob damlaSebas iwvevs, gansa-
kuTrebiT gvalvebis dros. 0,4-0,5% damla-
Sebidan iwyeba marilebis uaryofiTi gav-
lenis aSkara gamovlinebebi, xolo 1% 
damlaSeba xSirad naTesis mTlian daRu-
pvasac iwvevs [v.CxikviSvili, 1974]].  

niadagis damlaSebis mizezs warmoad-
gens swored toqsikuri marilebi, romel-
Ta Soris yvelaze maRali toqsikuroba 
axasiaTebs sodas, xolo yvelaze naklebi 
sulfatebs, maT Soris gardamavali ad-
gili ukavia qloridebs. gamorkveulia, 
rom sodis SesaZlebeli maqsimaluri rao-
denoba niadagSi, romelsac kulturuli 
mcenare gauZlebs 0,003%-s ar aRemateba. 
yvelaze ufro momwavlelad mcenareze 
moqmedebs qloris ioni, romlis measedi 
procentic ki iwvevs mcenaris sagrZnob 
dazianebas, xolo 0,1% - srul daRupvas 
[gedevaniSvili da sxv., 1961]. 

cxr.1. da cxr..2.-Si mocemulia aratoq-
sikuri da toqsikuri marilebis saorien-
tacio Semcveloba bicobiani niadagebis 
melioraciamde da melioraciis Semdeg. 
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cxrili 1. saorientacio marilebis Semc-
veloba melioraciamde 

advilad xsnadi marilebis Semcveloba 
melioraciamde 

aratoq-
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Cvens mizans Seadgenda rux-yavisfer 
bicobian niadagebze qimiuri meliorantis-
defekatis Setanis fonze dagvedgina, Tu 
rogor Seicvleboda aratoqsikuri da 
toqsikuri marilebis Semcveloba, romel-
ic viangariSeT advilad xsnadi marilebis 
Semcvelobis mixedviT melioraciamde da 
melioraciis Semdeg. 

cxr.1-dan Cans, rom bicobiani niadagis 
melioraciamde aratoqsikuri marili 
Ca(HCO3)2 gaizarda 0,20%-dan 0,86%-mde. xo-
lo meore aratoqsikuri marili-CaSO4, ro-
melic 0-34 sm fenaSi ar aRiniSneboda, 
misma raodenobam moimata 0,10%-mde. siRr-
meSi misi Semcveloba melioraciis Semdeg 
izrdeba da Seadgens 1,32%-dan 1,79%-mde. 

es dakavSirebulia niadagSi kalciumis 
Semcveli qimiuri meliorantis-defekar-
tis Setanis Sedegad CaSO4,-is warmoqmnas-
Tan. 

rac Seexeba toqsikur marilebs, ker-
Zod, soda Na2CO3 – am niadagebSi ar arse-
bobs. xolo natriumis bikarbonati-NaHCO3 
mTlianad Cairecxa niadagis qveda feneb-
Si, xolo NaCL-is Semcvelobam moiklo 
1,04%-dan 0,21%-mde. CaCL2 da MgCL2 saerTod 
ar aRiniSneboda arc sawyis da arc me-
lioraciis Semdeg variantebSi. natriumis 
sulfatis-Na2SO4 da magniumis sulfatis-
MgSO4 raodenobam moimata melioraciis 
Semdeg, rac ganpirobebulia niadagSi mim-
dinare qimiuri procesebiT, kerZod, me-
lioraciis procesSi xdeboda STanTqmu-
li natriumisa da magniumis Canacvleba 
meliorantis-defekatSi Semavali kalci-
umiT. am dros gamoTavisuflebuli na-
triumi da magniumi gadadiodnen niadagis 
xsnarSi da uerTdebodnen SO4

-2
-is anions, 

ris Sedegadac warmoiqmneboda Na2SO4 da 
MgSO4, romlebic Semdeg irecxeboda qveda 
fenebSi morwyvis Sedegad. 
cxrili 2. saorientacio marilebis Semc-
veloba melioraciis Semdeg 
advilad xsnadi marilebis sawyisi Semc-

veloba melioraciis Semdeg 

ara-
toq-
siku-
ri, % niadagis wyliT gamonawuri, % 
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amrigad, bicobiani niadagebis meli-
oraciis Sedegad gaizarda aratoqsikuri 
marilebidan Ca(HCO3)2  da CaSO4-is Semcve-
loba; xolo toqsikuri marilebidan nia-
dagis Rrma fenebSi Cairecxa natriumis 
bikarbonati-NaHCO3 da mniSvnelovnad Sem-
cirda NaCL-is raodenoba, ramac xeli Seu-
wyo niadagis qimiuri Tvisebebis gaumjo-
besebas. natriumis sulfatis-Na2SO4 da 
magniumis sulfatis-MgSO4 raodenobam moi-
mata melioraciis Semdeg, magram isini 
irecxebian niadagis qveda fenebSi morwy-
vis Sedegad. 
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uak 631.42/43 damlaSebul da bicobian niada-
gebSi toqsikuri da aratoqsikuri marilebis 
Semcveloba. /l.SavliaSvili, g.kuWava, l.inwk-

