
  

saqarTvelos teqnikuri universitetis 
hidrometeorologiis institutis  

samecniero referirebadi SromaTa krebuli 
 

SCIENTIFIC REVIEWED PROCEEDINGS 
 OF THE INSTITUTE OF HYDROMETEOROLOGY  

OF THE GEORGIAN TECHNICAL UNIVERSITY 
 

НАУЧНЫЙ РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ  
ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  

ГРУЗИНСКОГО ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА 
 

# 127 
 

 

 

 

 

  hidrometeorologiisa da ekologiis problemebi 

PRESSING PROBLEMS IN HYDROMETEOROLOGY AND ECOLOGY  
ПРОБЛЕМЫ ГИДРОМЕТЕОРОЛОГИИ И ЭКОЛОГИИ 

 

 

 

 

 

 

Tbilisi_TBILISI _ ТБИЛИСИ 
2 0 1 9 

 



1 
 

gamoicema 1953 wlidan 
Published since 1953 
Издается с 1953 года 

                                damfuZneblebi: 
                  saqarTvelos teqnikuri universiteti 

                  hidrometeorologiis instituti 
                   saqarTvelos mecnierebaTa erovnuli akademia 
                    saq. soflis meurneobis mecnierebaTa akademia 

FOUNDERS: 
Georgian Technical University 
Institute of Hydrometeorology 

Georgian National Academy of Sciences 
Georgian Academy of Agricultural Sciences 

УЧРЕДИТЕЛИ: 
Грузинский технический университет 

Институт гидрометеорологии  
Национальная академия наук Грузии 

Сельскохозяйственнная академия наук Грузии 

 
saredaqcio  kolegia EDITORIAL BOARD РЕДКОЛЛЕГИЯ 

T.cincaZe (mT. redaqtori) T.Tsintsadze (Editor-in-Chief) Т.Н.Цинцадзе (Главный редактор) 
mT. redaqtoris moadgileebi  DEPUTY EDITORS-IN-CHIEF ЗАМ. ГЛАВНОГО РЕДАКТОРА 
g.melaZe G.Meladze Г.Г.Меладзе 
s.gorgijaniZe S.Gorgijanidze С.Н.Горгиджанидзе 
e.elizbaraSvili E.Elizbarashvili Э.Ш.Элизбарашвили 
l.inwkirveli L.Intskirveli Л.Н.Инцкирвели 
m.tatiSvili M.Tatishvili М.Р.Татишвили 

mdivnebi SECRETARIES СЕКРЕТАРИ 
n.kapanaZe N.Kapanadze Н.И.Капанадзе 
n.aruTiniani N.Arutiniani Н.Э.Арутюнян 

wevrebi MEMBERS ЧЛЕНЫ 
g.aleqsiZe 
abd-alla gad (saudis arabeTi) 

G.Aleksidze 
Abd-Alla Gad (Saudi Arabia) 

Г.Алексидзе 
Абд-Алла Гад (Саудовская Аравия) 

c.basilaSvili Ts.Basilashvili Ц.З.Басилашвили 
n.beglaraSvili N.Beglarashvili Н.Г.Бегларашвили 
n.buaCiZe N. Buachidze Н.С.Буачидзе 
g.grigolia G.Grigolia Г.Л.Григолия 
g.gunia G.Gunia,  Г.С.Гуния 
x.egamberdievi (uzbekeTu)ი) Kh.Egamberdiev (Uzbekistan) Х.Е.Эгамбердиев (Узбекистан) 
n.dvaliSvili N.Dvalishvili Н.Л.Двалишвили 
j.vaCnaZe J.Vachnadze Дж.И.Вачнадзе 
k.laSauri (kanada) K.Lashauri (Canada) К.Лашаури (Канада) 
Sunlin lian (aSS) Shunlin Liang (USA) Шунлин Лиан (США) 
r.mahmudovi (azerbaijani) R.Mahmudov (Azerbaijan) Р.Махмудов (Азербайджан) 
m.melaZe M.Meladze  М.Г.Меладзе 
a.paranina (ruseTi) А.Paranina (Russia) А.Н.Паранина (Россия) 
m.saluqvaZe M.Salukvadze М.П.Салуквадзе 
r.samukaSvili R.Samukashvili Р.Д.Самукашвили 
a.surmava A.Surmava А.А.Сурмава 
m.fifia M.Pipia М.Г.Пипия 
sadhan kumar goS (indoeTi) Sadhan Kumar Ghosh (India) Садхан Кумар Гош (Индия) 
l.SavliaSvili L.Shavliashvili Л.У.Шавлиашвили 
l.Sengelia L.Shengelia Л.Д.Шенгелия 
g.xerxeuliZe G.Kherkheulidze Г.И.Херхеулидзе 
z.xvedeliZe Z.Khvedelidze З.В.Хведелидзе 

saredaqcio sabWoO EDITORIAL BOARD РЕДАКЦИОНННЫЙ СОВЕТ 
g.melaZe (mT. redaqtoris moadgile) G.Meladze  (DeputyEditor-in-Chief) Г.Г.Меладзе (Зам. гл. редактора) 
n.beglaraSvili N.Beglarashvili Н.Г.Бегларашвили 
g.grigolia  G.Grigolia Г.Л.Григолия 
j.vaCnaZe J.Vachnadze Дж.И.Вачнадзе 
m.saluqvaZe M.Salukvadze М.П.Салуквадзе 
z.xvedeliZe Z.Khvedelidze З.В.Хведелидзе 
 

saredaqcio kolegiis misamarTi: saqarTvelo, 0112, Tbilisi, d.aRmaSeneblis gamz. 150-g,    
                                     hidrometeorologiis instituti. е-mail: ecohydmet@yahoo.com; ecohydmet@gtu.ge 
 

Adress of Editorial Board: Institute of Hydrometeorology, 150-g, Davit Agmashenebeli Ave., 0112 Tbilisi, Georgia  
                               е-mail: ecohydmet@yahoo.com ; ecohydmet@gtu.ge   

Адрес редколегии: Грузия, 0112, Тбилиси, пр. Д.Агмашенебели 150-г, Институт гидрометеорологии. е-mail:             
                               ecohydmet@yahoo.com; ecohydmet@gtu.ge 
eleqtrouli versia 
Electronic version 
Электронная версия 

  
 

http://ecohydmet.ge/publication-geo. 
http://dspace.nplg.gov.ge/handle/1234/82330 



2 
 

 
ISSN 1512 – 0902 

 
saqarTvelos teqnikuri universitetis 

hidrometeorologiis institutis  
samecniero referirebadi SromaTa krebuli 

tomi # 127 
 
 

 hidrometeorologiisa da ekologiis aqtualuri 
problemebi 

 
  
 

SCIENTIFIC REVIEWED PROCEEDINGS 
 OF THE INSTITUTE OF HYDROMETEOROLOGY  

OF THE GEORGIAN TECHNICAL UNIVERSITY 
VOL.№127 

 
 

PRESSING PROBLEMS IN HYDROMETEOROLOGY AND ECOLOGY 
 
 
 

НАУЧНЫЙ РЕФЕРИРУЕМЫЙ СбОРНИК ТРУДОВ  
ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  

ГРУЗИНСКОГО ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА 
ТОМ №127 

 
АКТУАЛЬНЫЕ ПРОБЛЕМЫ  ГИДРОМЕТЕОРОЛОГИИ  И ЭКОЛОГИИ 

  
 
 

     
 
 

ISSN 1512-0902 

© 

saqarTvelos teqnikuri universitetis  
hidrometeorologiis instituti 

INSTITUTE OF HYDROMETEOROLOGY  
OF THE GEORGIAN TECHNICAL UNIVERSITY 

ИНСТИТУТ ГИДРОМЕТЕОРОЛОГИИ ГРУЗИНСКОГО  
ТЕХНИЧЕСКОГО УНИВЕРСИТЕТА 

2019 

 
 

Tbilisi _ TBILISI _ ТБИЛИСИ 
 

2 0 1 9 
 
 



3 
 

s a r C e v i   C O N T E N T S   С О Д Е Р Ж А Н И Е 

1 

saluqvaZe m., kobaxiZe n. 
saqarTvelos samTo-saTxilamuro kurortebi da zvavsaSiS zonaSi 
gadaadgilebis wesebi 

7 M.Salukvadze, N. Kobaxidze  
Mountain and ski resorts in Georgia and the rules of movement in the avalanche hazard areas 
М. Салуквадзе, Н. Кобахидзе  
Горно-лыжные курорты Грузии и правила передвижения в лавиноопасной зоне.  

2 

basilaSvili c. 
saqarTvelos mTis mdinareTa wylis maqsimaluri xarjebis Sefaseba 
wyalsameurneo gaangariSebebisaTvis 

11 Basilashvili Ts. 
Evaluation of maximum water expenditures rivers of Georgia for water management calculations 
Басилашвили Ц.З. 
Оценка максимальных расходов воды рек Грузии для водохозяйственных расчётов 

3 

gorgijaniZe s. 
hesebisa da wyalsacavebis  gavlena stiqiuri wyalmovardnebis    dros 

17 S. Gorgijanidze  
Impact of hydropower plant and reservoirs to natural floods 
С. Н. Горгиджанидзе. 
 Влияние гидроэлектростанций и водохранилищ на стихийные паводки 

4 

Sengelia l., korZaxia g., Tvauri g., ZaZamia m. 
klimatis mimdinare cvlilebis zegavleniT saqarTvelos zogierTi didi 
myinvaris ukandaxeva da maTi sruli dnobis savaraudo TariRebis 
gansazRvra 

20 
Shengelia L., Kordzakhia G., Tvauri G., Dzadzamia M  
Determination of the Impact of Current Climate Change on Some Large Glacier of Georgia and 
Investigation of their Complete Melting Dates 
Шенгелия Л.Д., Кордзахия Г.И., Тваури Г.А., Дзадзамия М. Ш  
Отступление некоторых больших ледников Грузии под воздействием текущего изменения 
климат и оипределение предпологаемой даты полного таяния больших ледников Грузии 
под воздействием текущего изменения климата 

5 

g.grigolia, m.alaverdaSvili, g.bregvaZe 
md.enguris-sxaiSi calkeuli Tveebis wliuri maqsimaluri wylis xarjebis 
da doneebis cvlilebis Sefaseba,. 

25 Grigolia G., M.Alaverdashvili, G.Bregvadse  
Assessment of the variability of individual month levels on the Enguri River station Khaishi 
Григолия Г., Алавердашвили  М , Брегвадзе  
Оценка изменчивости уровней отдельных месяце на реке Ингури станция Хаиши 

6 

saluqvaZe m., gorgijaniZe s., kobaxiZe n.  
baTumi-axalcixis saavtomobilo gzis, xulo-mlaSes monakveTis, 
zvavsaSiSroeba 

30 M.Salukvadze, S.Gorgijanidze, N.Kobakhidze   
Avalanche danger zone of Khulo-Mlashe Batumi-Akhaltsikhe highway 
М.Салуквадзе, С.Горгиджанидзе, Н.Кобахидзе. 
 Лавиноопасность участка Хуло-Млаше Батуми-Ахалцихской автодороги 

7 

beritaSvili b., kapanaZe n. 
naleqTa xelovnuri gazrdis  samuSaoTa aRdgenis perspeqtivebi klimatur 
monacemTa  gaTvaliswinebiT 

36 Beritashvili B., Kapanadze N. 
Prospects of restoring  precipitation artificial enhancement works with regard to climatic data.  
Бериташвили Б.Ш., Капанадзе Н.И  
Перспективы восстановления работ по искусственному увеличению осадков по 
климатическим данным. 

 



4 
 

8  

beritaSvili b.,, kapanaZe n., cincaZe T. 
naleqTa xelovnuri gazrdis samuSaoTa CarTva aRmosavleT saqarTveloSi 
wylis integrirebuli marTvis samomavlo sistemaSi 

41 
Beritashvili B., Kapanadze N., TsintsadzeT. 
Transactions On the prospect of including precipitation artificial increasing  works in the integrated 
water resources management system in eastern Georgia 
Бериташвили Б.Ш., Капанадзе Н.И., Цицадзе Т.Н. 
О перспективе включеня работ по искусственному увеличению осадков в интегированную 
систему управления водных ресурсов в восточной Грузии 

9 

beritaSvili b., gelaZe i., SveliZe o. 
klimatis mosalodneli cvlilebis gavlena saqarTveloSi niadagis 
zedapiridan aorTqlebadobis da jamuri aorTqlebis sidideebze 

44 
Beritashvili B. Geladze I. Shvelidze O. 
Expected climate change impact of the soil and the total evaporation values of the whole process in 
Georgia. 
Бериташвили Б.Ш., Геладзе И.М., Швелидзе О.Г  
Оценка влияния ожидаемого изменения климата на испаряемость и суммарное  испарение с 
поверхности суши Грузии 

10 

melaZe g., melaZe m. 
globaluri daTboba: samegrelo - zemo svaneTis agroklimaturi 
maxasiaTeblebis cvlilebis tendenciebi 

46 
Meladze G., Meladze M. 
Global warming: tendency of change the agroclimatic features of Samegrelo-Zemo Svaneti 
Меладзе Г.Г., Меладзе М.Г. 
Глобальное потепление: тенденции изменений агроклиматических характеристик 
Самегрело - Земо Сванетии 

11 

fifia m., beglariSvili n., WinWileiSvili i. 
qarbuqian dReTa ricxvis mravalwliuri svla klimatis cvlilebis 
pirobebSi 

53 
Pipia M., Beglarashvili N., Chincharashvili I.  
Multiyear move of the number of blizzard days  in the conditions of climate change in the 
mountainous regions of Georgia  
Пипиа М., Бегларашвили Н., Чинчарашвили И. 
Многолетнее изменение числа дней с метелью в условиях изменения климата в горных 
районах Грузии  

12 

tatiSvili m.,. xvedeliZe z, samxaraZe i., falavandiSvili a. 
2016-18 wlebis geosivrcis analizi 

60 M. Tatishvili,  Z. Khvedelidze, I. Samkharadze, A. Palavandishvili  
Analysis of 2016-18 Geo-space 
М. Татишвили, З. Хведелидзе, И. Самхарадзе, А.M. Палавандишвили  
Анализ Геопространства 2016-18 

13 

mkurnaliZe i. 
elWeqebis Seswavlis Tanamedrove meTodebi 

67 I.Mkurnalidze  
Brief history of thunderstorm research and current status  
И. П. Мкурналидзе  
Краткая история исследования гроз и современное состояние  

14 

gunia g. 
atmosferuli mtvris nawilakebis mediko-biologiuri da fiziko-qimiuri 
TaviseburebaTa monitoringis aspeqtebi. 

72 Gunia G. 
Aspects of monitoring biomedical and physico-chemical characteristics of atmospheric dust particles 
Гуния Г.С  
Аспекты мониторинга медико-биологических и физико-химических особенностей частиц 
атмосферной пыли 



5 
 

15 

gigauri n., gverwiTeli l. a. surmava 
q. zestafonis feroSenadnobis qarxnidan gafrqveuli aerozolebis 
gavrcelebis modelireba da misi ekologiuri Sefaseba 

76 
N. Gigauri, L. Gverdtsiteli, A. Surmava  Modeling of aerosols emitted from Zestaphoni ferro alloy 
plant and its ecological assessment 
Л.В. Гвердцители, Н.Г. Гигаури, А.А. Сурмава 
Моделирование и экологическая оценка выделяемых аэрозолей из завода феросплавов г. 
Зестафони 

16 

al.surmava, l.inwkirveli, n.gigauri, v.kuxalaSvili,s.mdivani  
q. Tbilisis mtvris atmosferoSi regionaluri gavrcelebis   ricxviTi 
eqsperimenti 

80 Al.Surmava, L.Intskirveli, N.Gigauri,V.Kukhalashvili, S.Mdivani 
Numerical Experimentation of Regional Distribution in the Atmosphere of Tbilisi Dust 
А. Сурмава, Л. Инцкирвели, Н. Гигаури, В. Кухалашвили, С.Мдивани 
Численный эксперимент по региональному распределению Тбилисской пыли в атмосфере. 

17 

dvaliSvili n, SavguliZe g., griri n., erisTavi 
q. Tbilisis myari sayofacxovrebo narCenebis poligonis energoefeqturobis 
socialuri da ekologiur-ekonomikuri Sefaseba 

85 
Dvalishvili N, Shavgulidze G., Greer N., Eristavi D 
Social and Environmental-Economic Assessment of the Energy Efficient of the Municipal Solid 
Waste Landfill of Tbilisi  
Двалишвили Н., Шавгулидзе Г., Грир Н., Эристави Д.  
Социальная и эколого-экономическая оценка энергоэффективности свалки твердых бытовых 
отходов Тбилиси 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

winamdebare krebulSi Sesulia hidrometeorologiis institutis 65-e maisis 
samecniero sesiaze mosmenili moxsenebebi, miZRvnili hidrometeorologiisa da 
ekologiis aqtualuri problemebisadmi. Sesabamisi statiebi mocemulia Semdeg 
samecniero mimarTulebaTa mixedviT: meteorologia, klimatologia, agrometeo-
rologia, hidrologia, klimatis cvlileba, bunebrivi garemos dabinZureba. 
krebuli gankuTvnilia geofizikur, geografiul da ekologiur mecnierebaTa sxva-
dasxva dargSi momuSave mecnierebisa da specialistebisaTvis, magistrantebisa da 
doqtorantebisaTvis. 

 

In this issue texts of papers presented at the 65-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.  

The volume is intended for experts working in different branches of geophisical, geographical 
end ecological sciences, magistrates and doctorates. 

 

В настоящий сборник включены тексты докладов, заслушанных на 65-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.  

Сборник предназначен для ученых и специалистов, работающих в различных областях гео-
физических, географических и экологических наук, магистрантов и докторантов. 
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saqarTvelos samTo-saTxilamuro kurortebi da zvavsaSiS  
zonaSi gadaadgilebis wesebi  

m.saluqvaZe, n. kobaxiZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo, salukvadze.manana@yahoo.com 
 

samTo kurortebi da saTxilamuro sporti mniSvnelovania, rogorc cxovrebis 
jansaRi wesis damkvidrebisaTvis, aseve zamTris turizmis ganviTarebisTvis. gasaTva-
liswinebelia, rom 2023 wels saqarTvelo, kerZod bakuriani daGgudauri msoflio 
saTxilamuro da snoubordis Tavisufali stiliT srialis maspinZeli qveyana iqneba. 
bolo wlebSi, gaizarda samTo-saTxilamuro kurortebis ricxvi. bakurians da guda-
urs aWaraSi _ `goderZi~ da `gomarduli~, svaneTSi _ `TeTnuldi~ da `hawvali~, gu-
riaSi _ `baxmaro~, xolo Tbilisidan 18 km-is daSorebiT `beTania~ daemata. zamTris 
kurortebis umetesoba zvavsaSiS zonaSi mdebareobs, amitom aucilebelia mTaSi ga-
daadgilebis wesebis dacva da samaSvelo samuSaoebis drouli Catareba. 

bakuriani 1932 wlidan erT-erTi pirveli samTo-klimaturi kurorti da aseve saer-
TaSoriso mniSvnelobis samTo-saTxilamuro centria. igi TrialeTis qedis Crdilo 
kalTebze, md. gujareTiswylis Senakadis, md. bakurianiswylis napiras, zRvis doni-
dan 1700 m-is simaRleze mdebareobs. kurortis mniSvnelovani nawili wiwvovani tyiT 
aris dafaruli. bakurianSi Tormeti keTilmowyobili saTxilamuro trasaa, gayvani-
lia sabagiro gzebi, agebulia saTxilamuro tramplinebi.  

gudauris Tanamedrove samTo-saTxilamuro kurorti zRvis donidan 2196 m-is  si-
maRleze, kavkasionis mTavar qedze, jvris uReltexilis maxloblad mdebareobs. ku-
rorti 1988 wlidan funqcionirebs da gaaCnia oTxive sportuli sasrialo biliki. 
alpur zonaSi mdebare da tyis masivebisgan Tavisufali kurorti xelsayrelia saT-
xilamurod. 

aWaraSi ori axali samTo-saTxilamuro kurortia `gomarduli~ da `goderZi~. `go-
marduli~ baTumidan 90 km-is daSorebiT, Wvaniswylis wyalgamyofis CrdiloeT kal-
Taze mdebareobs. kurorti lamazi bunebiT gamoirCeva, saidanac kargad Cans karCxa-
lisa da mesxeTis qedebi, mowmendil amindSi ki baTumi da Savi zRva. `gomardulis~ 
saTxilamuro trasis sigrZe 300 m-ia, xolo sabagiro gzis sigrZe _ 250 m.  

baTumidan 109 km-Si, 2025 m-is simaRleze, 2012 wels daiwyo  mSenebloba da 2015 
wels gaixsna samTo-saTxilamuro kurorti `goderZi~, romelic lamazi peizaJebiT, 
bunebiT, sufTa haeriT da kargad aRWurvili samTo trasebiT gamoirCeva. sabagiro 
gzis yvelaze maRali adgili 2350 m-is simaRlezea, xolo saTxilamuro trasis sigr-
Ze 8 km-ia. 

mTis kurortebis kompaniis informaciiT mestiis raionis maRalmTian soflebSi: 
uSxvanarSi, mazerSi, ecersa da uSgulSi, aseve qvemo svaneTis daba lentexSi mimdi-
nareobs sabagiro gzebis mSenebloba, rac xels Seuwyobs saTxilamuro sportis gan-
viTarebas. 

mestiidan 8 km-is manZilze 2400 m-is sigrZis saTxilamuro trasa 2014 wlidan `haw-
valze~ funqcionirebs, sadac asvla sabagiro gziT 6 wuTSia SesaZlebeli. 

`TeTnuldi~ svaneTSi, 4852 m-is simaRlis mwv. TeTnuldis mimdebared mdebareobs. 
igi samxreT kavkasiaSi 1,7 km vardniT da 9,5 km-is sigrZiT yvelaze grZeltrasiani  
unikaluri zamTris kurortia. kurortis mSenebloba 2014 wels, safrangeTis mTavro-
bis mxardaWeriT daiwyo da 2016 wlis 26 Tebervals oficialurad gaxsna. Txilamu-
rebiT sasrialo periodi 6-7 Tve grZeldeba, kurortze 5 sabagiro sadguri da 18 
sasrialo trasaa. garda amisa, zafxulis TveebSi, SesaZlebelia alpinizmis, cxenos-
nobis, paraplanerizmis da samTo turizmis ganviTareba. 

guriaSi maRalmTiani kurorti baxmaro, naZvisa da soWis maradmwvane tyiT dafa-
ruli mTebiT garSemortymul qvabulSi mdebareobs. baxmaroSi mTis mSrali da 
zRvis notio haeris urTierTSerwyma, 2200 m-ze mdebare kurortis havis unikalurob-
as ganapirobebs. rekomendebulia imunitetdaqveiTebuli, aseve sasunTqi gzebiT da an-
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emiiT daavadebuli adamianebisaTvis. sezoni kurortze 19-20 agvistomde grZeldeba. 
2016 wlidan, saqarTvelos am erT-erT yvelaze uxvTovliani kurortiT, Sveicariis 
mTavrobac dainteresda da 60-mde moTxilamurem gaatara zamTari kurortze. daisaxa 
kurortis da infrastruqturis ganviTarebis gzebi. 

2017 wlidan, Tbilisidan 18 km-is daSorebiT beTaniaSi, 600 metriani samTo-saTxi-
lamuro da 200 metriani sabavSvo trasa moewyo. 

aRniSnuli kurortebidan, yvela samTo-saTxilamuro kurorti, beTaniis garda, 
zvavsaSiS zonaSi mdebareobs, amitom aucilebelia zvavsaSiSroebis gaTvaliswineba 
da zvavsaSiSi RonisZiebebis drouli gatareba.  

saqarTvelos mTian raionebSi infrastruqturuli proeqtebis ganxorcielebis 
dros, aseve zvavsawinaaRmdego RonisZiebebis gatarebisas aucilebelia yoveli zvav-
Semkrebis morfometriuli (dasawyisisa da dasasrulis simaRle, sigrZe, zvavis keris 
farTobi, zedapiris daxriloba) da zvavis dinamikuri maxasiaTeblebis (zvavis maqsi-
maluri siCqare, dartymis Zala konusis moculoba da moZravi zvavis maqsimaluri 
siCqare) gamoTvla [2]. 

mTian raionebSi zvavsaSiSroebis prognozis gacemisTanave unda amoqmeddes Tav-
dacvis meqanizmebi. unda daiwyos zvavsaSiS zonaSi obieqtebis daxurva, gzebze ga-
mafrTxilebeli niSnebis dayeneba, zvavis mier gamotanili Tovlis gamwmendi teqni-
kis mobilizeba. energetikosebma Tadarigi unda daiWiron da, SesaZlebeli dazianeb-
ebis aRmosafxvrelad, brigadebis mzadyofna unda uzrunvelyon. xSiria SemTxvevebi, 
rodesac turistebi ar iTvaliswineben gafrTxilebas, romlis ugulvelyofa rig 
qveynebSi, magaliTad, aSS-Si 300 dolariani jarimiT an 18 dRiani patimrobiT isjeba. 
aseve sanqciebia dawesebuli amkrZalavi niSnebis dazianebazec. 

 mTian regionebSi gadaadgilebisas, rogorc adgilobriv mosaxleobas, ise turis-
tul jgufebs unda hqondeT informacia, mosalodneli zvavsaSiSroebis Sesaxeb. isi-
ni unda icavdnen mTaSi gadaadgilebis wesebs da unda icodnen zvavis Camosvlis Sem-
TxvevaSi, rogor daicvan Tavi. zamTris periodSi, mTaSi gadaadgilebis wesebis dac-
va erT-erTi zvavsawinaaRmdego RonisZiebaa. nebismier mTian qveyanaSi, sadac samTo-
saTxilamuro kurortia, aucileblia specialurad momzadebuli instruqtorebiT da 
alpinistebiT dakompleqtebuli maSvelTa jgufebis arseboba, sadac CarTuli iqneba 
adgilobrivi mosaxleobac. samaSvelo samuSao siswrafes moiTxovs, radgan zvavSi 
moyolil adamians 100%-dan gadarCenis 50%-iani Sansi aqvs da es Sansi sami saaTis 
Semdeg 10%-s utoldeba. amdenad, drois faqtori gadamwyvetia. sxvadasxva samaSvelo 
aRWurvilobasTan erTad, aucilebelia specialurad gawrTvnili ZaRlebis gamoyene-
bac, rasac msoflios mraval samTo kurortze iyeneben, xolo saqarTveloSi oTxfe-
xa megobrebis gamoyeneba faqtobrivad ar xdeba.  

aRsaniSnavis, rom pirvelad samaSvelo samsaxuri me-10 saukuneSi _ SveicariaSi 
san-bernaris maxloblad Seiqmna. CrdiloeTi evropidan italiaSi gadasasvlelTan. 
adgilobrivi berebi daxmarebas uwevdnen zvavSi moyolil da qarbuqSi dakargul 
mgzavrebs, risTvisac specialuri jiSis ZaRlebs, dogisa da samxreTis mecxvaris ji-
Sis ZaRlis Sejvarebis Sedegs e.w. sanbernarebs iyenebdnen. jer kidev 15 saukunis 
win, pamirisa da altais mTebSi, sindixis gadasavlelze gamosaxuli iyo legendaru-
li ZaRlis _ aia, romelsac zvavidan amoyavda TovlSi Camarxuli adamiani. sanberna-
ris jiSis ZaRlebis garda, specialuri wrTvnis Semdeg labradori, koli, germanu-
li nagazi, 2-3 m-is siRrmeze pouloben zvavSi Camarxulebs. literaturaSi aRweri-
lia SemTxveva, rodesac samaSvelo ZaRlma 5-6 m-is siRrmeSi, ufro swrafad ipova 
daSavebuli, vidre teqnikurma saSualebebma. madlierebis niSnad, safrangeTSi, pari-
zis zoologiur muzeumSi im sanbernaris Zeglia, romelmac  araerTi sicocxle ix-
sna zvavisgan [1, 3-5].   

saqarTvelos im raionebSi, sadac zamTris turizmia ganviTarebuli, samaSvelo 
samsaxuris gamarTuli muSaobis miuxedavad, mainc xdeba usafrTxoebis normebis ug-
ulvelyofa. samTo-saTxilamuro kurortebze  gaukvalav TovlSi gadasvlis gamo, 
wlebis ganmavlobaSi, zvavis gamowvevis araerTi SemTxveva xdeboda. ukanasknel 
wlebSi, samTo saTxilamuri kurortebze dasvenebis msurvelTa raodenobis zrdas-
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Tan erTad imata SemTxvevaTa raodenobam, romelic  fataluri SedegiT damTavrda 
(cxr.1).  

 
cxrili 1. 2014-2018 ww. zvavsaSiSroebis ugulvelyofiT gamowveuli 

 tragikuli Sedegi 

# 

T
ar

i-
R
i adgilmdebareoba zvavis moqmedebis Sedegi 

s v a n e T i 

1 
7.03.  
2014 

zagaros mTa 
uSguli-lentexis 
gadasasvleli 

xuTi frangi da germaneli eqstremalis gaukvalav TovlSi 
gadasvlam zvavi gamoiwvia. oTxi daiRupa, erTi gadarCa. 

2 
21.12. 
2016 

Bbarja-xaiSis gza 
nazvavi adgilis dasazverad wasuli mZRoli  
axalCamosulma zvavma imsxverpla. 

3 
25.02. 
2017 

Kkur. TeTnuldi 
ori germaneli turistis gaukvalav TovlSi gadasvlam 
zvavi gamoiwvia, erTi daiRupa, meore gadaarCines. 

4 
4.01.  
2018 

Kkur. TeTnuldi 
gaukvalav TovlSi gadasulma oTxma ucxoelma turistma 
zvavi gamoiwvia. sami maSvelebma uvneblad amoiyvanes, erTi 
daSavda. 

B b a k u r i a n i 

5 
5.01. 
2016 

bakuriani 
gaukvalav TovlSi gadasvliT gamowveul zvavs emsxverpla 
cnobili snoubordisti. 

Mm T a – T u S e T i 

6 
9.05. 
2016 

mTa-TuSeTSi 
`codvianT xevi~ 

gaukvalav TovlSi sof. qistauris mkvidri ori adamiani 
aRmoCnda zvavSi. 27 wlis axalgazrda daiRupa, meore 
daSavda. 

7 
14.05. 
2017 

mTa-TuSeTis gza 
gzis gawmendiTi samuSaoebis Sesrulebis dros daiRupa 52 
wlis Sps-s `geralis~ TanamSromeli. 

8 
4.10. 
2017 

mTa-TuSeTi 
abano-omalos gza 

turistebis jgufi aRmoCnda Tovlis tyveobaSi, maSvelebma 
isini uvneblad gamoiyvanes.  
saqarTvelos samxedro gza 

9 
5.01. 
2018 

Ggudauri-kobis 
monakveTi 

gudauridan kobis mimarTulebiT bulgareli turistebi 
TviTneburad gadavidnen gaukvalav TovlSi da zvavis qveS 
aRmoCndnen. maSvelebma SeZles maTi gadarCena.  

10 
17.03. 
2018 

Ykobi - yazbegi 
saTxilamuro trasis miRma aRmoCnda ucxoel turistTa 
jgufi, kobis mxridan Camosulma zvavma 30 wlis ungreli 
turisti imsxverpla. 

 

aSS-Si da dasavleT evropis qveynebSi e.w. `eleqtronul ZaRlebs~ iyeneben. igi 
tranzistoris tipis mimReb-gadamcem mowyobilobas warmoadgens, romelic zvavsaSiS 
zonaSi SesvlisTanave unda CairTos. misi erT-erTi saxeoba loutroniqsis firmis 
gadamcemi _ skedia. mniSvnelovania, rom maSvelebisa da zonaSi gadaadgilebulis 
mowyobiloba erT sixSireze muSaobdes. aseve SesaZlebelia, e.w. magnitometrebiT 
sargebloba, raTa tansacmelSi damagrebuli magnituri gadamcemis saSualebiT 
gaadvildes saZiebo moqmedebebi. arsebobs e.w. `Tbili laqebis~ sapovni xelsawyoc. 
gamoiyeneba gazis analizatorebi, romliTac xdeba sunTqvis dros gamoyofili CO2 -
is dadgena. sxvadasxva mTian qveyanaSi, araerTxel Catarebuli eqsperimentiT 
dadginda, rom gawrTvnili ZaRlebi gacilebiT swrafad poulobdnen msxverpls, 
vidre teqnikuri xelsawyoebi. gasaTvaliswinebelia, rom zvavis qveS moyolil 
adamians kargad esmis zeviT ra xdeba. saubedurod misi xma maSvelebamde ver aRwevs 
da amitom aucilebelia xmis gamaZlierebliT aRWurvili zondis gamoyenebac, rac 
gaadvilebs Zebnas. 

zvavSi moyolili adamianis Zebna SesaZlebelia upiloto safreni aparatis –
dronis meSveobiTac. safrangeTSi gamoscades axali tipis aparati, romelic 
Cveulebrivi aparatisgan zemgrZnobiare radariT gamoirCeva. aseTi droni iZleva 
SesaZleblobas ganisazRvros zvavis Camosvlis Semdeg arsebuli Tovlis masis 
simaRle da daadgindes zvavSi moyolili adamianis adgilmdebareoba.Eeqsperimentis 
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dros 2500 m2 teritoriis farTobze 4 wT-Si ipoves zvavSi Camarxuli 3 adamiani. sxva 
SemTxvevaSi am Ziebas 1 saaTze met dros moandomebdnen. 

saqarTvelos samTo kurortebisTvis aucileblad gasaziarebelia is midgoma, 
rasac Sveicariis zamTris kurortebze mimarTaven, kerZod, samTo-saTxilamuro da 
turistul centrebSi, turistebis yovel axal nakads warudgenen moklemetraJian 
films, sadac naCvenebia Tu rogor unda SearCion turistuli marSrutebi, ra wesebi 
unda daicvan mTaSi gadaadgilebisas aseve, is tragikuli SemTxvevebia aRwerili, 
rac am wesebis darRvevas da zvavsaSiSroebis ugulvelyofas mohyveba. msgavsi 
sainformacio masalis miwodeba Cvens qveyanaSi Camosul turistebisTvis zamTris 
sezons  usafrTxos gaxdis. 
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saqarTvelos mdinareTa wylis maqsimaluri xarjebis Sefaseba 

wyalsameurneo gaangariSebebisaTvis 
c. basilaSvili 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
Tbilisi, saqarTvelo, jarjinio@mail.ru 

 
wyali aris garemos mTavari substancia, sadac Caisaxa sicocxle da gaCnda pirve-

li cocxali organizmebi. sadReisod ganaxlebadi mtknari wylis gareSe SeuZlebe-
lia adamianTa arseboba da qveynis ganviTareba. amitom yvela qveyanaSi wyalsargeb-
loba meurneobis yvela dargs moicavs: mosaxleobis sasmel-sameurneo saWiroeba, ko-
munalur-sayofacxovrebo, samkurnalo, sakurorto da gamajansaRebeli; soflis me-
urneobis warmoeba; samrewvelo warmoeba; hidroenergetika, wylis transporti da xe-
tyis warmoeba, Tevzis mrewveloba da sxva saWiroebebi. 

amrigad, wyali warmoadgens garemos, sazogadoebisa da qveynis ekonomikis sabazi-
so elements. amitom ZvelTaganve adamianebi TavianT sacxovriss mdinaris piras ageb-
dnen. maTi Walebisa da terasebis aTviseba xdeba rogorc sasoflo-sameurneo kul-
turebis, ise sayofacxovrebo saqmianobisTvis Senobebis, gzebis, eleqtrogadamcemi 
xazebisa da sxvaTa asagebad. miuxedavad imisa, rom es teritoriebi wyaldidobis 
dros itboreboda, dResac didi Tu patara dasaxlebebi ZiriTadad mdinareTa gas-
wvriv mdebareobs. mdinarispira teritoriis aTvisebis sawyisi – saangariSo monaceme-
bi mdinareTa wylis maqsimaluri xarjebia, romlebic xSirad katastsrofulad maRa-
lia. 

saqarTveloSi arsebuli 26060 mdinaris saerTo sigrZe 60 aTasi km-ia [1]. maTze maq-
simaluri wylis xarjebis formirebis Tavisebureba ganisazRvreba calkeul mdinare-
Ta auzebSi zedapiris xasiaTisa (sidide, konfiguracia, daxriloba, eqspozicia, ze-
dapiris mdgomareoba, mdinareTa qselis simWidrove da sxva) da klimaturi pirobebis 
sxvadasxvaobiT. saqarTvelos mTiani reliefi sxvadasxva warmoSobisa da agebuleb-
isaa, amitom aq mdinareTa Camonadenze mudmiv moqmedi auzis zedapiruli faqtorebi: 
reliefi, niadag-mcenareuli safari, geologia, hidrogeologia da sxva didi mra-
valferovnebiT gamoirCeva. 

mdinaris wylis Camonadenze mTavari moqmedi faqtorebia auzis cvalebadi klima-
turi elementebi: atmosferuli naleqebi, haeris temperatura, aorTqleba, infiltra-
cia, kondensacia, transpiracia da sxva, romlebic gansazRvravs mdinareTa sazrdo-
obis wyaroebs. maT Soris gadamwyveti mniSvneloba aqvs klimatis iseT elementebs, 
rogoricaa naleqebi, Tovlis safari da haeris temperatura, rac wylis Camonadenis 
mTavari warmomSobi faqtorebia. 

haeris temperatura ganapirobebs Tovlisa da yinulis safaris dagrovebas, maT 
dnobasa da aorTqlebas. temperaturuli reJimi saqarTveloSi mkveTri vertikaluri 
zonalobiT xasiaTdeba: simaRlis matebasTan erTad mcirdeba temperatura da Sesaba-
misad izrdeba civi periodis xangrZlivoba da myari naleqebi. 

mdinareTa wylianobis ganmsazRvreli ZiriTadad atmosferuli naleqebia, romel-
Ta raodenoba, intensivoba, agreTve ganawileba drosa da sivrceSi ganapirobebs mdi-
nareTa wylis Camonadenis raodenobas. vinaidan saqarTveloSi Savi zRvidan SemoWri-
li notio haeris masebis intensiuri kondensacia xdeba qedebis qarpira dasavleT 
ferdobebze, amitom aRmosavleTiT qarzurga kalTebze, ukve SedarebiT mSrali haer-
is masebi daRmavali moZraobis gamo amcirebs naleqebis raodenobas. am mizeziT da-
savleT saqarTveloSi Tu naleqebis wliuri jami saSualod 1300-2700 mm-is fargleb-
Si meryeobs, aRmosavleT saqarTveloSi igi mxolod 400-800 mm-ia [1]. 