irveli, n.tuRuSi/. hmi-s SromaTa krebuli. – 
2011. – t.116. – gv. 106-109-qarT.; rez. qarT., ingl., 
rus. 
statiaSi naCvenebia damlaSebuli da bicobiani 
niadagebis gaumjobesebisaTvis qimiuri meli-
orantis-defekatis gamoyeneba, ris Sedegadac 
umjobesdeba niadagSi marilTa reJimi da 
STanTqmuli kaTionebis Semcveloba, bicob 
horizontebSi dabla iwevs dispersiulobis 
zRvari, aqtiurdeba mikrobiologiuri da ko-
loidur-qimiuri xasiaTis procesebi. zemoT 
aRniSnuli ganapirobebs sasoflo-sameurneo 
kulturebis mosavlianobis mkveTr zrdas. 
bicobian niadagebSi advilad xsnadi marile-
bis Semcvelobis mixedviT melioraciamde da 
melioraciis Semdeg gamoangariSebuli iqna 
aratoqsikuri da toqsikuri marilebis sao-
rientacio Semcveloba 
 
UDC  631.42/43 Consistance of toxin and nontoxin com-

ponds into the salined and alkaline soils. /L.Shavliashvili, 

G. Kuchava, L. Intskirveli, N.Tugushi/. Transactions of the 

Institute of Hydrometeorology. - 2011.  – v.116, - p.106-109-

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

The use of chemical amelioration’s for improvement of salty 

and alkaline soils is shown. According to this the salty re-

gime so as consistence of absorbed ration is improved, the 

dispassion limit goes down into the alkaline horizons, and 

microbiological and colloidal chemicals processes are acti-

vated. The above-mentioned processes course increases of 

the agricultural harvest. 

According to the consistence of the easily solved salts into 

the alkaline soils, was calculated possible consistence of 

toxin and nontoxic salts before and after the amelioration 

process.  

 

УДК  631.42/43 Содержание токсических и нетоксиче-

ских солей в составе засолённых и солонцеватых 

почв. /Л.У.Шавлиашвили, Г.П.Кучава, Л.Н.нцкирвели, 

Н.К.Тугуши/ Сб.Трудов Института гидрометеорологии 

АН Грузии. – 2011. – т.116. – с.106-109-Груз.; рез.Груз., 

Анг., Русск. 

          В работе рассматривается применение химического 

мелиоранта-дефеката для улучшения засолѐнных и 

солонцеватых почв. После применения дефеката в почве 

улучшается солевой режим и состав поглащѐнных 

катионов, снижается количество легкорастворимых 

солей, улучшается структурный состав, снижается 

коэффициент дисперсности. Всѐ это обусловливает 

превышение урожаемости сельско-хозяйственных 

культуров. 

       Рассчитано ориентировочное содержание токсиче-

ских и нетоксических солей до и после мелиорации в 

составе солонцеватых почв.  
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profesor grigol xmalaZis 

moRvaweoba 

(dabadebis 100 - wlisTavTan dakavSirebiT) 

grigol nikolozis Ze xmalaZe daibada 1904w. 24 aprils. SromiTi sa-
qmianoba daiwyo studentobis dros, raTa daxmareboda umamod darCenil 6 
sulian ojaxs. muSaobda muSad, gadamwerlad, gadamSuSavad, atarebda 
kerZo gakveTilebs. 

mecnieruli moRvaweoba daiwyo 1930 wlidan hidrometeorologiis 
samsaxurSi, sadac is xelmZRvanelobda wylis kadastrisa da hidrologiuri reJimis 
seqtorebs. pirveli misi naSromi wylis Camonadenis Sesaxeb gamoqveynda 1932w. Semdeg 1935w. 
gamoqveynda amierkavkasiis wylis resursebis cnobari, tomi XI, sadac mocemulia mis mier 
Sedgenili mdinareTa auzebisa da hidrologiuri punqtebis aRwera. 