saqarTvelos mdinareTa maqsimaluri xarjebis formirebaSi xSirad erTdroulad 
monawileobs sezonuri Tovlis, wvimis, mudmivi Tovlisa da myinvarebis nadnobi 
wylebi sxvadasxva SefardebiT. vinaidan TiToeuli mdinaris auzSi wylis Camonade-
nis maformirebeli faqtorebis cvalebadoba sxvadasxva xasiaTs atarebs, rogorc 
droSi ise sivrceSi, amitom maqsimaluri xarjebis formireba ar aris identuri da 
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xasiaTdeba garkveuli individualurobiT. garda amisa rTuli mTiani reliefis pi-
robebSi, maqsimaluri xarjebis formirebaSi did rols TamaSobs auzis zedapiris 
vertikaluri zonaloba, romelic TiToeli mdinaris auzSi garkveuli Tavisebure-
biT gamoirCeva. amitom maqsimaluri xarjebis mniSvneloba da misi ganawileba sivr-
cesa da droSi sxvadasxva xasiaTs atarebs. 

gansakuTrebiT did sirTules qmnis mTebSi mosuli naleqebis araTanabari ganawi-
leba. maqsimaluri xarjebi formirdebian, rogorc wvimisa da Tovlis dnobis erTob-
livi moqmedebiT, aseve mxolod wvimis wylebiT dablob raionebSi. maRal mTebSi ki 
mniSvnelovania Tovlisa da myinvarebis nadnobi wylebis roli. 

saqarTvelos mdinareebze udidesi maqsimaluri xarjebi yovelwliurad aRiricxe-
ba Cveulebriv gazafxul-zafxulSi gavlil xanmokle wyalmovardnebis dros, rode-
sac Tovlis intensiur dnobas Tanxvdeba Tavsxma wvimebi. maRalmTiani myinvaruli 
sazrdoobis mdinareebze wyaldidoba gazafxul-zafxulis sezons moicavs, xolo sa-
Sualo da dabalmTian mdinareTa auzebSi mxolod gazafxulis Tveebs. garkveul an-
omaliur klimatur pirobebSi wlis sxva sezonebSic Zlieri Tavsxma wvimebis Sede-
gad formirdeba maRali wyalmovardnebi udidesi wylis xarjebiT. gansakuTrebiT 
didi simaRlisa da damangreveli energiis wyalmovardnebi mosalodnelia wlis yve-
la dros dasavleT saqarTvelos mdinareebze, sadac xSirad aRiniSneba Tavsxma wvi-
mebi. aq katastrofuli wyalmovardnebis dros wylis doneebi saSualo maqsimalur 
doneebs 2-4-jer aRemateba. aRsaniSnavia, rom bevri Seuswavleli mdinarisa da mSra-
li xevebis gamovlena swored wyaldidobebisa da wyalmovardnebis dros xdeba. 

sadReisod dedamiwaze mimdinare klimatis globaluri daTbobis Sedegad imata 
wyaldidobebma da gaizarda maTgan miyenebuli zarali da msxverpli. gansakuTrebiT 
didi saSiSroeba iqmneba iseT mTian regionebSi, rogoric saqarTveloa, sadac bolo 
aTwleulebSi ramdenjerme ganmeorda katastrofebi. 

momavalSi bunebaze anTropogenuri datvirTvis Sedegad mosalodnelia saSiSi 
movlenebis gamomwvevi faqtorebis mkveTri cvlileba, amitom saSiSroebis Semcirebis 
problema metad aqtualuria. pirvel rigSi saWiroa gavlili wyaldidoba-wyalmovar-
dnebis Seswavla. magram 70 wlian sabWoTa periodSi komunisturi propagandis mixed-
viT adamiani marTavda bunebas da imarjvebda masze. amitom stiqiisa da gansakuTre-
biT adamianTa msxverplis Sesaxeb informacia gasaidumloebuli iyo da ar qveynde-
boda. maSin gamocemul hidrologiur cnobarebSi [1  -  4] ar aris aRniSnuli gavlili 
katastrofebi, garda 1983 wels gamoqveynebul [5] naSromisa. 

gavlili wyaldidobebis Seufaseblobis SemTxvevaSi, rodesac mdinaris wyalgam-
taroba mcirdeba, Semdegi wyaldidobis dros teritoria advilad ziandeba. es rom 
ar moxdes da ar miviRoT didi zarali, saWiroa gavlili wyaldidobebis saTanado 
gamokvleva. saqarTvelos mdinareebze katastrofuli wyaldidoba-wyalmovardnebis 
gavlisa da maT mier gamowveuli zaralis Sesaxeb, Cven mier Seswavlil iqna arsebu-
li istoriuli, literaturuli, samecniero da informaciuli wyaroebis, agreTve 
stacionaluri dakvirvebebis masalebi, rac qronologiurad iqna aRwerili saTanado 
monografiaSi [6]. 

yvelaze adreuli istoriuli informacia mdinareze katastrofis Sesaxeb dafiqsi-
rebulia 735 wels md. cxeniswyalze, sadac Tavsxma wvimis wyalmovardnam imsxverpla 
mis xeobaSi dabanakebuli saqarTveloSi SemoWrili mtris murvan yrus 3500 cxenosa-
ni meomari. yvelaze didi masStaburobiT gamoirCeoda 2005 wlis wyaldidoba, rom-
lis drosac katastrofulma wyalmovardnebma moicva qveynis mravali regioni da 
iyo msxverpli, saerTo zaralma ki daaxloebiT 500 mln lari Seadgina [7]. aseTive 
didi zarali da msxverpli gamoiwvia calkeul mdinareebze lokaluri xasiaTis 
wyalmovardnebma, rogoric iyo magaliTad 1968 wels md. mtkvarze [6] da 2015 wels 
md. vereze q. TbilisSi [8]. 

cnobilia, rom mdinaris wylis maqsimaluri xarji warmoadgens wyalsameurneo ga-
angariSebaTa ZiriTad elements, romlis mixedviT unda moxdes hidroteqnikur nage-
bobaTa konstruqciebisa da sxva nagebobebis iseTi gaangariSeba, rom maTi saalbaTo 
dazianeba am maqsimaluri xarjis gavlis dros an sruliad iyos acilebuli, anda 
ar aRematebodes praqtikulad dasaSveb da mizanSewonil sazRvrebs. 
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maqsimaluri xarjis sididis marTebuli dadgena Zlier sapasuxismgeblo amocanas 
warmoadgens, radgan mTel rig SemTxvevebSi mdinaris maqsimaluri xarji mniSvnelov-
nad gansazRravs nagebobaTa ZiriTad zomas da mis Rirebulebas. maqsimaluri xarjis 
gansazRvraSi daSvebul Secdomebs SeiZleba mohyves an nagebobaTa dangreva, Tu Sec-
doma miRebuli Sedegebis Semcirebiskenaa mimarTuli, an finansebis aramizanSewoni-
li dabandeba, rodesac Secdoma mimarTulia maqsimaluri xarjis zedmetad gadidebi-
saken. 

aRsaniSnavia, rom im SemTxvevaSi, rodesac dakvirvebaTa periodi moklea da Sead-
gens 5-10-15 wels, SeiZleba gaangariSebuli maqsimaluri xarji ar daemTxves sinam-
dvileSi dakvirvebis Sedegad miRebul maqsimumebs. magram xdeba isec, rom dakvirve-
baTa ufro xangrZlivi periodisTvisac, romelic moicavs briukneris srul cikls, 
e.i. 35-40 wels, araviTari garantia araa imisa, rom romelime erT-erT Semdeg wels 
adgili ar eqneba iseT maqsimalur xarjs, romelic bevrad meti iqneba yvela manamde 
aRricxul maqsimalur xarjze. 

am mxriv dakvirvebaTa Sedegad miRebuli udidesi maqsimumebis magaliTia md. mtkva-
ri, romelzec wylianobis aRricxva mimdinareobda 1914 wlidan 1990 wlamde. am xnis 
ganmavlobaSi mdinareze gaiara 30-ze metma iseTma wyaldidobam, romlis maqsimumi aW-
arbebda q. TbilisTan misi wylis maqsimaluri xarjebis saSualo mniSvnelobas. maT 
didi zarali mohqondaT da xSirad adamianTa msxverplic. yvelaze iSviaTi wyaldi-
doba iyo 1968 wlis 18-19 aprils, rodesac md. mtkvris wylis xarjma q. TbilisTan 
Seadgina 2450 m3/wm, ramac 650 m3/wm anu 36 %-iT gadaaWarba mdinaris kalapotis maSin-
del gamtarunarianobas 1800 m3/wm -s, romelic gaTvlili iyo 1928 wlis wyaldidobis 
maqsimumze (1789 m3/wm). amitom 1968 wels gaivso ra mdinaris kalapoti, wyali gadmovi-
da napirebidan da daaziana qalaqis komunikaciebi, dabal adgilebSi datbora saxle-
bis sardafebi da pirveli sarTulebi (sur. 1). 
 

 
 

sur. 1.  1968 wlis 19 aprilis wyaldidoba q. TbilisSi [6]. 
 

es faqti mianiSnebs imaze, rom droTa ganmavlobaSi unda dazustdes adre gaanga-
riSebuli mdinareTa wylis maxasiaTeblebi, monacemTa axali informaciebis gaTva-
liswinebiT, raTa sworad warimarTos saproeqto organizaciebSi wyalsameurneo ga-
angariSebebi nagebobaTa usafrTxoebis mizniT. 

mdinareTa maqsimaluri xarjebis wyalsameurneo saangariSo parametrebis dadgena 
xdeba arsebul dakvirvebaTa masalebis saTanado maTematikuri statistikis analizis 
safuZvelze. 1 da 2 cxrilebSi mocemulia Cven mier dasavleT da aRmosavleT saqar-
Tvelos mdinareTa sameurneo hidrokveTebze 1990 wlamde arsebuli mravalwliuri 
(saSualod 40-60 weli) stacionalur dakvirvebaTa monacemebis saTanado statistiku-
ri analiziT dazustebuli parametrebi mdinareTa wylis maqsimaluri xarjebisa. aq 
Sedarebis mizniT pirvel rigSi mocemulia mdinareTa saSualo wliuri xarjebi, Sem-
deg maqsimaluri xarjebis saSualo mravalwliuri normebi, maTi variaciisa (CV) da 
asimetriis (CS) koeficientebi, agreTve dakvirvebaTa periodSi gavlili udidesi maq-
simaluri xarjebis mniSvnelobebi da pikis gavlis saSualo mravalwliuri TariRe-
bi. 

 
 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

14 

cxrili 1.  das. saqarTvelos mdinareTa wylis maq. xarjebis  
(Q m3/wm) parametrebi 

mdinare – punqti 
auzis 
farTi 
(km2) 

saS. 
simaRle 

(m) 

saS. 
wl. 
xarji 
Q0 

saS. 
maqs. 
xarji 
Qmax 

Cv Cs 

udi- 
desi 
xarji 
Qmax 

pikis 
gavlis 
saSualo 
TariRi 

Bbzifi-jirxva 1410 1690 98,2 502 0,37 4,4 1890 30 V 
kodori-laTa 1420 1920 92,5 467 0,40 4,9 1240 25 VI 
enguri-xaiSi 2780 2320 118 534 0,39 4,5 1440 20 VII 

nenskra-laxami 468 2300 30,4 141 0,25 2,0 196 30 VI 
nakra-naki 126 2620 11,9 39,1 0,36 3,5 62,1 25 VI 

xobi-legaxare 310 1640 21,6 202 0,64 4,2 536 10 V 
rioni-oni 1060 2260 44,8 178 0,34 0,6 382 20 VI 

rioni-alpana 2830 1810 103 630 0,43 4,2 1470 20 VI 
rioni-saqoCakiZe 13300 950 399 1872 0,41 1,5 5500 20 V 

yvirila-zestafoni 2490 960 60,7 522 0,34 0,5 1100 10 IV 
Zirula-weva 1190 880 26,0 300 0,30 2,7 595 10 IV 

Cxerimela-xarag. 398 1100 12,1 98,5 0,50 1,8 215 0,7 IV 
xaniswyali-baRdaTi 655 1230 15,9 106 0,48 1,2 209 20 IV 
cxeniswyali-luji 506 2240 24,4 115 1,03 5,2 188 10 VI 
cxeniswyali-xidi 1950 1800 42,1 361 0,6 2,2 721 10 VI 
texuri-naqalaqevi 558 1160 33,6 291 0,46 3,2 574 10 VI 
sufsa-xidmaRala 1100 970 50,8 484 0,39 3,2 692 30 III 
natanebi-natanebi 469 880 24,8 301 0,62 1,7 708 30 III 

Woroxi-erge 22000 2016 324 1382 0,56 4 3840 10 IV 
aWariswyali-xulo 251 1500 8,28 81.9 0,48 4,8 189 30 III 
aWariswyali-qeda 1360 1470 46,1 342 0,49 1,6 770 20 IV 

 

 
cxrili 2.  aRm. saqarTvelos mdinareTa wylis maq. xarjebis  

(Q m3/wm) parametrebi 

mdinare – punqti 
auzis 
farTi 
(km2) 

saS. 
sima-
Rle (m) 

saS. 
wliuri 
xarji 
Q0 

saS. 
maqs. 
xarji 
Qmax 

Cv Cs 

udi-
desi 
xarji 
Qmax 

pikis 
gavlis 
saS. 

TariRi 

mtkvari - xerTvisi 4980 2150 32,4 254 0,49 4,20 742 10/V 
mtkvari - likani 10500 2000 85,9 533 0,41 4,80 920 30/IV 
mtkvari - Tbilisi 21100 1710 203 1152 0,34 1,60 2450 20/IV 
focxovi - sxvilisi 1730 1870 22,1 178 0,17 4,50 581 30/IV 
abasTumani - abasTum. 99,0 1830 1,27 11,9 0,53 3,80 37,6 30/IV 
didi liaxvi - kexvi 924 2100 27,0 140 0,38 1,15 330 20/IV 
patara liaxvi - kexvi 422 1940 8,86 51,1 0,61 2,31 191 20/V 

qsani - korinTa 461 1830 9,39 64,3 0,71 1,89 262 10/V 
aragvi - Jinvali 1900 1890 45,1 243 0,52 1,29 660 30/V 

fS. aragvi - maRarosk. 736 2060 19,5 118 0,49 1,80 338 10/VI 
T. aragvi - fasanauri 335 2140 12,1 66,2 0,50 1,93 173 30/V 
S. aragvi - SesarTavi 235 2030 7,76 61,1 0,52 2,43 156 30/V 

iori - lelovani 494 1640 11,3 148 0,61 2,10 380 30/V 
alazani - birkiani 282 2200 13,9 80,9 0,72 3,69 365 10/VI 
alazani - Saqriani 2190 1260 43,4 318 0,52 2,55 1160 10/VI 
faravani - xerTvisi 2350 2120 18,8 164 0,30 0,90 437 10/V 
borjomula - borj. 165 1810 2,56 27,0 0,58 5,20 59,0 20/IV 
algeTi - farcxisi 359 1320 8,76 66,5 0,74 1,80 246 10/V 
qcia-xrami - edikil. 544 2040 8,36 69,5 0,52 2,40 105 10/V 

xrami - imiri 3840 1510 20,9 284 0,68 2,20 572 10/V 
maSavera - d. dmanisi 570 1660 5,14 62,8 0,76 5,20 142 20/V 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

15 

cxr. 1 da 2-is monacemebidan irkveva, rom maqsimaluri xarjebis mravalwliuri 
ryevadobis maCvenebeli – variaciis koeficienti (Cv), romelic axasiaTebs mdinaris 
xarjis ryevis intensivobas misi saSualo mniSvnelobis irgvliv, SedarebiT maRalia 
(Cv=0,50-0,70) aRmosavleT saqarTvelos mdinareebze, vidre dasavleT saqarTveloSi, 
sadac Cv=0,30–0,60.  

am mxriv aRmosavleT saqarTveloSi gamoirCeva md. maSavera da md. algeTi, sadac 
Cv=0,76–0,74. yvelaze dabali ryevadobiT aq gamoirCeva maqsimaluri xarjebi md. 
faravanze da md. mtkvarze, sadac Cv=0,30–0,34, rac gamowveulia aq damaregulirebeli 
obieqtebis arsebobiT. kerZod md. faravnis auzSi tbebia, xolo md. mtkvris auzSi 
wyalsacavebi. 

rac Seexeba maqimaluri xarjebis pikis gavlis TariRebs, aRsaniSnavia, rom 
aRmosavleT saqarTveloSi isini ufro adre: april-maisSi aRiricxebian, vidre 
dasavleT saqarTveloSi, sadac isini mais-ivnisSi gaivlian, xolo md. engurze ki 
maTi gavla ivlisis meore naxevarSi xdeba, rodesac iq aqtiurad dneba myinvarebi da 
mudmivi Tovlis safari. 

amrigad mdinareTa maqsimaluri xarjebis dazustebuli maxasiaTeblebi metad 
mniSvnelovania praqtikuli daniSnulebis TvalsazrisiT samecniero, sameurneo da 
saproeqto organizaciebSi wyalsameurneo gaangariSebebis sawarmoeblad nagebobaTa 
da sxva raime RonisZiebis teqnikur-ekonomikuri maCveneblebis dasabuTebisaTvis, rac 
aucilebelia sameurneo saqmianobis swori warmarTvisa da usafrTxoebisaTvis. 
Catarebuli kvleva mniSvnelovania imiTac, rom XX saukunis 90-iani wlebidan aRar 
xdeba mdinareTa wylis xarjebis gazomvebi da mxolod erTeul mdinareze 
mimdinareobs wylis doneebis gazomva. 
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uak 627.14.215.1.632.123 
saqarTvelos mdinareTa wylis maqsimaluri xarjebis Sefaseba wyalsameurneo gaan-
gariSebebisaTvis /basilaSvili c./ stu-is hmi-is samecn. ref. Sr. kreb. - 2019 - t.127 - 
gv.11-16. –qarT.; rez.: qarT., ingl., rus. aRwerilia mTis mdinareTa wylis maqsimaluri 
xarjebis formirebis pirobebi. am mxriv aRniSnulia maTi individualuroba da 
sxvadasxvaoba dasavleT da aRmosavleT saqarTvelos mdinareebze. 
saqarTvelos mdinareTa sameurneo daniSnulebis hidrokveTebze arsebuli wylis 
xarjebze stacionarul dakvirvebaTa mravalwliur (40-60) monacemTa statistikuri 
damuSavebis Sedegad dazustebulia wylis saSualo wliuri da maqsimaluri xarje-
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bis mniSvnelobebi da maTi mravalwliuri cvalebadobis maxasiaTeblebi, mocemulia 
agreTve udidesi maqsimaluri xarjebi da maTi gavlis saSualo TariRebi. 
miRebul monacemebs aqvT praqtikuli daniSnuleba samecniero, sameurneo da saproeq-
to organizaciebSi wyalsameurneo gaangariSebebis sawarmoeblad nagebobaTa da sxva 
raime prevenciul RonisZiebaTa teqnikur-ekonomikuri maCveneblebis dasabuTebis miz-
niT. 
 
UDC 627.14.215.1.632.123 
Evaluation of maximum water discharges rivers of Georgia for water management calculations. 
/Basilashvili Ts./Scientific Reviewed Proceedings  of the IHM, GTU. – 2019 - vol.127 - pp.11-16. Georg.; 
Abst.: Georg., Eng., Russ. A description of the conditions for the formation of maximum water flow of 
mountain rivers is given. In this regard, individuality and diversity of the rivers of western and eastern Georgia 
are noted. 
On the basis of statistical processing of 40-60-year stationary observations carried out on hydrostorms of the 
rivers of economic importance, the norms of average annual and maximum water discharge and characteristics 
of their fluctuations are clarified. The values of the highest expenditure peaks and the average data of their 
passage are also given. 
The data obtained are of practical use for water management calculations in scientific, business and design 
organizations with the view of confirming various constructions and conducting preventive measures. 
 