1936-1940 wlebSi g. xmalaZem daamuSava kavkasiis mdinareTa wylisa da natani Camonadenis 
masalebi, romelic daibeWda 1940w. (tomi I). 1942-1952 wlebSi g. xmalaZe xelmZRvanelobda 
wylis obieqtebis rekognoscirebas. is piradad awarmoebda mravali mdinarisa da tbis 
kvlevas, savele samuSaoebs, kameralur damuSavebas da maT hidrografiul aRweras. es 
monografia gamoqveynda 1974w. vasil comaias redaqtorobiT. 

1944 wlidan g. xmalaZe iyo Semdgeneli da redaqtori 1938 wlidan 1951 wlamde hidrolo-
giuri yovelwliurebisa amierkavkasiisa da daRestnis teritoriebisaTvis. 1951w. Tbilisis 
saxelmwifo universitetSi g. xmalaZem daicva sakandidato disertacia: “saqarTvelos 
mdinareTa Camonadeni da wliuri Camonadenis ryevadoba”. Semdeg is SeTavsebiT miwveul 
iqna hidromelioraciis institutSi, sadac ikvlevda Rvarcofebs da gamoaqveyna 6 naSromi. 

1953w. hidrometeorologiis institutis daarsebidan, g. xmalaZe 25 wlis manZilze war-
matebiT xelmZRvanelobda hidrologiuri kvlevisa da prognozebis ganyofilebas, xolo 
1978 wlidan sicocxlis bolomde (1985w.) is iyo ufros mecnier TanamSromeli. man aq safu-
Zvlianad gamoikvlia da Seadgina naSromebi mTis mdinareTa wylisa da myari Camonadenis, 
temperaturisa da yinulovani reJimis, Tovlis safarisa da myinvarebis, wylis resursebisa 
da wyalbalansis sakiTxebze mTeli amierkavkasiis masStabiT. misi yuradRebis centrSi yo-
velTvis iyo agreTve, katastrofuli wyaldidobebisa da wyalmovardnebis Seswavla. man ga-
nsakuTrebuli yuradRebiT gamoikvlia da ganaviTara mecniereba mTis mdinareTa myari 
Camonadenis Sesaxeb, rac safuZvlad daedo mis sadoqtoro disertacias, romelic daicva 
1965w. q. leningradis hidrologiis saxelmwifo institutSi. 

g. xmalaZis xelmZRvanelobiT Sedga da misi redaqtorobiT 1969w. gamoqveynda wylis 
resursebis cnobarebi dasavleT da aRmosavleT amierkavkasiisa da md. araqsis auzisa. es 
cnobarebi da mravali misi naSromi aris fundamentur - gamoyenebiTi xasiaTisa, romlebic 
warmoadgenen samagido wignebs wyalsameurneo da hidroteqnikur organizaciebSi, sadac 
maT gamoiyeneben xidebis, eleqtrosadgurebis, wyalmomaragebis, sarwyavi sistemebisa da 
sairigacio nagebobebis daproeqtebisaTvis. 

1978w. gamoqveynda g.xmalaZis monografia, sadac mocemulia SavizRvispira mdinareTa mya-
ri xarjebis gaangariSe bis meTodebi da sanapiro zolisa da plaJebis dacvis rekomen-
daciebi. am naSromisaTvis 1982w. is dajildovda vaxuSti bagrationis saxelobis premiiT. 

g. xmalaZe aris avtori 200-ze meti samecniero naSromisa, misi xelmZRvanelobiTa da 
redaqtorobiT gamoqveynda hidrometeorologiis institutis 14 SromaTa krebuli. sainte-
reso samecniero moxsenebebiT gamodioda rogor saqarTveloSi, ise sakavSiro da 
saerTaSoriso konferenciebze da yrilobebze. 

garda samecniero moRvaweobisa, g. xmalaZe eweoda pedagogiur muSaobas axalgazrda hi-
drologebis aRzrdisa da samecniero kvalifikaciis amaRlebisaTvis. 1949-1959ww. kiTxulo-
bda leqciebs Tbilisis saxelmwifo universitetSi. misi xelmZRvanelobiT daculi iqna 
mravali disertacia. 

mTeli amierkavkasiis respublikebis samecniero sazogadoebaSi g. xmalaZe warmoadgenda 
maRal avtoritets. is iyo didi hidrologi, aRiarebuli rogorc saqarTveloSi, ise 
sazRvargareT. profesor grigol xmalaZis saxeli mudam darCeba, rogorc metad lamazi, 
didbunebovani, keTilSobili adamiani, didi pedagogi, spetaki, Tavdadebuli moamage da 
saxelovani mecnieri. 

 
T.cincaZe, c. basilaSvili, v. comaia 
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100 weli irakli xerxeuliZis dabadebidan. 
(1908-1978) 

irakli xerxeuliZe – teqnikur mecnierebaTa kandidati, maRalkvalificiuri spec-
ialisti iyo sainJinro hidrologiis, hidravlikisa da hidroteqnikis dargSi, kerZod, 
xidebis, saxide gadasasvlelebis, kalapoturi procesebis, napirdacvis, Rvarcofuli na-
kadebisa da RvarcofsawinaaRmdego RonisZiebebis ganxriT. mas gamoqveynebuli aqvs 80-ze me-
ti samecniero statia, maT Soris 4 monografia. igi avtoria mravali proeqtis an maTi hid-
rologiuri nawilis, maT Soris iseTi msxvili sainJinro nagebobebis proeqtis rogoricaa: 
q. rusTavis xidi, sanapiroebi da qarxnis wyalaRebis nagebobebi md. mtkvarze; saxide gadas-
asvleli qerCis sruteze, saavtomobilo trasa hinduyuSis qedze avRaneTSi, q. yvarelis 
RvarcofsawinaaRmdego dacva da sxva. 

i.xerxeuliZe daibada 1908 wels – 3 maiss qalaq yarsSi (amJamad TurqeTi) Tavadis 
ojaxSi. 1917 wels ojaxi gadmosaxlda TbilisSi, sadac gaiara misma ymawvilobam. 1928-1932 
wlebSi i.xerxeuliZe Tbilisis sainJinro sagzao institutis studentia da amTavrebs mas 
specialobiT ”xidebi, xidis hidravlika”. am periodSi igi swavlas uTavsebs muSaobas 
teqnikosad mSeneblobebze kirovakanSi (ZorageTmSeni), yazbegSi (andeziTmSeni), xidis 
mSeneblobaze (md. CirCiki uzbeqeTSi), moskovSi – saproeqto instituti "giprotransi". 

1932-1937 wlebSi irakli xerxeuliZe cxovrobs da muSaobs inJinrad da jgufis ufrosad 
ruseTSi xolo 1937 wels brundeba TbilisSi. aq igi mcire xniT muSaobs kavkasiis 
transportis institutSi ("kavgiprotransi"), xolo Semdeg gadadis sakavSiro sagzao sap-
roeqto institutis ("soiuzdorproeqti") Tbilisis filialSi, sadac moRvaweobda 1958 
wlamde inJinrad, xelovnuri nagebobebis ganyofilebis gamged, mTavar hidrologad. 
aRniSnuli organizacia misTvis gaxda mSobliuri da mis koleqtivTan sicocxlis 
bolomde agrZelebda saqmian da megobrul urTierTobas. 

didi samamulo omis periodSi b-ni irakli muSaobs yirimis da IV ukrainuli frontis 
brigadebSi, da uzrunvelyofis saproeqto dasabuTebebiT mTis mdinareebze saxide gadasa-
svlelebis aRdgenisa da mowyobis samuSaoebs, maT Soris kavkasiis Rvarcoful mdi-
nareebze. 1941-1946 wlebSi irakli xerxeuliZe dajildoebul iqna sapatio niSnebiT da 
medlebiT. 

mTeli misi cxovrebis manZilze b-ni irakli amJRavnebda keTilsindisier 
damokidebulebas da SemoqmedebiT midgomas Sesasrulebeli saqmianobis mimarT, did siyvar-
uls profesiisadmi da gamoirCeoda udidesi SromismoyvareobiT.  

i.xerxeuliZe mudmivad eweoda samecniero-kvleviT muSaobas, romelSic axorcielebda 
mTisa da mTispira zonaSi komunikaciebis daproeqtebis procesSi SeZenili informaciisa 
da gamocdilebis ganzogadoebas Rvarcofuli nakadisa da kalapoturi procesebis, 
Camonadenis formirebis pirobebis Seswavlis safuZvelze. 1955 wels man daicva 
sakandidato disertacia. 

1958 wlidan iwyeba batoni iraklis oficialuri samecniero moRvaweoba. 1958-1963 wlebSi 
is uZRveba samTo melioraciis ganyofilebas saqarTvelos hidroteqnikisa da melioraciis 
samecniero-kvleviT institutSi, xolo 1963 wlidan 1978 wlamde xelmZRvanelobs jer 
seqtors, Semdeg ki Rvarcofuli nakadebisa da kalapoturi procesebis ganyofilebas 
amierkavkasiis samecniero kvleviT hidrometeorologiur institutSi. aRniSnul periodSi 
misi xelmZRvanelobiT sruldeba ssrk mecnierebaTa akademiis da mecnierebisa da teqnikis 
saxelmwifo ko-mitetis gegmebiT gansazRvruli Rvarcofuli nakadebis formirebis, dinami-
kis, maT sawinaaRmdego brZolasTan dakavSirebuli mravali samuSao. 