УДК 627.14.215.1.632.123 
Оценка максимальных расходов воды рек Грузии для водохозяйственных расчётов. /Басилашвили 
Ц.З./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.11-16. Груз.; Рез.: Груз., Англ., Рус.Приводится 
описание условий формирования максимальных расходов воды горных рек. В этом отношении 
отмечается их индивидуальность и разнообразность на реках западной и восточной Грузии. 
На основе статистической обработки многолетних за 40-60 лет стационарных наблюдённых данных по 
гидростворам рек, имеющих хозяйственное значение, уточнены нормы средне годовых и максимальных 
расходов воды и характеристики их колебаний. Даны также значения пиков наибольших расходов и 
средние даты их прохождения. 
Полученные данные имеют практическое назначение для водохозяйственных расчётов в научных, 
хозяйственных и проектных организациях в целях подтверждения разных строений и ведения 
превенциальных мероприятий. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

17 

uak 551.485.215 
hesebisa da wyalsacavebis gavlena stiqiuri wyalmovardnebis dros 

s. gorgijaniZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

 
rogorc viciT wyalsacavi xelovnuri wyalsatevia, romelic iqmneba mdinaris 

xeobaSi kaSxlis agebis Sdegad. igi ivseba, rogorc atosferuli naleqebiT da 
miwisqveSa wylebiT, aseve mdinaris arxebis saSualebiT. wyalsacavSi dagrovebuli 
wyali inaxeba da gamoiyeneba meurneobaSi garkveuli daniSnulebisaTvis, masSi wylis 
siRrme moculoba da zedapiris farTobi sezonurad icvleba, rac damokidebulia 
mraval hidrometeoroligiur faqtorze, xolo masSi wylis qimiuri Semadgenloba 
damokidebulia masSi Semavali wylebis qimiur Semadgenlobaze. gansxvavebulia 
wylis Tvisebebi imis mixedviT Tu sad aris wyalsacavi warmoSobili: mdinareze Tu 
dagubebulia garkveuli tbebis Segubebis xarjze. aq aRsaniSnavia aseve is rom 
mdinaris xeobis landSafts mniSvnelovnad cvlis wyalsacavi. Camonadenis gamo aseve 
icvleba mdinaris bunebrivi hidrologiuri reJimi, rogorc Setborvis zonaSi, ise 
kaSxlis qvemoT aseul kilometr manZilze. aseve mcirdeba bunebrivi wyaldidobis 
procesebi [1,3] rac dadebiTad aisaxeba adgilobriv landSaftSi. xSir SemTxvevaSi 
bunebrivi katastrofis warmoSobisas wyalsacavi xels uwyobs stiqiam ar moicvas 
didi masStabebi. aq ar igulisxmeba Tavad wyalsacavis an kaSxlis garRveva. piriqiT 
aq mniSvnelovania wyalsacavis roli katastrofis SerbilebaSi.  

amis magaliTebi Cvens qveyanaSi xSiria, mTian regionebSi. swored md.Tergze 
momxdari wyalmovardnebis sixSirea, rodesac hesisi mSeneblobam SeaCera safrTxe 
da is mosalodneli katastrofa aacila regions. 2014 wels momxadari wyalmovardna 
md.devdorakis xeobaSi, romelic gamowveuli iyo myinavaruli, glacialuri 
RvarcofiT, gadaketa md.Tergi da Semdgom gamoiwvia am teritoriis datborva. am 
periodSi hidroeleqtro sadguris mSenebloba mimdinareobda. swored hesze 
arsebulma gvirabma SeaCera wyalmovadnis is maqsimaluri tragedia, rac am bunebriv 
katastrofas moyveboda. Tumca zarali srulad aRmofxvrili ar iyo. [2] 

 

 
nax. 1. md. devdoriakis xeoba, hesis fragmetuli monakveTi marcxena mxares 

 
aseve zemo svaneTSi 2017 wlis 5 ivliss momxdari wyalmovardna. aq md. nenskraze, 

kerZod ki md. okrilas SesarTavTan moxda myinvaruli da zvavis konusebis mier 
mdinaris gadaketva, Caxergva, ris garRvevasac moyva wyalmovardna.  
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nax. 2 topografiuli ruka, sadac mocemulia Segubebis adgili, xolo isrebiT 
gavrcelebis ariali 

 

stiqiam daangria gzebi, xidebi, saxlebi, usaxlkarod datova ramodenime ojaxi. 
aseTi procesi gamoiwvia intensiurma wvimam, romelic 4 ivliss daiwyo, Sedegad 
moxda erTgvari darCenili masalis (myinvaruli natexebis da zvavis), dnoba da 
moZraoba. im periodSi mosaxleoba gamoTqvamda protests hesis mSeneblobis gamo, 
rac TavisTavad araa marTebuli, radgan swored md. nenskraze arsebuli hesi 
daicavs adgilobriv dasaxlebebs stiqiis ganmeoradobis SemTxvevaSi. wyalsacavi 
Sekrebs movardnil wyals, rac mTavaria daaregulirebs mosuli wylis nakads. 
wyalsacavis da hesis funqcia rogorc viciT mxolod energiis gamomuSaveba araa, 
amitom misi roli didia wyalmovardnebis dros.  

msgavsi SemTxveva moxda mestiaSi, md. mestiaWalaze 2019 wlis 26 ivliss, roca 
uxvma naleqebma da myinvarebis intensiurma dnobam, md. mestiaWalis xeobaSi, kerZod 
muryvamisa da lexziris myinvarebze gamoiwvia myinvar WalaaTis enis masis CamoSla, 
ramac gadaketa xeoba da warmoqmna droebiT dagubebuli tba, romlis garRvevis 
Sedegadac md. mestiaWalis xeobaSi ganviTarda uecari wyalmovardna (movardnili 
talRis done md. mestiaWalis hidrologiur sadgurze 70-dan 100 sm-mde iyo). wylis 
donis mateba gadaizarda nazRvlev wyalmovardnaSi. aRniSnuli movlena ganmeorda 3-
jer, pirveli talRis warmoqmnis  dro 07:00 sT, meore – 14:00 sT da mesame talRa 
19:00 sT-ze ganviTarda, romelmac daaziana infrastruqturuli obieqtebi, gza da 
xidi. [4] am SemTxvevaSic mdinareze mimdinareobda hesisi mSenebloba, ramac Searbila 
wyalmovardnis siZliere. igi erTgvari barieri iyo am procesSi.  

 

 
nax. 3. md. mestiaWalaze momxdari wyalmovardna, fotoze mocemulia hesis 

mSeneblobis teritoria 
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„nenskra hidro“ md. nenskraze, 135 metris simaRlis qvanayari kaSxlis, xolo 
mezobel md. nakraze, 13 metri simaRlis dabal zRurbliani kaSxlis mSenebloba 
igegmeba. 13 kilometriani saderivacio gvirabiT nakra gadmogdebuli iqneba nenskras 
kalapotSi, hesis wyalsacavi ki 182 milioni kuburi metri wylis datevas SeZlebs, 
rac saSualebas miscems wyalmovardnis dros Seakavos mosuli wyali da Semdeg 
gaataros.  aq TavisTavad aucilebelia iqnas yvela is zomebi miRebuli, romelic 
xelsSeuwyobs swrafad moxdes reagireba mosalodnel datborvaze. mosaxleobis 
gafrTxileba, garkveul SemTxvevaSi evakuacia da ganwmediTi samuSaoebi.  

aq mniSvnelovania wyalsacavis roli, rogorc wylis maregulirebeli da 
damcveli stiqiuri movlenebisgan, xolo wyalacavis usafrTxoeba es ukve Tavad 
proeqtis mixedviT aris gansazRvruli, romelic aseve sxva samuSao moqmedebebSi 
aris asaxuli.  
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wyalsacavebis gavlena aseT stiqiuri procesebis dros. mocemulia maTi mniSvneloba 
da wyalmovardnisgan dacva. aseve is regulaciebi, romelic garemos daicavs 
saqarTvelos mTian regionebSi wyalmovardnebis dros.  
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Описано воздействие водохранилищ на такие стихийные бедствия, их значение и защита от 
наводнений в это время. Представ нормативные акты, которые будут защищать окружающую среду 
во время наводнений в горных районах Грузии. 
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uak 551.32.321 
klimatis mimdinare cvlilebis zegavleniT saqarTvelos zogierTi didi 

myinvaris ukandaxeva da maTi sruli dnobis savaraudo TariRebis 
gansazRvra 

l. Sengelia*, g. korZaxia*, g. Tvauri**, m. ZaZamia*** 
* saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

 q. Tbilisi, saqarTvelo, larisa.shengelia@gmail.com, giakordzakhia@gmail.com 
** iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetis m. nodias geofizikis 

instituti, q. Tbilisi, saqarTvelo,  gena_tvauri@yahoo.com 
*** garemos dacvisa da soflis meurneobis saministros garemos erovnuli saagento, 

q. Tbilisi, saqarTvelo,  murmani.dzadzamia@gmail.com 
 

Sesavali  
mTis myinvarebi mtknari wylis mniSvnelovani resursia, romelic gamoiyeneba 

soflis meurneobaSi, energetikaSi, sameurneo da samrewvelo sxvadasxva saWiroeb-
ebisaTvis.ADAD 

myinvarebis dnobis Seswavla klimatis mimdinare cvlilebis gamo  uaRresad mniS-
vnelovania myinvaruli xasiaTis stiqiur movlenebSi gasarkvevad, zRvis donis awevis 
da xmeleTze mcxovrebi mosaxleobis usafrTxeobis uzrunvelsayofad, myinvaruli 
wylis Camonadenis cvlilebis dasadgenad da zogadad myinvarebis dnobasTan dakav-
Sirebuli riskebis Sesafaseblad.  

yovelive aRniSnuli saSualebas iZleva SemuSavdes mecnierulad dasabuTebuli 
myinvarebis dnobisadmi adaptaciis strategia da ganxorcieldes calkeul SemTxve-
vebSi Serbilebis RonisZiebebi. 

klimatis cvlilebis CarCo konvenciisadmi saqarTvelos meore da mesame erovnul 
SetyobinebebSi ganxilulia klimatis mimdinare cvlilebis Sedegad saqarTvelos 
myinvarebis cvlilebis sakiTxebi. maTSi ganxilulia qvemo da zemo svaneTis  myinva-
rebi. aRniSnulia, rom am myinvarebis Sesaxeb informacia arasrulia, radgan glaci-
ologiuri kvlevis sirTulidan gamomdinare SeuZlebelia yvela myinvarze sinqronu-
li dakvirvebis warmoeba. aqve xazgasmulia, rom miRebuli Sedegebi mTeli rigi daS-
vebebiTaa miRebuli.  

meore da mesame erovnul SetyobinebebSi arsebuli gaurkvevlobebis arsebiTi Sem-
cirebisaTvis msgavsi Sefasebebi unda Catardes Tanamgzavruli distanciuri zondi-
rebis (Tdz) gamoyenebiT.  

klimatis Tanamedrove cvlilebis myinvarebze negatiuri gavlenis Sesafaseblad 

saWiroa myinvaruli auzebis maxasiaTeblebis (myinvarTa raodenoba da farTobi) 

cvlilebebis, mcire myinvarebis dnobis da didi myinvarebis  ukandaxevis raodenob-

rivi maxasiaTeblebis gansazRvra, rac klimatis regionaluri cvlilebis efeqturi 

indikatoria.  

winamdebare naSromSi moyvanilia kavkasiis qedis, kerZod saqarTvelos teritoria-
ze mdebare didi myinvarebis (farTobi > 2 km-ze)  ukandaxevis raodenobrivi maxasi-
aTeblebis kvlevis Sedegebi. gansazRvrulia maTi sruli dnobis savaraudo TariRe-
bi. 

 

ZiriTadi nawili  
saqarTvelos myinvarebis Seswavla Tanamgzavruli distanciuri monitoringis 

(Tdm) monacemebiT miwispira dakvirvebebiT maTi kvlevebis efeqturi alternativaa. am  
samuSaoebis Sesasruleblad gamoyenebulia kompleqsuri meTodologia, romelic 

avtorebis mier aris SemuSavebuli [1_4].  
didi myinvarebis ukandaxevis dinamika dadgenilia Tdm-is safuZvelze, myinvaris 

enis bolos gadaadgilebis mdebareobebis gansazRvriT. simartivisaTvis SerCeulia 

iseTi myinvarebi, romelTa enis bolo ar aris dafaruli naSali masaliT. 
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didi myinvarebisaTvis myinvaris enis bolos ukandaxevis siCqaris dadgenis 
meTodologia moyvanilia [1]-Si. am mizniT gamoyenebulia Tanamgzavri Landsat-is 
sxvadasxva sensoris monacemebi, Tumca Sedegebs mniSvnelovnad ganapirobebs 
Tanamgzavruli monacemebis damuSavebis done. gaTvaliswinebulia Tanamgzavruli 
monacemebis miRebis TariRi da Rrublianoba, Tumca zog SemTxvevaSi sakmaod maRali 

Rrublianobis suraTebic reprezentaტulia.   
1-l naxazze naCvenebia Tdm-is safuZvelze miRebuli aRmosavleT saqarTvelos 

myinvaris gergetis (a), dasavleT saqarTvelos myinvarebis: boyos (b), adiSisa (g) da 
qviSis (d) myinvarebis ukandaxevis sqematuri gamosaxulebebi. 

 

  
aA                                                       b  

  
g d 

nax. 1. Tdm-is safuZvelze miRebuli gergetis (a), boyos (b), adiSisa (g)  da qviSis (d) 
myinvarebis ukandaxevis sqematuri gamosaxulebebi 

 

sxvadasxva wels myinvarebis mdebareoba sxvadasxva feris konturiT aris 

naCvenebi, kerZod myinvarი gergetisaTvis _ 2015 wlis 15 agvistos, myinvari 

boyosaTvis _ 2015 wlis 7 seqtembris, myinvarი adiSisaTvis _ 2016 wlis 24 agvistos, 
myinvari qviSisaTvis 2016 wlis 9 seqtembris Tanamgzavri LANDSAT-is  suraTebis 
fonze. am konturebis gadamkveTi TeTri feris texili xazebis saSualebiT 
gamoTvlilia myinvarebis ukandaxevis sigrZeebi.   

rogorc magaliTi dawvrilebiT ganvixiloT myinvar gergeTis ukandaxevis 
dinamika da trendebi.  

1-lL cxrilSi moyvanilia myinvar gergeTis ukandaxevis maxasiaTeblebi 
gansazRvruli Tdm-is monacemebis safuZvelze (ix. nax. 1 a).  

am monacemebis analizis safuZvelze dadginda, rom gergeTis ukandaxevis 

saSualo siCqare Tdm-is safuZvelze aris: 1. daaxloebiT 19.7 m/weliwadSi mTliani 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

22 

sadamkvirveblo periodisaTvis (1977-2015);  2. daaxloebiT 15.1 m/weliwadSi pirvel 

periodSi da 3. daaxloebiT 26.7 m/weliwadSi meore periodSi. Bbolo periodSi 

ukandaxeva mniSvnelovnad aRemateba pirveli periodiT gansazRvrul tendencias, ris 
safuZvelzec SeiZleba davaskvnaT, rom myinvaris  ukandaxeva arawrfivi xasiaTisaa.  

 

 
cxrili 1. gergetis myinvaris enis ukandaxevis mdebareoba da manZilebi   

TariRebis mixedviT 

# TariRi 
koordinatebi ukandaxeva wina 

niSnulis mimarT, m 
jamuri 

ukandaxeva, m ganedi grZedi 
1 25.08.1977 42.664006° 44.558418° 0 0 
2 26.09.1984 42.664683° 44.557493° 106 106 
3 31.08.1989 42.665486° 44.556670° 111 217 
4 03.08.1999 42.666306° 44.555701° 122 339 
5 01.09.2001 42.666503° 44.555308° 40.6 379.6 
6 30.08.2006 42.667224° 44.553724° 152 531.6 
7 18.09.2007 42.667407° 44.553513° 25.4 557 
8 30.08.2009 42.667635° 44.553219° 38.2 595.2 
9 21.09.2011 42.668386° 44.552674° 94.9 690.1 
10 28.08.2014 42.668662° 44.552612° 31.7 721.8 
11 15.08.2015 42.668917° 44.552400° 34.4 756.2 

 

amasTan erTad Catarebulia gergeTis myinvaris ukandaxevis trendebis 

SedarebiTi analizi Tdm-is informaciasa da savele dakvirvebebis monitoringis 

monacemebs Soris. Sedegebi naTlad metyvelebs, rom am ori kardinalurad 

gansxvavebuli  informaciis wyaros monacemebi erTmaneTTan karg TanxmobaSia. amitom 

SeiZleba dasabuTebulad vivaraudoT, rom Tdm-is safuZvelze gansazRvruli didi 

myinvarebis ukandaxevis raodenobrivi maxasiaTeblebi sandoa. 

sainteresoa imis gansazRvra, Tu rodis moxdeba gergeTis myinvaris sruli 

dnoba, im SemTxvevaSi, Tu myinvaris dnobis procesi klimatis cvlilebis gavleniT 

momavalSic msgavsi aCqarebiT warimarTeba, anu Cveulebrivi biznesis (Business as Usual 
/BaU/) scenaris Sesabamisad. Catarebuli kvlevis safuZvelze dadginda, rom gergeTis 

myinvaris ukandaxevis aproqsimacia am scenaris pirobebSi didi sizustiT 

SesaZlebelia parabolis mrudiT. A 

oTxive myinvarisaTvis 1-ლ naxazze asaxuli Tdm-is monacemebis safuZvelze aigo 

am myinvarebis ukandaxevis amsaxveli grafikebi (nax..2). 
am grafikebis safuZvelze gergetis, boyos, adiSisa da qviSis myinvarebis 

ukandaxevis droze damokidebulebis amsaxveli Sesabamisi  gantolebebia:    

  y=0.2t2+12.2t                                                                             (1); 

  y=0.1t2+13.7t                                                                             (2); 

  y=0.2t2+8.4t                                                                                (3); 

  y=0.5t2+8.0t                                                                                (4). 
me-2 cxrilSi moyvanilia saqarTvelos oTxi didi myinvaris sruli dnobis 

gamosaangariSeblad saWiro maxasiaTeblebi. 
magaliTisaTvis, gamoviTvaloT myinvar gergetis sruli dnobis savaraudo 

TariRi. amisaTvis gantolebaSi y=0.2t2+12.2t  CavsvaT y1=7856 m da gamovTvaloT 

gantolebis dadebiTi fesvi, romlis mniSvneloba aris t1=168 weli.  myinvar gergetis 
sruli dnobis savaraudo TariRi iqneba aTvlis dawyebis wels damatebuli 163 weli, 

anu  myinvar gergetis sruli dnobis savaraudo TariRia t=t1+1977 = 2145 weli. 
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nax. 2. gergetis (a), boyos (b), adiSisa (g) da qviSis (d) myinvarebis 

ukandaxevis grafikebi 

 

cxrili 2. saqarTvelos didi myinvarebis sruli dnobis savaraudo TariRebis 
gamosaTvleli maxasiaTeblebi 

a  b  c d e f g h 
saxelw. 

 
sigrZe 
Tdz-iT 
bolo 
wels, m 

jamuri 
ukandaxeva 
aTvlis 

dawyebidan, m 

SesaZlo 
dnobis 
manZili 

y=b+c 

gantolebis 
amonaxseni 

t1 weli 

aTvlis 
dawyebis 
weli 

bolo 
weli 

sruli 
dnobis 
weli  
[f+e] 

გergeტi 7100 756 7856 168 1977 2015 2145 
boyo 4200 613 4839 198 1977 2015 2175 
adiSi 7100 437 7537 159 1987 2016 2146 
qviSi 5800 639 6439 107 1987 2016 2094 

 

analogiuri gamoTvlebi danarCeni myinvarebisaTvis iZleva sidideebs, romelTa 

mniSvnelobebic moyvanilia me-2 cxrilis h grafaSi, kerZod myinvari qviSi 
savaraudod srulad gadneba 2094 wels, myinvari adiSi _ 2146 wels, xolo myinvari 
boyo _ 2175 wels.  