batoni iraklis Sromebi (gansakuTrebiT maqsimaluri Tavsxmuri da Rvarcofuli 
Camonadenis, bunebriv da Seviwroebul pirobebSi nakadis kalapoturi maxasiaTeblebis 
gaangariSebis, RvarcofsawinaaRmdego RonisZiebebisa da konstruqciebis Sesaxeb) 
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daimsaxures specialistebis umaRlesi Sefaseba. isini farTod gamoiyeneboda da dResac 
gamoiyeneba, rogorc yofili sabWoTa kavSiris teritoriis farglebSi, ise mis sazRvrebs 
gareT (CineTi, iugoslavia, poloneTi, Cexoslovakia, avstria da sxva). 1970-an wlebSi 
i.xerxeuliZe orjer iqna miwveuli leqciebis wasakiTxad iugoslaviasa da poloneTSi, xo-
lo aRniSnuli qveynebis specialistebi Camodiodnen masTan konsultaciaze TbilisSi. M 

batoni iraklis moRvaweoba, misi Sromebi ara erTxel iqna aRniSnuli premiebiT da sapa-
tio sigelebiT. 1976 wels dajildovda ordeniT - "Знак почёта". 

irakli xerxeuliZis mier Camoyalibebuli kvlevis mimarTulebebi misi gardacvalebis 
Semdeg, 1978 wlidan, grZeldeboda da viTardeboda Rvarcofuli nakadebis da kalapoturi 
procesebis laboratoriis TanamSromlebis mier amierkavkasiis samecniero kvleviT 
hidrometeorologiur institutSi da grZeldeba misi mimdevrebis mier. gasul periodSi 
maT gamoqveynes 80-ze meti samecniero naSromi, miiRes monawileoba normatiuli dokumen-
tebis, praqtikuli saxelmZRvaneloebis SemuSavebaSi da mniSvnelovani hidroteqnikuri 
obieqtis proeqtis uzrunvelyofaSi hidrologiur-hidravlikuri dasabuTebiT.  

n. begaliSvili, T. cincaZe, d. abuTiZe, g. xerxeuliZe 
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ilia kvaracxelia 
amierkavkasiis hidrometeorolgiis institutis erT-erTi damaarsebeli aerologiis 

qarTuli skolis fuZemdebeli prof. ilia kvaracxelia daibada 1907 wlis 21 oqtombers. 
1930 wels daamTavra Tbilisis saxelmwifo universitetis fizika-maTematikis fakulteti, 
sadac gamorCeuli iyo niWiT da risTvisac daniSnuli hqonda maRali stipendia. aq man 
miiRo saukeTeso fizika-maTematikuri ganaTleba, yovelTvis siyvaruliT ixsenebda Tavis 
maswavleblebs a. razmaZes, n. musxeliSvils, g. nikolaZes, a. xaraZes, r. xuciSvils. 
universitetis damTavrebis Semdeg agzavnian peterburgSi, sadac Cairicxa mTavari 
geofizikuri observatoriis aspiranturaSi (1931-1934ww). es observatoria iTvleboda erT-
erT mTavar samecniero centrad, sadac udidesi mecnierebi moRvaweobdnen. prof. i. 
kvaracxeliam Tavidanve miiqcia maTi yuradReba, rogorc kvleva-Ziebis unaris mqone 
niWierma aspirantma. aq Camoyalibda rogorc mkvlevari aerologiaSi, romlisTvisac ar 
uRalatia sicocxlis ukanasknel dRemde. peterburgSive gamoaqveyna Tavisi pirveli 
samecniero statiebi. paralelurad eswreboda peterburgis universitetis gamorCeul 
leqciebs. farTovdeboda misi interesebis sfero. gansakuTrebiT dainteresda filosofiiT. 
peterburgSi gatarebulma wlebma, mniSvnelovani roli iTamaSa mis cxovrebaSi. iqve daicva 
sakandidato disertacia, xolo mogvianebiT moskovSi – sadoqtoro. misi didi samecniero 
potencialis gaTvaliswinebiT 1934 wels samuSaod miiwvies Tbilisis geofizikis 
observatoriaSi aerologiuri ganyofilebis gamged. Tu meteorologia erT-erTi uZvelesi 
mecnierebaa, aerologia im droisaTvis iyo sruliad axali mecniereba, romlis ganviTareba 
iZleoda axal SesaZleblobebs atmosferos zeda fenis Sesaswavlad. swored prof. i. 
kvaracxelias ZalismeviT da uSualo xelmZRvanelobiT, saqarTveloSi pirvelad 1935 wlis 
agvistoSi, gauSves axali sistemis radiozondi, romelmac safuZveli daudo atmosferos 
zeda fenis Seswavlis SesaZleblobebs kavkasiaSi, mogvianebiT misive daxmarebiT 
Camoyalibda aerologiuri sadgurebi soxumSi (1946w.) da baTumSi (1967w.). misi organizebiT 
saqarTveloSi Seiqmna meteorogiuri da aerologiuri sadgurebis sadamkvirveblo 
saxelmwifo qseli. SemdgomSi, wlebis manZilze, aerologiuri informaciis dagrovebam da 
Seswavlam praqtikuli gamoyeneba pova aviaciisa da amindis prognozis saqmeSi.  