 

daskvna 
Sesrulebuli kvlevis safuZvelze dadginda Semdegi:   

•  klimatis mimdinare cvlilebis Sedegad saqarTvelos didi myinvarebis 
ukandaxevas arawrfivi xasiaTi aqvs; 

•  ganxiluli didi myinvarebis sruli dnobis savaraudo TariRebis 
gansasazRvravad gamoyenebulia scenari, klimatis cvlileba Cveulebrivi 
biznesis (Business as Usual /BaU/) Sesabamisad. kvlevebiT dadginda, rom ganxiluli 
myinvarebis ukandaxevis aproqsimacia am scenaris pirobebSi didi sizustiT 
SesaZlebelia parabolis mrudiT.  

• gamoTvlilia ganxiluli myinvarebis sruli dnoba BaU-s pirobebSi. miRebuli 
gantolebebis gamoyenebiT gamoTvlilia am myinvarebis sruli dnobis savaraudo 
TariRebi.   
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uak 551.32.321 
klimatis mimdinare cvlilebis gavleniT saqarTvelos zogierTi didi myinvaris 

ukandaxeva da maTi sruli dnobis savaraudo TariRebis gansazRvra. /Sengelia l., 
korZaxia g., Tvauri g., ZaZamia m. / stu-is hmi-is samecn. ref. Sr. kreb. - 2019 - t.127 - 
gv.20-24. –qarT.; rez.: qarT., ingl., rus. statiaSi ganxilulia klimatis mimdinare 
cvlilebis Sedegad saqarTvelos didi myinvarebis ukandaxeva. dadgenilia, rom didi 
myinvarebis ukandaxevas arawrfivi xasiaTi aqvs. didi myinvarebis sruli dnobis 
savaraudo TariRebis gansasazRvravad gamoyenebulia scenari, klimatis cvlileba 
Cveulebrivi biznesis Sesabamisad.  kvlevebiT dadginda, rom ganxiluli myinvarebis 
ukandaxevis aproqsimacia am scenaris pirobebSi didi sizustiT SesaZlebelia 
parabolis mrudebiT. miRebuli gantolebebis gamoyenebiT gamoTvlilia am 
myinvarebis sruli dnobis savaraudo TariRebi.   

 

 
UDC 551.32.321    
Determination of the Impact of Current Climate Change on Some Large Glacier of Georgia and 
Investigation of their Complete Melting Dates. /Shengelia L., Kordzakhia G., Tvauri G., Dzadzamia M./ 
Scientific Reviewed Proceedings  of the IHM, GTU. – 2019 - vol.127 - pp.20-24. Georg.; Abst.: Georg., Eng., 
Russ.. The article discusses the retreat of some large glaciers of Georgia under the influence of current climate 
change. It is established that these glaciers retreat is non-linear. To determine the date of complete melting of 
the considered glaciers, the climate change scenario for Business as Usual (BaU)  is used. Based on the 
research, it is defined that in this condition the approximation of these glaciers retreat with high probability can 
be described by parabolas. On the basis of received equations their complete melting dates are determined.  
 

УДК 551.32.321 
Отступление некоторых больших ледников Грузии под воздействием текущего изменения климат 
и оипределение предпологаемой даты полного таяния больших ледников Грузии под 
воздействием текущего изменения климата./Шенгелия Л.Д., Кордзахия Г.И., Тваури Г.А., Дзадзамия 
М. Ш./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.20-24. Груз.; Рез.: Груз., Англ., Рус. 
В статье рассматривается отступление некоторых больших ледников Грузии под воздействием 
текущего изменения климата. Установлено, что отступление этих ледников носит нелинейный 
характер. Для определения даты полного таяния рассмотренных ледников использован сценарий 
изменения климата обычный бизнес (Business as Usual /BaU/). На основе проведенных исследований, 
было установлено, что отступление рассмотренных ледников с большой вероятностью можно 
апроксимировать параболами. На основе полученных уравнений для отступления этих ледников 
рассчитаны даты их полного таяния. 
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uak 551 
mdinare enguris s. xaiSTan calkeuli Tveebis 

doneebis cvalebadobis Sefaseba 
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1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
2ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti 

Tbilisi, saqarTvelo, merab.alaverdashvili@tsu.ge 
 

kacobriobis ganviTarebis Tanamedrove etapze, rodesac maRalia moTxovnileba 
wyalze, adamiani aqtiurad ereva Camonadenis reJimSi, riTac irRveva misi bunebrioba. 
mizani amgvari Carevisa wylis resursebis saWiro daniSnulebisamebr gamoyenebaa. 

klimatis cvlilebis daTbobis fonze metad aqtualuria mdinaris Camonadenisa 
da misi ganmapirobebeli faqtorebis cvalebadobis kanonzomierebis gamovlena da 
Sefaseba. 
ganxilulia SemTxveviTi procesebis trendis gamokvlevis, analizisa da Sefasebis 
sakiTxebi. trendis Sefasebuli sidide yovelTvis obieqturad ver asaxavs procesis 
zogadi kanonzomierebis tendencias (dinamikas). amitom aucilebelia procesebis 
eqstremalur SemTxvevaTa da maTi Sedegebis detaluri analizi, gansaxilveli 
rigebis erTgvarovnebis SefasebiTa da misi darRvevis mizezebis gamovleniT. 

hidrologiur praqtikaSi trendi ewodeba, SemTxveviTi cvladis nel 
TandaTanobiT cvlilebas saangariSo periodis ganmavlobaSi.  

trendis gamovlenis TvalsaCino xerxs wrfivi regresia warmoadgens baxy +=  

saxiT. am SemTxvevaSi trendis arseboba sarwmunod iTvleba, Tu sruldeba piroba: 
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winaaRmdeg SemTxvevaSi ar gvaqvs safuZveli visaubroT sididis erTmniSvnelovan 
cvlilebaze droSi (trendis niSandobaze). 

trendis niSandoba SeiZleba Sefasdes SemTxveviT sididesa da mis rigiT nomers 
Soris korelaciis koeficientiT r , Tu trendis gaTvlebis Sedegad aRmoCndeba, rom 

korelaciis koeficienti da rangobrivi kriteriumebi metia τσ2 -ze, sadac 
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τσ ,  maSin trendi niSnadia da CaiTvleba sarwmunod.  

mdinare enguris xaiSTan wylis doneebze dakvirvebuli monacemebi 1937 wlidan 
iwyeba. Tumca gvaqvs garkveuli arasruli wlebi. magaliTad: 1937, 1941, 1944, 1946, 1992-
1996, 1999-2004, 2006-2007. xolo wylis xarjebze monacemebi 1991 wlidan saerTod ar 
mogvepoveba.  

 
nax. 1. mdinaris sazrdoobis wyaroebi %-Si wlidan (mdinare enguri-s. latali) 
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nax. 2. mdinare enguris (xaiSi) saSualo doneebis mravalwliuri ryevadoba 
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nax. 2. mdinare enguris (xaiSi) saSualo doneebis mravalwliuri ryevadoba 
(gagrZeleba) 

 
rogorc naxazebidan Cans, dakvirvebis sawyis etapze wylis donis monacemebi sakmaod 
dabalia da gamowveulia wyalmovardnebiT, ris gamoc darRveulia procesis 
erTgvarovneba. amavdroulad 1959 wlamde xaiSTan grafikis nuli aRebuli iyo 
pirobiTi niSnuliT, romlis simaRle iyo 15.88 metri. xolo 1959 wlidan grafikis 
nuli mieba baltiis sistemas da Seadgina 528.09 metri. amitom doneebze trendis 
SefasebisaTvis gamoiyo ori periodi 1959-1989 da 1990-2017 wlebi. 
 

  

 
nax. 3. mdinare enguris (xaiSi) saSualo doneebis mravalwliuri ryevadoba 
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nax. 3. mdinare enguris (xaiSi) saSualo doneebis mravalwliuri  

ryevadoba (gagrZeleba) 
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cxrili 1. mdinare enguris xaiSTan saSualo doneebis korelaciis koeficientis 
mniSvnelobebi 

 
I II III IV V VI VII VIII IX X XI XII 

r  (1959-2017) 0.82 0.82 0.83 0.75 0.68 0.74 0.72 0.76 0.83 0.79 0.80 0.80 

r  (1959-1989) 0.63 0.60 0.63 0.48 0.36 0.58 0.56 0.54 0.68 0.58 0.61 0.66 

r  (1990-2017) 0.01 0.14 0.10 0.08 0.36 0.31 0.23 0.20 0.33 0.12 -0.14 -0.04 
 

aRniSnulma magaliTebma naTlad dagvanaxes, Tu rogor frTxilad unda movekidoT 
trendis Sefasebis sakiTxs. amasTan, misi Seswavla Tanamedrove pirobebSi metad 
aqtualuri gaxda, radgan Zalzed mniSvnelovania hidrometeorologiuri procesebis 
sidideTa cvalebadobis dinamikis Seswavla, maTze klimatis cvlilebis zegavlenis 
pirobebSi.  
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uak 551                          
mdinare enguri s. xaiSTan calkeuli Tveebis doneebis cvalebadobis Sefaseba 
/grigolia g., alaverdaSvili m., g.bregvaZe/ stu-is hmi-is samecn. ref. Sr. kreb. - 2019 - 

t.127 - gv.25-28 –qarT.; rez.: qarT., ingl., rus. moyvanilia mdinare engurze s. xaiSTan 
calkeuli Tveebis doneebis cvalebadobis Sesaxeb, sadac dakvirvebis sawyis etapze 
wylis donis monacemebi sakmaod dabalia da gamowveulia wyalmovardnebiT, ris gamoc 
darRveulia procesis erTgvarovneba. amasTanave, trendis Sefasebis sakiTxi 
Tanamedrove pirobebSi metad aqtualuri gaxda, radgan Zalzed mniSvnelovania 
hidrometeorologiuri procesebis sidideTa cvalebadobis dinamikis Seswavla, maTze 
klimatis cvlilebis zegavlenis pirobebSi. 

 

UDC 551 
Assessment of the variability of individual month levels on the Enguri River station Khaishi /Grigolia G., 
M.Alaverdashvili, G.Bregvadse/ Scientific Reviewed Proceedings  of the IHM, GTU. – 2019 - vol.127 - pp.25-29. 
Georg.; Abst.: Georg., Eng., Russ. It discusses the variability of individual month levels on the Enguri river 
station Khaisi, where the water level data at the initial stage of observation is quite low and caused by floods, thus 
disrupting the uniformity of the process. At the same time, the issue of estimating the trend has become more 
relevant in modern conditions, as it is very important to study the dynamics of the magnitude of variations in 
hydrometeorological processes under the influence of climate change. 
  
УДК  55 
Оценка изменчивости уровней отдельных месяце на реке Ингури станция Хаиши / Григолия Г., 
Алавердашвили  М , Брегвадзе ./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.25-29. Груз.; Рез.: 
Груз., Англ., Рус. Приведены изменчивост уровней отдельных месяцев на реке Ингури станция Хаиши, 
где данные об уровне воды на начальном этапе наблюдения довольно низки и вызваны поводками, что 
нарушает равномерность процесса. В то же время вопрос оценки тренда стал более актуальным в 
современных условиях, так как очень важно изучить динамику величины вариаций 
гидрометеорологических процессов под влиянием изменения климата. 
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katastrofebis riskis gansazRvra metad aqtualuria rogorc msoflios 

sxvadasxva mTiani qveynisTvis aseve saqarTveloSic, xolo mizani riskis Semcireba 
da SesaZlo zianis Semsubuqebaa. 
 saqarTvelos erT-erTi regionis aWaris mTiani nawili ekologiurad 
krizisul teritorias warmoadgens. miuxedavad imisa, rom 2004-2010 wlebSi bunebrivi 
stiqiuri movlenebis gamo aWaridan 763 ojaxis gansaxleba moxda, dReisTvis 4144 
ojaxi bunebrivi stiqiuri movlenebis: mewyeris, Rvarcofis da Tovlis zvavebis 
moqmedebis arealSi cxovrobs. 94 wlian (1924-2018 ww.) monacemebze dayrdnobiT, aseve, 
wlebis manZilze, eqspediciebis dros mopovebuli masalebiTa da dakvirvebiT 
cxadia, rom aWaris mTian nawilSi, gansakuTrebiT ki goderZis uReltexilis 
midamoebSi zvavebi yovelwliurad Camodis, magram gamorCeulad uxvTovlian 1971, 
1975 da 1988 wlebSi aWaris teritoriaze arsebuli 161 zvavSemkrebidan Tovlis 
zvavebi masiurad Camovida. gansakuTrebiT Semzaravi iyo xulos raionis sofel 
Rurtas tragedia [1,2,3]. sporaduli zvavis Camosvlis Sedegad, romelic, 100 wlis 
Semdeg, 1971 wlis 11 Tebervals ganmeorda, dangreul nagebobebSi aRmoCnda 90 
adamiani. mezoblebis TavdadebiT, 68 adamiani gadarCa, xolo 22 daiRupa. daingra da 
dazianda 23 axladaSenebuli sacxovrebeli saxli. soflis uxucesebi, winaprebisgan 
gadmocemiT, axsovdaT ra saukunis win datrialebuli tragedia ewinaaRmdegebodnen 
am adgilis aTvisebas, xolo  am adgils naSvavs (nazvavs) uwodebdnen. imave dRes 
skola-internatSi, xuTsuliani ojaxi da maTTan myofi stumari zvavma dafara. 
pirvelklaselma bavSvma, xelebiT SeZlo Tovlis tyveobidan mSoblebisa da stumris 
amoyvana, xolo misi ori Zma, ori dRis Semdeg ipoves mezoblebma daRupuli. sofel 
agaraSi ori sacxovrebeli saxli daingra da deda ori SviliT daiRupa, aseve 
sofel solgamanSi xuTsuliani ojaxis sami wevri daiRupa, xolo ori bavSvi, 
saxlidan 300 metris moSorebiT, zvavis gaCerebis adgilas, mdinaris piras, 
cocxlebi ipoves. Suaxevis raionSi, sofel qiZiniZeebSi ori saxli daingra da deda 
sami SviliT daiRupa. sofel oladaurSi zvavma ambulatoria da skola internatis 
Senoba daangria garda amisa eqvsi saaTi iyo Tovlis tyveobaSi 40 adamiani, 
sabednierod maTi gadarCena SeZles, maTgan  mxolod soflis eqimi daiRupa. 1975 
wlis TebervalSi xulos raionis sof. TagoSi zvavma sami saxli daangria da oTxi 
adamiani daiRupa. mravali msgavsi SemTxveva da ramdenime aTeul metrze meti 
manZiliT Tovlis zvavisgan gadaadgilebuli saxli da zvavebisgan ganadgurebuli 
citrusis da xexilis baRebi gvinaxavs. 1988 wlis zamTarSi xulos municipalitetSi 
240 ha farTobze ganadgurda tye, saxelmwifo dazRvevis monacemebiT zarali asi 
aTasi maneTi iyo, imave wels qedis municipalitetSi 32 sacxovrebeli saxli 
dazianda. mravali xidis, gzis, sxvadasxva obieqtis ngrevis, dazianebis, daxocili 
msxvilfexa da wvrilfexa saqonlis, nargavebis ganadgurebis, maRali Zabvis anZebis 
dazianebis, materialuri zaralis miyenebis mizezi wlebis manZilze Tovlis zvavi 
saqarTvelos am ulamazes mxareSi. aWaris teritoriaze 92 zvavsaSiSi sofelia [1-4]. 
 Tovlis safari aWaris teritoriaze araTanabari ganawilebiT xasiaTdeba da 
mis teritoriul ganawilebas kargad axasiaTebs Tovlis safaris maqsimaluri, 
saSualo da minimaluri simaRleebi (cxr. 1).  

mesxeTis qedis Crdilo-dasavleT da CrdiloeT ferdobebze, TiTqmis erTnair 
orografiul pirobebSi, Tovlis safaris maqsimaluri simaRle Sav zRvasTan 
daSorebasTan erTad mcirdeba. magaliTad, zRvis donidan 1000 m-is simaRleze, 
mdinareTa Caqviswylisa da kintriSis auzebSi (16-24 km-ze Savi zRvidan) simaRle 500-
550 sm-ia, es monacemebi eyrdnoba Tovlis marSrutuli agegmvis masalebs. Tovlis 
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safaris maqsimaluri simaRlis mcire sidide, Savi zRvidan daSorebis garda, 
damokidebulia orografiazec. mesxeTisa da arsianis qedebi mniSvnelovnad amcireben 
dasavleTis teniani haeris masebis gavlenas. 

 
cxrili 1. Tovlis safaris maqsimaluri, saSualo da 

 minimaluri simaRle aWaris teritoriaze 
Tovlis 
simaRle, 

sm 

maqsimaluri 
simaRle 

Tovlis 
simaRle, 

sm 

saSualo 
simaRle 

Tovlis 
simaRle, 

sm 

minimaluri 
simaRle 

km2 % km2 % km2 % 
>500 460 16 >300 370 13 >120 800 28 

400-500 200 7 225-300 440 15 90-120 390 13 
300-400 1030 35 150-225 700 24 60-90 400 14 
200-300 730 25 75-150 1030 35 30-60 610 21 
100-200 400 14 <75 360 12 <30 700 24 
<100 80 3       

  
goderZis uReltexilze simaRlis matebasTan erTad rogorc dasavleT, aseve 

aRmosavleT nawilSi Tovlis safaris simaRle TiTqmis erTnairia, xolo goderZis 
uReltexilis misadgomebTan piriqiT, aRmosavleT nawilSi simaRle metia dasavleT 
mxaresTan SedarebiT. amis mizezi, qarbuqis dros, dasavleTi ferdobebidan 
aRmosavleT ferdobebze Tovlis gadatanaa 
 baTumi-axalcixis saavtomobilo gzis gaswvriv Tovlis safaris maqsimaluri 
simaRle da ganmeoradoba warmodgenilia cxrilSi (cxr.2).  
 

cxrili 2. Tovlis safaris maqsimaluri simaRle da ganmeoradoba 

meteosadguri H, m 

Tovlis 
maqs. 

simaRle, 
sm 

weli 

Gganmeoradoba, sm 

≥50- 
100 

101- 
200 

201- 
300 

301- 
400 

≥400 

qeda 256 268 1984/85 19 14 4 - - 
Suaxevi 650 215 1970/71 9 14 1 - - 
xulo 923 318 1988/89 24 32 9 1  
axalcixe 982 89 1987/88 4 - - - - 
adigeni 1186 187 1987/88 20 3 - - - 
goderZis uR. 2025 402 2000/01 - 13 21 2 1 

 
arsebuli meteorologiuri sadgurebis monacemebis safuZvelze 50-100 sm da 

101-200 sm Tovlis simaRle mravalwliuri monacemebis mixedviT 76-jer dafiqsirda, 
201-300 sm – 35-jer, 301-400 sm – 3-jer da mxolod goderZis uReltexilze erT 
SemTxvevaSi, 2001 wels iyo Tovlis simaRle 402 sm 

zvavsaSiSroebiT xasiaTdeba baTumi-axalcixis gzis nawili, kerZod xulo-
mlaSes monakveTi, romelic moicavs 900-2025 m-is simaRlis arsianis qedis dasavleT 
da aRmosavleT ferdobebs goderZis uReltexilis (2025 m) CaTvliT. gzis sigrZe 70 
km-ia. gza 980 m-de eSveba dasavleT saqarTveloSi, xolo 1185 m-mde aRmosavleTiT 
adigenis raionSi. saavtomobilo gzis nawili moqceulia md. qvablianis marcxena 
Senakadis ZiZisus xeobaSi, xilo dasavleTi nawili - md. aWariswylis xeobaSi, sadac 
xulomde mWidrod dasaxlebuli punqtebi: danisparauli (1550 m), Suasofeli (1250 m) 
da paqsaZeebi (950 m) mdebareobs. mdinareebis Rrma xeobebi mTian mxareSia, 
CrdiloeTiT aWara-imereTis,  xolo samxreTiT SavSeTis da meridianaluri 
mimarTulebis arsianis qedebiT aris Semofargluli. 