Tbilisis geofizikuri observatoriis bazaze, misi uSualo ZalismebiT 1953 wlis 1 
ivliss Camoyalibda amierkavkasiis hiodrometeorologiuri samecniero-kvleviTi 
instituti, romlis direqtoris moadgile samecniero nawilSi iyo daarsebidan 20 wlis 
manZilze, mas udidesi wvlili miuZRvis kvlevis uaxlesi meTodebis danergvis,institutis 
samecniero kadrebis Camoyalibebis saqmeSi. amave institutSi Camoayaliba da 
xelmZRvanelobda aerologiisa da klimatologiis ganyofilebis (1953-1960), aerologiisa 
da atmosferos eleqtrobis laboratorias (1973-1979). meteorologia da kerZod aerologia 
aris mecniereba, romelis moiTxovs mecnierTa saerTaSoriso TanamSromlobas. unda 
aRiniSnos, rom amierkavkasiis hidrometeorologiuri instituti gamoirCeoda mZlavri 
samecniero skoliT, sadac xSirad imarTeboda saerTaSoriso simpoziumebi da 
konferenciebi, romelTa organizebaSi prof. i. kvaracxelia iRebda aqtiur monawileobas. 
misi gamosvlebi gamoirCeoda atmosferos bunebrivi procesebis codnis siRrmiT. prof. i. 
kvaracxelia 80-mde samecniero Sromis avtoria zeda fenebis fizikaSi, romlebic 
gamoirCevian maRali kvalifikaciiTa da siaxliT. monografiaSi `atmosferos agebulebis 
aerologiuri kvleva amierkavkasiaSi~, dawvrilebiT aris gamokvleuli atmosferos zeda 
fenebi meteorologiuri elementebis ganawilebis Tavisebureba, maTze kavkasiis rTulis 
fiziko-geografiuli pirobebis zegavlena, tropopauzis fenis struqturuli Tavisebureba, 
nakaduri dinebis warmoqmnis aerosinoptikuri pirobebi, qaris mkveTri vertikaluri 
cvlilebebi, romlis codna metad mniSvnelovania Tanamedrove aviaciis 
usafrTxoebisaTvis. prof. i. kvaracxeliam daadgina amierkavkasiis teritoriaze 
kavkasionis mTavar qedze gadavliT CrdiloeTidan samxreTisaken, rogorc civi, aseve 
SedarebiT Tbili haeris masebis gavrcelebis SesaZlebloba. 

Seiswavla ra orogrfiuli tipis fionebis warmoqmnis pirobebi, romelic sakmaod 
xSirad SeiniSneba rionis dablobze, aseve anticiklonuri fionebi, romlebic kavkasiis 
mTian regionebSi warmoiqmneba, prof. i. kvaracxeliam gamoikvlia, rom fionebis warmoqmnis 
procesSi gadamwyveti mniSvneloba aqvs SedarebiT Tbili haeris masebis adveqcias da maT 
gadaadgilebas mTiani qedebis da uReltexilebis gavliT. prof. i. kvaracxelias 
xelmZRvanelobiT da redaqciiT gamoica pirvelad amierkavkasiis aerologiuri cnobari. 

meore msoflio omis wlebSi, omis dawyebidan damTavrebamde, imyofeboda moqmedi 
armiis rigebSi. aqac iyenebda Tavis codnas da warmatebiT axdenda radiolokatorebis 
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eqspluatacias TviTmfrinavebis usfrTxoebisaTvis, risTvisac dajildoebuli iyo uamravi 
ordenebiT da medlebiT. 

samecniero moTvaweobasTan erTad prof. i. kvaracxelia wlebis ganmavlobaSi eweoda 
pedagogiur saqmianobas Tbilisis saxelmwifo universitetSi. misi leqciebi da moxsenebebi 
gamoirCeoda maRali profesionalizmiT, saqmis Rrma codniT da erudiciiT. SeeZlo 
urTulesi fizikuri procesebis martivad aRwera. misi cxovrebis wesi samagaliTo iyo 
axalgazrdebisaTvis. mas yovelTvis axasiaTebda sispetake da maRali zneoba. 

informacia prof. ilia kvaracxelias cxovrebaze da moRvaweobaze Sesulia pirvel 
qarTul enciklopediaSi. 