baTumi-axalcixis saavtomobilo gzis xulo-mlaSes monakveTze Camosuli 
zvavebi, Tavisi moculobiT, didi ar aris. gzaze gamosuli zvavebis saerTo sigrZe 
28,5 km-s Seadgens, aqedan gzis dasavleTi nawilis 22 km, xolo aRmosavleTi nawilis 
6,5 km zvavebiT aris dafaruli. calkeuli zvavis mowyvetis maqsimaluri simaRle ar 
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aRemateba 1725 m-s gzis dasavleT nawilSi (zvavi #22) da 2025 m-s gzis aRmosavleT 
nawilSi (zvavi #23). es is zvavebia, romlebic goderZis uReltexilTan axlos 
mdebareoben. dasavleTiT da aRmosavleTiT zvavebis mowyvetis simaRle dabla eSveba 
1040 m-mde (zvavi #16). yvelaze didi sigrZiT gamoirCeva zvavi #4 (2130 m.). saSualo 
sigrZis zvavebi, ZiriTadad, gzis aRmosavleT nawilSi mdebareoben.  

baTumi-axalcixis saavtomobilo gzis xulo-mlaSes monakveTze, romlis sigrZe 
56 km-ia 32 zvavis Camosvlaa aris mosalodneli, romelTagan ramdenime zvavis 
siCqares da dartymis Zalas didi zianis motana SeuZlia (nax.1).  

 
nax. 1. baTumi-axalqalaqis saavtomobilo gzis, xulo-mlaSes 

 monakveTis zvavsaSiSroeba 
 
baTumi-axalcixis, xulo-mlaSes monakveTze arsebuli zvavSemkrebebis 

dasawyisis absoluturi simaRle icvleba 450 m-dan 2464 m-mde. zRvis donidan 1000 m-
ze dabla 2 (6%) zvavSemkrebia, xolo 2000 m-ze maRla mdebare teritoriaze -1 (3%) 
cxr.3.. 

 
cxrili 3. zvavSemkrebebis ganawileba maTi dasawyisis  

absoluturi simaRlis  da sigrZis mixedviT saavtomobilo gzis  
xulo-mlaSes monakveTze 

# 
absoluturi 
simaRle, m 

raodenoba 
% saerTo 

r-dan 
sigrZe, m raodenoba 

% 
saerTo 
r-dan 

1 <1000 2 6 <1000 21 66 
2 1001 - 1500 11 34 1001 - 1500 6 19 
3 1501 - 2000 18 57 1501 - 2000 4 12 
4 2001 - 2500 1 3 2001 - 2500 1 3 

 teritoriaze farTod aris gavrcelebuli zvavSemkrebebi, romelTa zvavis 
kerebi xasiaTdeba mcire farTobiT.  

zvavis maqsimaluri siCqare mniSvnelovnad gansxvavdeba erTmaneTisgan. zvavebi 
maqsimalur siCqares aRwevs zvavSemkrebis sxvadasxva monakveTze, rasac 
zvavSemkrebis mikroreliefi  ganapirobebs. zvavebis umetesi nawilis maqsimaluri 
siCqare didi ar aris da naklebia 25 m/wm-ze,  Tumca aris ori zvavi, romelTa 
siCqare 40 m/wm-mdea (2%); zvavebis moZraobis siCqaris Sesabamisad sxvadasxvaa 
zvavebis maqsimaluri dartymis Zalac. zvavebis umetesobis maqsimaluri dartymis 
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Zala saavtomobilo gzis gaswvriv 30 t/m2 da 30-40 t/m2 aRwevs, mxolod 2 zvavisTvis 
aris damaxasiaTebeli  80 t/m2 -mde dartymis Zala (cxr. 4).  

 
cxrili 4. zvavebis ganawileba maqsimaluri siCqaris da dartymis Zalis mixedviT 

saavtomobilo gzis xulo-mlaSes monakveTze 

# 
zvavis siCqare, 

m/wm 
raodenoba 

% saerTo 
r-dan 

zvavis dartymis 
Zala, t/m2 

raodenoba 
% 

saerTo 
r-dan 

1 < 25,0 20 63 <30 20 62 
2 25,1 – 30,0 8 25 30,1 – 40 5 16 
3 30,1 – 35,0 2 6 40,1 – 50 5 16 
4 35,1 – 40,0 2 6 50,1 – 60 - - 
5 >40 - - 60,1 – 80  2 5 

 
moZravi zvavis simaRle, ZiriTadad, 12 metramdea (cxr. 5). saavtomobilo gzaze 

Camosuli 32 zvavidan 23 zvavis konusis moculoba didi ar aris,  umetesad (75%) 
5000 m3 moculobis zvavebia. 8 zvavis konusis moculoba 5000 m3-dan 50000 m3 – mdea, 
mxolod erTi zvavis (# 6) moculobaa 82 000 m3 (cxr. 5). 

 
cxrili 5. zvavebis ganawileba moZravi zvavis Tovlis  

simaRlisa da zvavis konusis moculobis mixedviT saavtomobilo  
gzis xulo – mlaSes monakveTze  

# 
moZravi zvavis 

Tovlis 
simaRle, m 

raodenoba 
% saerTo 

r-dan 

 
konusis 

moculoba, 
aTasi m3 

raodenoba 
% saerTo 

r-dan 

1 < 12 32 100 <5,0 23 73 
2    5,1 – 10,0 3 9 
3    10,1 – 20,0 4 12 
4    20,1 – 50,0 1 3 
5    50,1 – 100,0 1 3 

 
zvavebis Camosvla yovelwliurad mniSvnelovan zarals ayenebs ekonomikas, 

uxvTovlian zamTarSi ki xels uSlis transportis gadaadgilebas. zvavebi bolo 
aTeul wleebSic zians ayenebs adgilobriv mosaxleobas. magaliTad,  2013 wlis 10-12 
dekembers zvavebisa da didi Tovlis gamo qedasa da Suaxevs Soris dazianda, 
zvavsaSiS ferdobebze ganlagebuli, 5 maRali Zabvis anZa, ris gamoc xuTi dRe-Ramis 
ganmavlobaSi aWaris teritoria faqtobrivad udenod darCa. 2014 wlis 10-14 ianvars 
xulos centrSi Tovlis simaRlem 2 m-s, xolo soflebSi - 3 m-s miaRwia, qedaSi - 1,5 
m-s, qedis raionis soflebSi Tovlis simaRle 2 m-mde aRwevda. zvavebi Camovida 
xulosa da qedis raionSi, sof. maWaxelaSi gzaze Camosuli zvavis gamo erTi 
adamiani daiRupa. 

2015 wlis 12 noembers goderZis uReltexilze, uxvTovlobisa da zvavebis 
gamo, gza Caiketa da 30 adamianis gamoyvana maSvelebis daxmarebiT gaxda 
SesaZlebeli, xolo imave wlis 3 dekembers 60 sm-is simaRlis Tovlma daaziana 
eleqtrogadamcemi xazebi  da 15 sofeli darCa uSuqod. 

2016 wlis 11 dekembers goderZis uReltexilis mimarTulebiT zvavis 
Camosvlis gamo 40 wT-iT Seferxda moZraoba. amave wlis 12 dekembers zvavi or 
adgilas Camowva. xulos raionis sof. boZaurTan ori axalgazrda, romlebic gzis 
gawmendas elodebodnen, zvavSi aRmoCnda, sabednierod maTi amoyvana zvavidan 
droulad moxda. 14 dekembers qedis raionis sof. kokotaurSi, vaniZeebis ubanSi 20 
ojaxi moeqca Tovlis tyveobaSi, zvavi meoredac Camovida da soflebi: gegeliZeebi, 
doxoZeebi, jalabaSvilebi 6 ubanze gadaketa zvavma. 

wlebis ganmavlobaSi, (1924-2017 ww.) Cvens mier mopovebuli masalebis mixedviT, 
aWaris mTian nawilSi, zvavebis Camosvlis gamo, daiRupa 61 adamiani maT Soris 
qobuleTis raionSi - 3, xelvaCauris raionSi -1, qedis raionSi - 10, Suaxevis raionSi 
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- 16, xulos raionSi - 31, mag. xulos raionis sof. RurtaSi 1971 wlis TebervalSi 
Camosulma zvavma 22 adamiani imsxverpla (cxr.6) [1] 

 
cxrili 6. zvavsaSiSi dasaxlebuli punqtebi, zvavebi, 1924-2018 ww. zvavebiT 
gamowveuli adamianTa msxverplis raodenoba da materialuri zarali 

 aWaris mTian nawilSi 

# r a i o n i 
raodenoba ngrava dazianeba 

zvavsa- 
SiSi 

zvavi msxver- 
pli 

saxli nagebo-
ba 

saxli nagebo-
ba 

1 qobuleTi 4 17 3 9 13 3 2 
2 xelvaCauri 4 8 1 - 1 4 - 
3 qeda 16 30 10 3 1 19 7 
4 Suaxevi 22 42 16 23 13 19 6 
5 xulo 46 64 31 33 14 28 8 

j a m i 92 161 61 73 42 73 23 

 
 baTumi-axalcixis gzis sauReltexilo 70km-iani monakveTi didi TovlianobiT 
xasiaTdeba da gzis saval nawilze Tovlis dagrovebas Tova, qarbuqi da nazvavi 
Tovli iwvevs. Tovldagrovebis sisqis yoveli 5 sm-iT mateba amcirebs transportis 
siCqares, romlis gamoTvlac SesaZlebelia diuninis [5] empiriuli  (1) formuliT. 

                                  V= Ke-0,1h-0,4 h                                         (1) 
sadac V - avtomanqanis siCqarea km/sT;  K – koeficientia, romelic satvirTo man-

qanebisTvis 140 km/sT, msubuqi manqanebisTvis 100 km/sT-ia.  h –Tovlis simaRlea sm-Si. 
am formuliT 10 da 20 sm Tovlis simaRlis dros manqanis gadaadgilebis 

siCqare, Sesabamisad, iqneba 11,5 da 6,5 km, xolo 25-30 sm simaRlis dros – 0.  
goderZis uReltexilis aRmosavleTiT mdebare soflebis axalcixesTan, xolo 

dasavleTiT mdebare soflebis xulos raionul centrTan dakavSireba SesaZlebelia 
SemovliTi xaSuri-borjomi-axalcixis da samtredia-baTumi-Suaxevi-qeda-xulos gzeb-
iT, magram am SemTxvevaSi manZili 2-3 jer izrdeba. amitom samTo-saTxilamuro kur-
ort goderZize umoklesi manZilis dafarva SesaZlebelia Tovlis safarisagan gzis 
swrafad gawmendis SemTxvevaSi. teqnikuri saSualebebiT SesaZlebelia gzis gawme-
ndiTi samuSaoebis daCqareba. 

Tovlisagan gzis gawmendis xangrZlivoba (T) saaTebSi damokidebulia Tovlis 
simaRleze (form.2):  

                                         T= 10-2 Le0,2(h-1)                                   (2)      
sadac L –gzis sigrZea km-Si, h – Tovlis safaris simaRle m. imave formulT 

SesaZlebelia gamoiTvalos Tovlis gamwmendi teqnikis raodenobac (for. 3):                                      
                                        W= 10-2 Le0,2(h-1)/T                                (3)                            

 gzis gawmenda rTuldeba namqerisa da Tovlis zvavebisgan warmoqmnili 
Tovldagrovebis Sedegad. gansakuTrebiT didia Tovldagroveba goderZis 
uReltexilis misadgomebTan da Tavad uReltexilze. am procesis Sesarbileblad 
aucilebelia 6-7 m-is simaRlis namqerdamcavi Robeebis ganTavseba, xolo gzidan 80-
100 m-Si Tovlis faris, xolo calkeul ubnebze 3-4 rigiani Tovlis faris 
ganlageba.  
  

literatura – REFERENCES – ЛИТЕРАТУРА 
1. m.saluqvaZe. saqarTevlos Tovlis zvavebis kadastri. saqarTvelos teqnikuri 

universitetis hidrometeorologiis instituti. Tb., 2018, 264 gv. 
2. m.saluqvaZe, s.gorgijaniZe, n.kobaxiZe. aWaris mTiani raionebis zvavsaSiSroeba.  

saqarTvelos teqnikuri universitetis hidrometeorologiis institutis 
SromaTa krebuli t.126, Tb., 2016, gv. 64-68. 

3. qaldani l., saluqvaZe m. Tovlis zvavebi. saqarTvelos hava. aWara. 
hidrometeorologiis institutis Sromebi. t.110, Tb., 2003, gv.126-135. 

4. qaldani l., saluqvaZe m. Tovlis zvavebi saqarTveloSi. saqarTvelos 
teqnikuri universitetis hidrometeorologiis instituti. Tb., 2015, 169 gv. 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

35 

5. Дюнин  А.К. Механика сильных метелей . Тр.Новосибирского ин-та инженеров жел.дор. 
транспорта, вып.159, 1974, с.3-110. 

 
uak. 551.578.46 
baTumi-axalcixis saavtomobilo gzis, xulo-mlaSes monakveTis, zvavsaSi-

Sroeba. /m.saluqvaZe, s.gorgijaniZe, n. kobaxiZe/ stu-is hmi-is samecn. ref. Sr. kreb. - 
2019 - t.127 - gv.30-35. –qarT.; rez.: qarT., ingl., rus. aWaris maRalmTian soflebs 161 
zvavi emuqreba, romlebmac calkeul wlebSi didi ziani miayena adgilobrv 
mosaxleobas. aseve goderZis uReltexilze gamaval, baTumi-xulo-axalcixis 
saavtomobilo gzis xulo-mlaSes monakveTze 32 zvavi Camodis. warmodgenilia am 
zvavSemkrebebis morfometriuli  maCveneblebi da zvavebis dinamikuri 
maxasiaTeblebi. 
 
UDK. 551.578.46 
AVALANCHE DANGER ZONE  OF KHULO-MLASHE BATUMI-AKHALTSIKHE HIGHWAY. 
M.Salukvadze, S.Gorgijanidze, N.Kobakhidze. Scientific Reviewed Proceedings  of the IHM, GTU. - 2019 - 
vol.127 - pp.30-35. Georg.; Abst.: Georg., Eng., Russ. The high-altitude villages of Ajaria are threatened by 
161 avalanches, which in some years have caused a huge usherb to the local population. As well as 32 
avalanches are coming down on the Site of Khulo-Mlashbati-Akhaltsikhe Road, which passes through the 
Goderdzi Pass. The morphometric indicators of avalanches and dynamic characteristics of these avalanches are 
presented. 
 
УДК. 551.578.46 
ЛАВИНООПАСНОСТЬ УЧАСТКА ХУЛО-МЛАШЕ БАТУМИ-АХАЛЦИХСКОЙ АВТОДО-
РОГИ. ⁄М.Салуквадзе, С.Горгиджанидзе, Н.Кобахидзе⁄ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - 
с.30-35. Груз.; Рез.: Груз., Англ., Рус. Высокогорным сёлам Аджарии угрожает 161 лавин, которые в 
отдельные годы нанесли огромный ушерб местному населению. А также на участке Хуло-Млаше 
Батуми-Ахалцихской автодороги, проходящей через Годердзский перевал, сходят 32 лавин. 
Представлены морфометрические показатели лавиносборов и динамические характеристики этих 
лавин. 
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uak. 551.583 
naleqTa xelovnuri gazrdis samuSaoTa aRdgenis perspeqtivebi 

klimatur monacemTa gaTvaliswinebiT 
b. beritaSvili, n. kapanaZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 
 Tbilisi, saqarTvelo, knaili1990@gmail.com 

 
klimatis globaluri daTbobis zegavleniT XXI saukunis dasasrulisTvis 

aRmosavleT saqarTvelos teritoriaze mosalodnelia naleqTa saSualo wliuri 
jamebis 15%-iT Semcireba [1]. es prognozi garkveulwilad Seamcirebs naleqTa 
xelovnuri regulirebisaTvis Sesaferisi moRrublulobis saresurso potencials, 
magram amavdroulad gazrdis naleqTa xelovnuri regulirebis samuSaoTa Catarebis 
saWiroebasa da mniSvnelobas. 

RrubelTa resursulobisa da naleqTa xelovnuri gazrdis TvalsazrisiT 
Rrublebze aqtiuri zemoqmedebis Catarebis Sesaxeb amocanis gadasawyvetad aRmosav-
leT saqarTvelos 27 meteorologiuri sadgurisTvis TM-1 cxrilidan 15 wliani dak-
virvebis rigisTvis (1966-1980 ww.) RrubelTa balianobisa da ganmeoradobis Sesaxeb 
miRebuli informaciisa da TviTmfrinaviT zondirebis monacemebis gamoyenebiT Rru-
belTa parametrebis – simZlavris, qveda sazRvris simaRlis, temperaturis, Rrubel-
Ta wylianobis Sesaxeb yvela tipis fena RrublisaTvis Catarebuli iqna resursuli 
analizi [2]. monacemebis anlizma gviCvena, rom aqtiuri zemoqmedebisaTvis vargisad 
iTvleba fena Rrublebi, romlebic bunebriv pirobebSi ar iZlevian naleqebs, an da-
ikvirveba susti naleqi da gaaCnia minimaluri temperatura ara umetes -4 -isa, 

gadacivebuli nawilis vertikaluri simZlavre 300 m-isa, qveda sazRvris simaRle St 
da Sc  tipis RrublebisaTvis ara umetes 1000 m-isa, unaleqo  Ns da As tipis Rrubleb-
isaTvis  _ 3000 m, xolo naleqian Ns  da As  tipis RrublisTvis simaRles mniSvne-
loba ara aqvs, radgan Rrublis qveda fena datenianebulia bunebrivi naleqebiT. 
yvela tipis RrublisaTvis sicocxlis xangrZlivoba 6 sT-s mainc unda Seadgendes. 

zemoaRniSnuli kriteriumebiT gansazRvruli zemoqmedebisaTvis vargisi Rrub-
lebis ricxvis (n) SefardebiT Seswavlil RrubelTa saerTo ricxvTan (N) gamoTvli-
li iqna vargisianobis koeficienti K=n/N. aRmoCnda, rom yvela tipis fena Rrublisa-
Tvis K koeficientis maRali mniSvneloba daikvirveba wlis civ periodSi, gansakuT-
rebiT ianvarSi, TebervalSi, martsa da dekemberSi, rac ganapirobebs aRniSnul 
TveebSi naleqTa gazrdis mizniT Rrublebze zemoqmedebis Catarebis mizanSewonilo-
bas. TvalsaCinoebisaTvis nax. 1-ze mocemulia fena-wvima (Ns) tipis Rrublian dReTa 
saSualo Tviuri ricxvis wliuri svla. 

 

 
 

nax.1.  Ns tipis Rrublian dReTa saSualo Tviuri ricxvis 
wliuri svla 
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saqarTvelos rTuli fizikur-geografiuli Taviseburebani da cirkulaciuri 
procesebis moqmedeba ganapirobebs wlis Tbil periodSi resursuli grova-sawvimari 
(Cb)  Rrublebis warmoqmnasa da ganviTarebas. fena RrublebisaTvis aRwerili meTo-
dikis msgavsad Seswavlili iqna grova sawvimari Rrublebis sivrcul-droiTi gana-
wileba. Sedgenili iqna Cb tipis Rrublian dReTa ricxvis teritoriuli ganawile-
bis ruka [2] da aRniSnuli tipis Rrublian dReTa saSualo ricxvis wliuri svla, 
rac iZleva saSualebas ganisazRvros wlis romel periodSi ufro xelsayrelia ze-
moqmedebis Catareba (nax. 2). 

 

 
 

nax. 2. Cb tipis Rrublian dReTa saSualo Tviuri 
ricxvis wliuri svla 

 

naxazidan Cans, rom Cb Rrublian dReTa saSualo ricxvis maqsimumi mkveTrad 
aris gamoxatuli mais-ivnisSi da TianeTSi aRwevs 22 dRes, dedofliswyaroSi 16-s, 
TelavSi 13-s, bolnisSi 9-s, javaSi 6-s. sadgurTa umravlesobisaTvis agvisto-seqtem-
berSi daikvirveba meoradi maqsimumi. 

aRmosavleT  saqarTvelos teritoriaze resursul RrubelTa da naleqTa wli-
uri da sezonuri jamebis ganawilebis gaTvaliswinebiT gamoyofilia damatebiT na-
leqTa xelovnuri stimulirebis TvalsazrisiT perspeqtiuli da naklebad perspeq-

tiuli regionebi [3]. perspeqtiul regionebs miekuTvneba: 
• kavkasionis samxreTi ferdobebi md. liaxvis, aragvis, iorisa da alaznis zemo 

welis zonaSi (naleqTa wliuri jamebi 800-1200 mm); 

• samxreT saqarTvelos mTianeTis zona, Semavali TrialeTis, samsarisa da 
javaxeTis qedebis areSi (naleqTa wliuri jamebi 600-800 mm); 

naleqTa xelovnuri stimulirebis TvalsazrisiT naklebad perspeqtiuladaa 
CaTvlili Semdegi regionebi: 

• ioris zegani md ioris qvemo welis zonaSi (naleqTa wliuri jamebi 400-500 mm); 

• qvemo qarTlis vake (naleqTa wliuri jamebi 400-500 mm); 

• samxreT saqarTvelos mTianeTis samxreT-dasavleTi nawili (naleqTa wliuri 
jamebi 600 mm-mde); 

• Sida qarTlis vake (naleqTa wliuri jamebi 400-500 mm); 
naleqTa xelovnuri stimulirebisaTvis perspeqtiul raionebSi pirobiTad Se-

saZlebelia 8 poligonis gamoyofa (nax. 3). TiToeuli maTganisTvis hidrometeorol-
ogiis institutisa da setyvasTan brZolis samsaxuris poligonebze miRebuli mona-
cemebis gamoyenebiT Sefasebul iqna naleqTa gazrdis samuSaoTa potenciali wlis 
rogorc Tbil, aseve civi sezonisaTvis.  
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nax. 3. naleqTa xelovnuri gazrdis poligonebis pirobiTi ganlagebis  

sqema aRmosavleT saqarTvelos teritoriaze 
 
Tbili sezonis naleqebisTvis gaangariSebis Sedegebi moyvanilia cxrilSi 1. am 

cxrilSi  S aRniSnavs  poligonis farTobs, N – sezonis ganmavlobaSi dasamuSavebeli 
konveqciuri ujredebis raodenobas, P – poligonis farTobze gaangariSebul 

SesaZlo damatebiT naleqTa raodenobas, PPsaS _ Tbili periodis naleqTa klimatur 
jams gansaxilvel regionSi, M _ potenciuri damatebiTi naleqebis masas. 

 

cxrili 1. damatebiT naleqTa SesaZlo raodenoba wlis Tbil periodSi  
aRmosavleT saqarTvelos sxvadasxva poligonisTvis 

 
P# poligonis 

dasaxeleba 
S, km2      N, 

ujredi 
 P, 
mm 

PsaS, 
mm 

, % M, 

106 m3 

1 iori 1000 400 120 600 20 120 
2 Telavi 1500 500 100 500 20 150 
3 gurjaani 1200 400 100 600 17 120 
4 sagarejo 2000 400 60 400 15 120 
5 Sida qarTli 2000 500 75 500 15 150 
6 qvemo qarTli 1500 300 60 500 12 90 
7 xrami-faravani 1500 150 30 500 6 45 
8 bakuriani 1000 300 90 700 13 90 
 sul 11700 2950    885 

 
miRebuli Sedegebidan gamomdinareobs, rom SerCeul 8 poligonze wlis Tbil 

periodSi naleqTa xelovnuri gazrdis samuSaoTa sawarmoo masStabiT Catarebisas 
SesaZlebelia miRebuli iqnas damatebiTi naleqis raodenoba sezonuri jamis 6-dan 

20%-mde (saSualod 15%) odenobiT, rasac absoluturi gamosaxulebiT Seesabameba wvi-
mis saxiT miRebuli wylis raodenoba 45-dan 150 mln. m3-mde, romelic jamSi iZleva 
885 mln. m3-s. es cifri emTxveva wlis Tbil periodSi aRmosavleT saqarTvelos sxva-
dasxva regionSi dasamuSavebeli 2950 konveqciuri ujredidan miRebuli damatebiTi 
wylis raodenobas im daSvebiT, rom TiToeuli ujredidan zemoqmedebis Sedegad Se-
saZlebelia saSualod 300 kilotona (3.105 m3) damatebiTi naleqis miReba.  

rac Seexeba civ periodSi naleqTa xelovnuri gazrdis potencials, Tovlian 
dReTa raodenobisa da Tovlis safaris xangrZlivobis Sesaxeb klimaturi monaceme-
bis gaTvaliswinebiT, saRrublo sistemebze zemoqmedebisaTvis perspeqtiulad iqna 
CaTvlili poligonebis ## 1, 5 da nawilobriv #7 da #8 teritoria, romelic moic-
avs md. liaxvis, qsnis, aragvis, iorisa da alaznis zemo wels, agreTve md. faravnisa 
da xramis saTaveebs da borjomis xeobis zeda nawils.  
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1980-ian wlebSi, globaluri daTbobis dawyebamde, zamTarSi Tovlis mdgradi 
safari aRniSnul teritoriaze warmoiqmneboda 800-1200 m simaRleze da zemoT, xolo 
misi xangrZlivoba icvleboda 80-dan 150-200 dRemde. ganxilul teritoriaze civi se-
zonis damatebiTi naleqebis Sesafaseblad saorientaciod aRebuli iqna sevanis tbis 
auzSi miwiszeda saaerozolo generatorebis gamoyenebiT 10 wlis manZilze Catarebu-
li eqsperimetebis Sedegebi, romelTa Tanaxmad zamTris periodSi zemoqmedebis dros 
SesaZlebelia naleqTa (Tovlis) dReRamuri jamebis gazrda sakontrolo teritori-
asTan SedarebiT 40%-iT [4] da sezonuri jamebis momateba 30%-mde. iorisa da Sida 
qarTlis poligonebze, sadac zamTris naleqTa saSualo jamebi 150-300 mm Seadgens, 
civ periodSi sistematuri zemoqmedebis Sedegad SesaZlebelia 150-180 mln. m3  dama-
tebiTi naleqis miReba. samxreT saqarTvelos poligonebis maRalmTiani nawilisTvis, 
saerTo farTobiT 1000 km, naleqTa potenciurma danamatma SesaZloa 45 mln. m3-s miaR-
wios. miRebuli sidideebi, marTalia, 4-5-jer naklebia Tbili periodis naleqTa Se-
saZlo danamatebze, magram mainc miuTiTebs zamTris naleqebze zemoqmedebis Catare-
bis perspeqtiulobaze maTi racionalurad gamoyenebis SemTxvevaSi (mag. saTxilamu-
ro sportis ganviTarebis mizniT). 

amrigad, saqarTvelos gvalviani raionebi sakmaod mdidaria resursuli feniseb-
ri da konveqciuri RrublebiT. imisaTvis rom sagrZnobi Sedegi iqnas miRebuli saWi-
roa naleqTa xelovnuri gazrdis samuSaoebis Catareba wlis rogorc Tbil, aseve 
civ periodSi da miRebuli damatebiTi naleqis dagroveba xelovnur an bunebriv 
wyalsacavebSi, misi Semdgomi saWiroebisamebr maRalefeqturad  gamoyenebis mizniT. 
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uak. 551.583 
naleqTa xelovnuri gazrdis samuSaoTa aRdgenis perspeqtivebi klimatur monacemTa 
gaTvaliswinebiT /beritaSvili b., kapanaZe n./ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 
- t.127 - gv.36-40. –qarT.; rez.: qarT., ingl., rus. aRmosavleT saqarTvelos 
teritoriaze klimaturi parametrebis gaTvaliswinebiT pirobiTad gamoyofilia 
naleqTa xelovnuri stimulirebisaTvis perspeqtiuli 8 poligoni. TiToeuli 
maTganisaTvis Sefasebulia naleqTa gazrdis samuSaoTa potenciali wlis rogorc 
Tbil, aseve civi sezonisaTvis. wylis potenciurma danamatma Tbili periodisTvis 
Seadgina 885 mln m3, xolo civ periodisTvis _ 200-250 mln.m3, rac miuTiTebs 
aRniSnul teritoriaze nxg samuSaoTa aRdgenis perspeqtiulobaze. 

 
UDC 551.583 
Prospects of restoring  precipitation artificial enhancement works with regard to climatic data./Beri- 
tashvili B., Kapanadze N. /. Scientific Reviewed Proceedings  of the IHM, GTU. - 2019 - vol.127 - pp.36-40. 
Georg.; Abst.: Georg., Eng., Russ.Taking into account the climatic parameters on the territory of East Georgia, 
perspective 8 polygon for artificially stimulating precipitation are selected. For each of them, the potential of 
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precipitation enhancement is estimated for both warm and cold seasons. It has been estimated that the water 
potential supplement amounted to 885 million m3 for the warm season and 200-250 million m3 for the cold 
period, that indicates on the prospect of restoring of precipitation artificial enhancement works on the territory. 
 
УДК 551.583 
Перспективы восстановления работ по искусственному увеличению осадков по климатическим 
данным. /Бериташвили Б.Ш., Капанадзе Н.И./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.36-40. 
Груз.; Рез.: Груз., Англ., Рус.С учетом климатических параметров на территории Восточной Грузии, для 
искусственного стимулирования осадков, условно выбраны 8 перспективных полигонов для 
искусственного стимулирования осадков. Для каждого из них оценен потенциал работ по иуо как в 
теплый, так и в холодный период  года. Потенциальный прирост воды в течение теплого сезона года 
составил 885 млн. м3 и для холодного периода 200-250 млн. м3, что указывает на целесообразность 
восстановления работ по искусственному увеличению осадков на территории Восточной Грузии. 
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uak. 551.583 
naleqTa xelovnuri gazrdis samuSaoTa CarTva aRmosavleT 
saqarTveloSi wylis integrirebuli marTvis samomavlo 

 sistemaSi 
       b. beritaSvili, n. kapanaZe, T. cincaZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 
 Tbilisi, saqarTvelo, knaili1990@gmail.com 

 
aRmosavleT saqarTvelos klimatur TaviseburebaTa gaTvaliswinebiT sasoflo-

sameurneo warmoeba aRniSnul teritoriaze rwyvis gareSe did riskebTanaa dakavSi-
rebuli. gvalviani periodi qarTlisa da kaxeTis regionebSi SeiZleba gagrZeldes 
60-80 dRes [1], rac mosavlis ganadgurebis srul garantias iZleva. amitomac saukune-
ebis manZilze sarwyavi sistemebis mowyobas aRmosavleT saqarTveloSi didi yurad-
Reba eqceoda [2]. amJamindeli sairigacio sistemebis ZiriTad komponentad moiazreba 
arxebis sistemasTan dakavSirebuli maregulirebeli wyalsacavebis arseboba, rom-
lebSic wylis resursebis Sevsebis erT-erT damatebiT wyarod naleqTa xelovnuri 
gazrda (nxg) saxeldeba. swored am ideazea damyarebuli msoflios sxvadasxva regi-
onSi msgavs samuSaoTa didi nawilis Sesruleba wylis integrirebuli marTvis sis-
temis gansaxorcieleblad [3].  

nxg samuSaoTa eqsperimentuli faza aRmosavleT saqarTveloSi 1979-1990 wlebSi 
Catarda. klimaturi masalebis, radiolokaciuri da naleqmzomi dakvirvebis monacem-
Ta gamoyenebiT detalurad iqna Sefasebuli aRmosavleT saqarTveloSi nxg samuSao-
Ta potenciali da maTi ganviTarebis perspeqtivebi. amJamad, axali realobis gaTva-
liswinebiT, SesaZlebelia nxg samuSaoTa ganviTarebis Tanamedrove perspeqtivebis 
dasaxva da sazogadoebis, teqnologiebisa da mecnierebis arsebul donesTan maTi 
adaptirebis gzebis Sefaseba.  

aRmosavleT saqarTvelos teritoriaze nxg samuSaoTa sawarmoeblad SerCeul 
poligonebze miRebuli wylis potenciuri damatebiTi resursebis efeqturad gamoye-
nebis erT-erT realur gzad SeiZleba dasaxeldes Tbilisi-rusTavis urbanuli ag-
lomeraciis garSemo arsebuli 3 wyalsacavis erTobliv gamoyenebaze agebuli integ-
rirebuli menejmentis sistemis amoqmedeba. bolo periodSi am sistemis funqcionir-
ebis zogadi sqema ganxilul iqna naromSi [4]. masSi aRniSnulia, rom iori-aragvis 
kompleqsuri hidrosistema, romelSic Sedis sionisa da Jinvalis wyalsacavebi da 
maTi SemaerTebeli Tbilisis wyalsacavi, miznad isaxavs wylis resursebis integri-
rebul gamoyenebas ekonomikis sxvadasxva dargSi. kerZod, md. ioris Camonadeni grov-
deba sionis wyalsacavSi, romelic ZiriTadad gamoiyeneba samgoris sarwyavi siste-
miT gardabnisa da sagarejos raionebis sasoflo-sameurneo savargulebis sarwyavad 
da zemo samgoris energetikul kaskadSi Semaval 4 hidroeleqtrosadgurze eleq-
troenergiis gamosamuSaveblad. amasTan erTad, sionis wyalsacavis daregulirebuli 
wyali zemo magistraluri arxiT amaragebs Tbilisis wyalsacavs, romelic uzrun-
velyofs Tbilisisa da rusTavis wyalmomaragebas da maTi Semogarenis irigacias. 
Tavis mxriv, Jinvalis wyalsacavi emsaxureba md. aragvis wyliT Tbilisis wyalmoma-
ragebas, mcxeTis raionis savargulebis morwyvasa da Jinvalze eleqtroenergiis ge-
nerirebas.  

didi mniSvneloba aqvs sionis, Jinvalisa da Tbilisis wyalsacavis SeTanxmebul 
reJimSi muSaobas, radgan cvalebadia TiToeuli maTganis rogorc SemosavliTi nawi-
lis moculoba, aseve gamoyenebiTi xarji. aRniSnuli wyalsacavebis paralelur re-
JimSi muSaobisaTvis ki aucilebelia maTi mkvebavi mdinareebis Camonadenis rogorc 
mravalwliuri, ise Sida wliuri ganawilebis erToblivi analizi. 

miuxedavad imisa, rom ganxiluli ori mdinaris xeoba mezobladaa ganTavsebu-
li, maTi Camonadenis parametrebi sagrZnoblad Ggansxvavdeba erTmaneTisgan (nax. 1 da 
nax. 2), rac gamowveulia md. aragvis kvebaSi myinvarebis narCenebis monawileobiT, ma-
Sin, roca md. iori ikvebeba mxolod atmosferuli naleqebiTa da miwisqveSa wyle-
biT. 
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nax. 1. md aragvisa da ioris wliuri Camonadenis integraluri mrudebi 
 

 
 

nax. 2. md aragvisa da ioris Camonadenis Sigawliuri ganawileba procentebSi 
 

mniSvnelovania agreTve sionisa da Jinvalis wyalsacavebis  resursebis SeTan-
xmebuli gamoyenebac, romlisTvisac saWiroa wyalmoxmarebis dros garkveuli peri-
odisaTvis Camonadenis xarjis, anda misi uzrunvelyofis codna, raTa Semdgom masze 
dayrdnobiT ganisazRvros wyalaRebis moculobis uzrunvelyofa gvalvis periodSi 
mosalodneli deficitis gaTvaliswinebiT. aucilebelia wyalsacavebiT mosargeble 
xarjviTi obieqtebis inventarizaciis Catareba da maTi wyalmoxmarebis normebis 
dadgena, wylis gamanawilebeli sistemis aRWurva wylis xarjis gamzomi xelsawyoeb-
iT da maTi centralizebuli qselis Seqmna, wylis gamanawilebeli sistemis teqniku-
ri momsaxureba. 

zemoT ganxiluli 3 wyalsacavis saerTo auzSi nxg samuSaoTa poligonebze, 
romlebic moicavs md. liaxvis, qsnis, aragvis, iorisa da alaznis zemowels, agreTve 
md. faravnisa da xramis saTaveebs da borjomis xeobis zeda nawils, zemoqmedebis Ca-
tarebis Sedegad miRebuli damatebiTi wylis resursebis wilis gamoyofa wylis sa-
erTo xarjebSi calke amocanas warmoadgens. zamTarSi, Tovlis safaris fiqsirebul 
teritoriaze zemoqmedebis Sedegad misi gazrdis SemTxvevaSi es amocana SedarebiT 
martivad SeiZleba gadaiWras. 

rac Seexeba wlis Tbil periodSi konveqciur Rrublebze zemoqmedebis Catare-
bis Sedegad miRebuli wylis danamatis maRal sando doneze gamoyofas, saTanado me-
Todikis saimedo formiT damuSavebamde jer-jerobiT Zneli iqneba. Tumca naleqTa 
xelovnuri gazrdis samuSaoebis aRdgenis SemTxvevaSi, aRniSnul samuSaoTa  

sakmao periodis (5-10 wlis) ganmavlobaSi Catarebisas, sxvadasxva fizikuri da 
statistikuri meTodebis gamoyenebiT, SesaZlebeli gaxdeba am danamatis identifici-
reba wylis saerTo xarjidan.  

 wylis resursebis integrirebuli marTvis principebi SeiZleba gamoyenebuli 
iqnas agreTve saqarTvelos samxreT mTianeTSi SerCeuli poligonebisTvisac. kerZod, 
qvemo qarTlis, xrami-faravnisa da bakurianis poligonebze orive sezonSi Catarebu-
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li zemoqmedebis Sedegad faravnis tbaSi, walkisa da algeTis wyalsacavebSi dagro-
vili wylis damatebiTi resursebi SeiZleba moxmardes ninowmindis, walkisa da TeT-
riwyaros raionebis rwyvas, xramis kaskadisa da faravnis tbis eleqtrosadgurebze 
damatebiTi energiis gamomuSavebas, turistul-rekreaciuli potencialis gazrdas ba-
kurianisa da TeTriwyaros bazebze, meTevzeobis ganviTarebas poligonebSi Semavali 
did da saSualo zomis wyalsacavebze. wylis integrirebuli marTvis amocana sam-
xreT saqarTvelos regionSi gaadvilebuli iqneba mocemul etapze msxvili qalaqebi-
sa da samrewvelo sawarmoebis ararsebobiT. 

L 
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gazrda. stu hidrometeorologiis instituti, Tbilisi, 2016, gv. 51-52. 