Rvawlmosili profesori ilia kvaracxelia gardaicvala 1993 wlis 17 ivliss. 
dakrZalulia saburTalos sazogado moRvaweTa panTeonSi. 

n.begaliSvili 
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lado qaldani 
(dabadebis 70-wlisTavTan dakavSirebiT) 

hidrometeorologiis institutis mTavari mecnieri TanamSromeli, geografiis 

mecnierebaTa doqtori, Rirsebis medlis mflobeli, Rvawlmosili geografi da 

glaciologi lado qaldani daibada 1939 wels mestiaSi. 1960-1966 wlebSi swavlobda ivane 

javaxiSvilis sax. Tbilisis saxelmwifo universitetis geografia-geologiis fakultetze 

geograf-kartografis specialobiT. 1967 wlidan muSaobda hidrometeorologiis 

institutSi – sxvadasxva wlebSi iyo inJineri, umcrosi, ufrosi, wamyvani mecnier 

TanamSromeli, 1992-2006 wlebSi arCeuli iqna glaciologiis da saSiSi 

glaciohidrologiuri movlenebis laboratoriis gamged. 1981 wels daicva sakandidato, 

xolo 2003 wels –sadoqtoro disertaciebi. batoni lados samecniero interesebi 

dakavSirebuli iyo Tovlis zvavebis warmoqmnis, reJimisa da gavrcelebis Taviseburebebis 

SeswavlasTan, saqarTvelos teritoriaze Tovlis zvavebis raodenobrivi maxasiaTeblebis 

sivrcul-droiTi cvlilebebis dadgemasTan, mosaxleobisaTvis saSiSi zvavSemkrebebis, 

zvavsaSiSi dasaxlebuli punqtebisa da obieqtebis gamovlenasTan. 40 wlis ganmavlobaSi 

zvavebis sistematuri kvlevis da Segrovili unikaluri informaciis safuZvelze 

damuSavebuli hqonda am katastrofuli movlenis saprognozo meTodebi, romlebic dResac 

gamoiyeneba operatiul praqtikaSi, Sedgenili aqvs zvavsawinaaRmdego RonisZiebaTa 

meToduri winadadebebis kompleqsi adamianTa msxverplisa da materialuri zaralis 

Tavidan asacileblad. mis mier damuSavebulma zvavsawinaaRmdego dacvis RonisZiebebma 

gamoyeneba hpova saqarTvelos samxedro gzis, Wuberi-sakenis saavtomobilo trasis, 

marabda-axalqalaqis sarkinigzo magistralis sa sxva obieqtebis daproeqteba-

mSeneblobaSi. gamoqveyebuli aqvs 90-ze meti samecniero naSromi da monografia, maT Soris 

1984-1989 wlebSi statiebi Sesulia ssrk Tovlis zvavebis kadastris 3 gamocemaSi, xolo 

ruseTis mecnierebaTa akademiis mier gamocemul msoflio Tovl-yinulovani resursebis 

atlasSi warmodgenilia kavkasiis zvavsaSiSroebis 4 ruka. 1963-1980 wlebSi batoni lado 

monawileobda saqarTvelos mRvimeebis gamokvlevebSi, didi wvlili miuZRvnis axali 

aTonis miwisqveSa gamoqvabulis Seswavlasa da keTilmowyobis proeqtis SedgenaSi, 

monawileobda mraval saerTaSoriso konferenciebSi da simpoziumebSi, wlebis 

ganmavlobaSi kiTxulobda leqciebs ivane javaxiSvilis  Tbilisis saxelmwifo 

universitetSi. arCeuli iqna saqarTvelos geografiuli sazogadoebis samcniero sabWos 

wevrad, monawileobda saqarTvelos teritoriuli mTlianobis aRdgenis sabrZolo 

moqmedebebSi.  

yvelasTvis sayvarel adamians, megoars, umaRlesi donis mecniersa da moqalaqes lado 

qaldans 70 weli Seusrulda. magram misi kolegebisa da megobrebisaTvis Zalze mZimea 71-e 

wlisTavze misi xsovnis aRniSvna. 

 

T.cincaZe, n.begaliSvili, b.beritaSvili, g.fifia 
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givi robitaSvili 
 

hidrometeorologiis instituts gamoaklda cnobili mecnieri, Cveni Taobis 
gamorCeuli kaci, didbunebovani adamiani, keTilSobilebiTa da TavmdablobiT gamorCeuli 
pirovneba givi robitaSvili. igi daibada 1931 wels dedofliswyaros raionis sof. zemo 
maCxaanSi. saSualo skolis damTavrebis Semdeg, 1951 wels Sevida Tbilisis saxelmwifo 
universitetis fizikis fakultetze. 1956 wels warCinebiT daamTavra aRniSnuli fakulteti 
da imave wels muSaoba daiwyo sofel zemo maCxaanSi fizikis maswavleblad. 1959 wels 
Caabara Tbilisis saxelmwifo universitetis aspiranturaSi, geofizikis kaTedraze, 
romelic daamTavra 1962 wels. 1968 wels daicva sakandidato disertacia fizika-
maTematikis mecnierebaTa dargSi. 1962-1970 wlebSi muSaobda amierkavkasiis regionalur 
hidrometeorologiur samecniero kvleviT institutSi, jer umcrosi, xolo Semdeg ufrosi 
mecnier TanamSromlis Tanamdebobaze. 1970-1973 wlebSi iyo Tbilisis saxelmwifo 
universitetis gamoyenebiTi maTematikis institutis ufrosi mecnier muSaki. 1973 wlidan 
sicocxlis bolomde saTaveSi edga hidrometeorologiis institutis ekologiuri 
modelirebis laboratorias.  

givi robitaSvili aramarto profesiaSi Rrmad ganswavluli mecnieri, aramed 
zogadi erudiciis pirovneba iyo. misi samecniero interesebis sferos ganekuTvneboda 
konveqciuri Rrublebisa da maTi ansamblebis maTematikuri modelireba, Rrublebze 
aqtiuri zemoqmedebisa da ekologiuri procesebis gamokvleva. gamoqveynebuli aqvs 60-ze 
meti samecniero naSromi.  

wavida Cvengan ojaxze, kolegebze da sicocxleze Seyvarebuli kaci 
naTelSi amyofos RmerTma misi suli. 

                             

                            hidrometeorologiis institutis kolegebi 
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RuduSa arvelaZe  

 

 hidormeteorologiis institutis mecnierTa rigebs gamoaklda interesTa farTo 

diapazonisa da Rrma erudiciis mqone pirovneba, teqnikis mecnierebaTa doqtori RuduSa 

arvelaZe.  

igi daibada 1940 wels abaSis raionSi. man WiaTuris saSualo skolis oqros 

medalze damTavrebis Semdeg swavla gaagrZela Tbilisis saxelmwifo universitetSi 

meqanika-maTematikis fakultetze, romelic 1965 wels daamTavra maTematikis specialobiT. 

1966 wels muSaoba daiwyo hidrometeorologiis institutSi. 1968-1970 wlebSi iyo staJior-

mkvlevari obninskis eqsperimentaluri meteorologiis institutSi. 1971-1973 wlebSi 

swavlobda da daamTavra sruliad ruseTis sasoflo-sameurneo meteorologiis kvleviTi 

institutis aspirantura. 1980-1991 wlebSi muSaobda kubis mecnierebaTa akademiaSi. 1975 

wels daicva sakandidato disertacia Temaze - `saqarTveloSi Cais kulturis 

produqtiulobaze agrometeorologiuri pirobebis gavlenis procesebis maTematikuri 

modelireba”. 1999 wels daicva sadoqtoro disertacia Temaze - `mravalwliani 

kulturebis mosavlis formirebis agrometeorologiuri procesebis maTematikuri 

modelireba da maTi warmoebis teqnologiis optimizacia” da mieniWa teqnikis mecnierebaTa 

doqtoris xarisxi. 

 sicocxlis bolo wlebamde igi iyo hidrometeorologiis institutis 

agrometeorologiuri procesebis maTematikuri laboratoriis gamge. misi samecniero 

interesis sferos warmoadgenda mravalwliani sasoflo-sameurneo kulturebis mosavlis 

formirebis maTematikuri modelireba. gamoqveynebuli aqvs 60-ze meti samecniero naSromi, 

maT Soris monografiebi. dajildoebulia obninskis eqsperimentaluri meteorologiis 

sakavSiro institutis sapatio diplomiTa da meore xarisxis premiiT, kubis mecnierebaTa 

akademiis sapatio diplomiT, sakavSiro sasoflo-sameurneo gamofenis medliT. 

RuduSa arvelaZis Semoqmedebis gacnoba axasiaTebs mas rogorc Sromismoyvare, 

keTilsindisier mecniers, romlis xsovna samudamod darCeba misi megobrebsa da kolegebSi. 
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