4. grigolia g., sabaZe e., xmalaZe g. gvalvis Sedegebis Serbilebis SesaZlebloba 
iori-aragvis wyalsameurneo kompleqsuri sistemis gamoyenebiT. saq. mecn. akademiis 
hidrometeorologiis institutis Sromebi, Tbilisi, 2002, tomi 107, gv. 202-205. 

 
uak. 551.583 
naleqTa xelovnuri gazrdis samuSaoTa CarTva aRmosavleT saqarTveloSi 
wylis integrirebuli marTvis samomavlo sistemaSi. /b. beritaSvili, n. kapanaZe, 
T. cincaZe/ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.39-41. –qarT.; rez.: 
qarT., ingl., rus. klimaturi da radiolokaciuri monacemebis Seswavlis safuZvelze 
dadgenilia aRmosavleT saqarTveloSi naleqTa xelovnuri gazrdis samuSaoTa 
aRdgenis mizanSewoniloba. Seswavlilia potenciuri damatebiTi wylis resursebis 
efeqturad gamoyenebis SesaZlebloba wylis integrirebuli marTvis struqturaSi, 
rogorc iori-aragvis hidrosistemaSi Semavali sionis, Jinvalisa da Tbilisis 
wyalsacavebis, aseve saqarTvelos samxreT mTianeTSi arsebuli faravnis tbis, 
walkisa da algeTis wyalsacavebisTvis. 
 
UDC 551.583 
On the prospect of including precipitation artificial increasing  works in the integrated water resources 
management system in eastern Georgia. /Beritashvili B., Kapanadze N., Tsintsadze T./ Scientific 
Reviewed Proceedings  of the IHM, GTU. - 2019 - vol.127 - pp.41-43. Georg.; Abst.: Georg., Eng., Russ. 
Based on the study of climatic and radar data, the expediency of restoration precipitation artificial increase 
works was established. The possibility of efficient use of the obtained additional water resources in the 
integrated systems of both reservoirs (Sioni, Zhinvali, Tbilisi) included in the hydraulic systems of Iori-Alazani 
and reservoirs in the South Georgian Highlands (Lake Paravani, Tsalka and Algeti reservoirs) was studied in 
the presented article. 
 
УДК 551.583 
О перспективе включеня работ по искусственному увеличению осадков в интегированную 
систему управления водных ресурсов в восточной Грузии. /Бериташвили Б.Ш., Капанадзе Н.И., 
Цицадзе Т.Н./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.41-43. Груз.; Рез.: Груз., Англ., Рус. На 
основе изучения климатических и радиолокационных данных установлено целесообразность воста-
новления работ по искусственному увеличению осадков. Изучена возможность эфективного исполь-
зования полученых дополнительных водных ресурсов в интегрированных системах как водохрани-
лищах (Сиони, Жинвали, Тбилиси) входящих в гидросистемах Иори-Алазани, так водохранилищах. В 
Южногрузинское нагорье (озеро Паравани, Цалкское и Алгетское водохранилищах). 
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uak 551 
klimatis mosalodneli cvlilebis gavlena saqarTveloSi niadagis 
zedapiridan aorTqlebadobis da jamuri aorTqlebis sidideebze. 

b.beritaSvili, i.gelaZe, o.SveliZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

q. Tbilisi, saqarTvelo. omarshvelidze42@gmail.com 
 

 
niadagis zedapiridan aorTqlebadobis da jamiuri aorTqlebis wliuri 

jamebis dasadgenad visargebleT d. tiurkis meTodikiT [1]. avtoris saangariSo 
formulebs aqvT Semdegi saxe: 

E0=300+25t+0.05t3,       (1)              E=Z/(0.9+(Z/E0)2)1/2,       (2) 
sadac E0 da E–Sesabamisad aorTqlebadobis da jamuri aorTqlebis wliuri mniS-
vnelobebia; Z-atmosferuli naleqebis wliuri jami; t-saSulao wliuri temperatura. 

d.tiurkis meTodikas sxva mraval meTodikasTan SedarebiT mivaniWeT upirate-
soba imis gamo, rom qarTvel specialistebs araerTxel gamouyenebiaT igi TavianT 
SromebSi da miaCniaT, rom meTodika saqarTvelos pirobebSi iZleva damakmayofileb-
el Sedegs. sul bolos (mimdinare saukunis dasawyisSi) aRniSnuli meTodikiT isa-
rgeblebs v. m. comaiam, n. n. begaliSvilma da n a. begaliSvilma naSromSi romlis 
mizani iyo klimatis cvlilebebis pirobebSi mdinareuli Camonadenis Sefaseba. 

niadagis zedapiridan aorTqlebiadobasa da jamur aorTqlebis wliuri sidi-
deebi daTvlilia (1) da (2) formulebiT oTxi periodisTvis: 1985 wlis CaTvliT; 
1986–2010 ww; 2021–2050 ww da 2017-2100 wlebi. pirvel or intervalSi haeris temperatu-
ris saSualo wliuri mniSvneloba da atmosferuli naleqebis wliuri jami 
gaangariSebuli iqna hidrometeorologiuri qselis 33 sadguri dakvirvebebis 
monacemebze dayrdnobiT, xolo saprognozo scenarebi aRebulia klimatis 
cvlilebebis Sesaxeb saqarTvelos mesame erovnuli Setyobinebidan [2]. 

meteosadgurebi daaxloebiT Tanabrad aris ganawilebuli saqarTvelos mTel 
teritoriaze. maTgan oTxi zRvis donidan 1000 m-ze maRla mdebareobs. gamoTvlebis 
Sedegebi mocemulia cxrilSi I. rogorc cxrilidan Cans niadagis zedapiridan 
aorTqlebadobis sidide sakvlevi teritoriis mTel nawilSi izrdeba. yvelaze metad 
am parametrebma lagodexsa da gurjaanSi moimata, Sesabamisad 245,8 mm da 240,2 mm. 
yvelaze naklebi mateba fiqsirdeba fasanaurSi - 120,5 mm. procentuli cvlileba I-sa 
da IV intervals Soris 22-35%. yvelze dabalia fasanaurSi, yvelaze didi axmetasa 
da bolnisSi. rac Seexeba niadagis zedapiridan jamuri aorTqlebis sidides igi 
pirvel sam intervalSi izrdeba, xolo IV intrvalSi TiTqmis mTel teritoriaze 
klebulobs. 

 
 

cxrili I. niadagis zedapiridan aorTqlebadobisa da aorTqlebis saSualo 
wliuri jamebis mimdinare da mosalodneli cvlilebebi 

# mdinare 

aurTqlebadoba, mm jamuri aorTqleba, mm 
drois intervali, w. drois intervali, w. 

1986 
wla- 
mde 

1986-
2010 

2021-
2050 

2071-
2100 

1986 
wla- 
mde 

1986-2010 
2021-
2050 

2071-
2100 

1 dedoflis wyaro 616.2 654.6 700.5 820.6 440.5 461.6 465.0 461.7 
2 yvareli 715.0 745.2 803.7 950.4 590.1 600.6 631.4 633.1 
3 lagodexi 724.9 760.5 826.3 970.7 595.8 640.6 651.2 648.9 
4 gurjaani 710.2 739.9 803.7 950.4 531.3 548.7 579.3 475.7 
5 Telavi 681.8 710.2 771.1 904.8 523.8 532.7 558.7 540.2 
6  wnori 724.9 755.3 820.6 963.8 456.1 476.3 484.9 465.0 
7 axmeta 681.8 725.0 781.8 917.6 524.7 525.8 561.7 522.4 
8 sagarejo 645.9 672.6 724.9 855.6 510.4 506.1 543.8 538.1 
9 bolnisi 691.1 724.8 792.7 930.5 425.7 424.4 443.8 421.6 
10 Tbilisi 724.9 755.0 814.9 957.1 427.8 431.6 446.3 426.8 
11 cxinvali 584.2 620.4 663.5 782.3 432.9 462.9 492.0 470.0 
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cxrtili 1-is gagrZeleba 
12 axalcixe 557.8 565.2 608.1 719.9 389.9 387.8 430.7 423.3 
13 walka 460.8 470.0 512.0 592.1 368.5 390.1 427.3 752.5 
14 fasanauri 552.2 543.2 576.5 672.5 463.7 482.1 506.1 535.1 
15 mTa sabueTi 473.1 488.9 529.1 621.1 444.7 456.5 499.1 596.0 
16 quTaisi 814.9 837.9 904.8 1081.9 712 738.6 787.0 829.9 
17 zugdidi 774.4 803.7 861.6 991.4 713.2 750.6 808.6 867.9 
18 gali 776.4 809.0 873.7 1005.5 706.8 740.4 794.8 836.5 
19 soxumi 793.0 832.1 892.8 1034.3 712.5 738.9 789.5 864.3 
20 foTi 792.7 832.1 886.0 1019.8 732.0 780.5 833.9 886.8 
21 gori 637.2 650.2 700.5 820.6 409.7 416.0 448.8 423.6 
22 qobuleTi 760.5 792.7 867.6 991.4 729.9 756.9 810 843 
23 Caqvi 792.7 792.7 873.7 1005.5 764.9 769.0 841 940.5 
24 baTumi 803.7 826.3 930.6 995.0 772.9 793.0 890 937 
25 qeda 719.9 745.0 814.9 937.1 662.8 702.2 757.1 852.9 
26 xulo 616.2 616.2 677.2 776.4 556.0 574.0 623.6 690.3 
27 saCxere 668.0 672.5 776.4 867.6 541.4 570.3 674.7 607.7 
28 ambrolauri 650.2 659.1 715.0 849.6 562.2 576.5 610.1 641.7 
29 fsxu 565.2 580.4 628.8 739.9 548.9 564.5 613.7 707.3 
30 lentexi 580.4 596.0 637.2 760.5 494.4 552.8 589.9 671.8 
31 xaiSi 624.6 637.2 686.4 814.9 568.0 585.4 618.5 684.3 
32 mestia 451.8 463.8 502.0 592.0 410.6 429.5 459.4 507.8 

33 
goderZis 
gadasasvleli 

361.0 365.9 405.9 463.9 285.7 354.0 384.0 431.7 

 
niadagis zedapiridan aorTqlebadobis zrda Sesamabisad gamoiwvevs sasoflo-

sameurneo kulturebis wyalmoTxovnilebis gazrdas, ris Sedegadac dasavleT 
saqarTveloSi gaizrdeba sarwyavi farTobebi, xolo aRmosavleT saqarTveloSi-
sarwyavi wylis deficiti. 
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klimatis mosalodneli cvlilebis gavlena saqarTveloSi niadagis zedapiridan 
aorTqlebadobis da jamuri aorTqlebis sidideebze /beritaSvili b., gelaZe i., 
SveliZe o./ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.44-45. –qarT.; rez.: 
qarT., ingl., rus. haeris temperaturisa da atmosferuli naleqebis gazomili da 
prognozirebuli cvlilebebis safuZvelze Sefasebulia klimatis mosalodneli 
cvlilebebis savaraudo gavlena niadagis zedapiridan aorTqlebadobis da jamuri 
aorTqlebis sidideebze. gaangariSebulia maTi raodenobrivi maCveneblebi. 
 
Expected climate change impact of the soil and the total evaporation values of the whole process in 
Georgia. /Beritashvili B. Geladze I. Shvelidze O./ Scientific Reviewed Proceedings  of the IHM, GTU. - 
2019 - vol.127 - pp.44-45. Georg.; Abst.: Georg., Eng., Russ. Based on the actual and predicted changes in air 
temperature and rainfall, the assessment given of the possible impact of global warming on the evaporation 
from the land surface. The calculation of their expected quantitative indicators has been done. 

 
Оценка влияния ожидаемого изменения климата на испаряемость и суммарное  испарение с 
поверхности суши Грузии. /Бериташвили Б.Ш., Геладзе И.М., Швелидзе О.Г./ Науч. Реф. Сб. Труд. 
ИГМ ГТУ - 2019. вып.127 – с44-45. Груз.; Рез.: Груз., Англ., Рус. На основе фактического и 
прогнозируемого изменения температуры воздуха и атмосферных осадков дана оценка возможного 
влияния глобального потепления на испаряемость и суммарное испарение с поверхности суши. 
Рассчитаны их ожидаемые количественные показатели. 
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uak 551.583  
 globaluri daTboba: samegrelo-zemo svaneTis agroklimaturi 

maxasiaTeblebis cvlilebis tendenciebi 
melaZe g., melaZe m.  

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
Tbilisi, saqarTvelo  meladzem@gmail.com   meladze.agromet@gmail.com  

 
 klimatis globaluri daTboba msoflio masStabis problemaa. maRali tempera-
turis, dabali fardobiTi tenianobis da atmosferuli naleqebis Semcirebam SesaZ-
lebelia gamoiwvios ekologiuri wonasworobis rRveva [1]. rTuli reliefuri piro-
bebidan gamomdinare, saqarTvelo sakmaod mowyvladia klimatis globaluri cvlile-
biT gamowveuli bunebrivi katastrofebis mimarT. klimatis globaluri cvlilebis 
fonze aramdgradi ekologiuri mdgomareoba da eqstremaluri bunebrivi Tu stiqiu-
ri movlenebis gaxSireba-gamZafreba moiTxovs swraf da efeqtur reagirebas. aRniS-
nuli  cvlilebebis mimarT gansakuTrebiT mowyvladia agraruli seqtori, radgan 
agrokulturebis zrda-ganviTareba da produqtiuloba pirdapir kavSirSia klimatur 
cvlilebebTan.  
 globalurma daTbobam saqarTvelos teritoriac moicva, razec miuTiTebs mra-
valwliuri meteorologiuri dakvirvebaTa monacemebis analizi. aqedan gamomdinare 
agroseqtorSi aqtiur temperaturaTa jamebis matebis gaTvaliswinebiT, saWiroa da-
zustdes agrokulturebis gavrcelebis zonebi da masSi Setanili iqnas Sesabamisi 
cvlilebebi. amitom, Cveni kvlevis mizans warmoadgenda samegrelo-zemo svaneTis te-
nian subtropikul mTian da maRalmTian zonebSi gamogvevlina globaluri daTbobis 
pirobebSi agroklimaturi maCveneblebis - aqtiur temperaturaTa (>10°C) da atmosfe-
ruli naleqebis (mm) jamebis cvlilebis tendenciebi;  aseve, agroklimaturi zonebis 
gamoyofa agrokulturebis normaluri produqtiulobis da gavrcelebisaTvis, saba-
ziso (mimdinare) da momavlis scenaris temperaturis 1°C-iT matebis mixedviT.  
 zemoaRniSnulidan gamomdinare, samegrelo - zemo svaneTis teniani subtropiku-
li (zugdidi), mTiani (xaiSi) da maRalmTiani (mestia) zonebisaTvis damuSavebuli da 
gaanalizebuli iqna meteorologiur dakvirvebaTa monacemebi (haeris dReRamuri sa-
Sualo temperaturebi da atmosferuli naleqebis jamebi) savegetacio periodSi. ris-
Tvisac, gamoyenebulia saqarTvelos garemos erovnuli saagentos mravalwliuri 
(1948-2017ww) sabaziso (mimdinare) aseve, momavlis scenari (temperaturis 1°C-iT mateba 
2020-2050 ww. periodisaTvis), romelic miRebulia regionuli klimaturi modeliT 
RegCM-4 da socialur-ekonomikuri ganviTarebis scenariT A1B1 [2].  
 samegrelo - zemo svaneTi mdebareobs dasavleT kavkasionis samxreT-aRmosavleT 
ferdobze. aq teniani subtropikuli tipis klimati vrceldeba Savi zRvis sanapiro 
zolidan Crdilo-aRmosavleTiT zR.donidan 500-600 m simaRlemde. mTiani, zomieri 
tipis klimati 1400-1500 m simaRlemde, maRalmTiani, kontinenturi tipis klimati 2500 
m simaRlemde. sakvlevi teritoriis sabaziso (mimdinare) haeris  dReRamuri Tvis sa-
Sualo temperaturebis monacemebis analizisa da damuSavebis Sedegad, SemuSavebuli 
scenariT temperatris 1°C-iT matebisas dadgenili iqna gazafxulze temperaturis 
>10°C zeviT da Semodgomaze <10°C-is qvemoT mdgradi gadasvlis TariRebi. miRebul 
TariRebs Soris ganisazRvra aqtiur temperaturaTa jamebi. gazafxulze da Semodgo-
maze temperaturis >10°C-is zeviT da <10°C-is qveviT gadasvlis TariRebis dadgena 
warmoebda Semdegi gantolebebiT:  
 
 

y=-2.4X+79 (gazafxulze),    y=3.2X-33 (Semodgomaze), 
 
 

gantolebebSi y - gazafxulze da Semodgomaze haeris temperaturis >10°C-is zeviT da 
<10°C qveviT gadasvlis TariRia, x - gazafxulze da Semodgomaze ori Tvis (anu 
TiToeuli Tvis) saSualo temperaturis Sekrebili jamia (gazafxulze Teberval-
martis an marti-aprilis, Semodgomaze seqtember-oqtombris an oqtomber-noembris) [3]. 
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savegetacio periodisaTvis gamoTvlili iqna agreTve, atmosferuli naleqebis 
jamebi wlebis mixedviT.  
 aRvniSnavT, rom tenian subtropikul zonaSi momavlis scenariT, temperaturis 
1°C-iT matebisas gazafxulze >10°C-is zeviT gadasvlis TariRi saSualod 4 dRiT 
adre dgeba (20.III), xolo Semodgomaze <10°C qvemoT gadasvla 8 dRiT gvian (29.XI) 
aRiniSneba. maSasadame, savegetacio periodi gaxangrZlivebulia 12 dRiT anu 242 
dRidan (sabaziso) 254 dRemde. gaxangrZlivebuli savegetacio periodi agroseqtoris 
muSakebs da agrofermerebs xelsSeuwyobs gazafxulze saSualod 4 dRiT adre 
niadagis damuSavebaSi, Caisa da citrusovani plantaciebis qveS organuli da 
mineraluri sasuqebis niadagSi Setana-CaxvnaSi, aseve, bostneuli kulturebis 
niadagSi CaTesvasa da CiTilebis gadargvaSi da sxva. Semodgomaze ki 8 dRiT gvian 
vegetaciis gaxangrZliveba xelsayreli iqneba citrusovani, feihoias, zeTovani 
(tungi) kulturebis nayofebis srulad momwifebisaTvis. 
 tenian subtropikul zonaSi aqtiur temperaturaTa jamebi (>10°C) Seadgens 
4368°C (sabaziso), xolo scenariT temperaturis 1°C-iT matebisas - 4591°C. momatebuli 
temperaturis jami (223°C) sasargeblo iqneba citrusovani kulturebis nayofebis xa-
risxianad sruli momwifebisa da produqtiulobisaTvis. garda amisa, igi uzrunvel-
yofs Cais, vazis, marcvleulis, xexilovani, teqnikuri (tungi, dafna, eTerzeTovanebi, 
Tambaqo), kivi (aqtinidia), Txili da sxva kulturebis maRalxarisxian mosavals, ni-
adagis Sesabamisi tenianobis pirobebSi. 
 mocemuli regionis mTian zonaSi momavlis scenariT, temperaturis 1°C-iT 
matebisas gazafxulze >10°C-is zeviT gadasvlis TariRi saSualod 5 dRiT adre 
dgeba (6.IV), xolo Semodgomaze <10°C qvemoT gadasvla 6 dRiT gvian (28.X) aRiniSneba. 
maSasadame, savegetacio periodi gaxangrZlivebulia 11 dRiT anu 194 dRidan 
(sabaziso) 205 dRemde. aRniSnul zonaSi aqtiur temperaturaTa jamebi (>10°C) 
momatebulia 189°C-iT da Seadgens 3525°C. momavalSi, momatebuli temperaturaTa jami  
xelsayreli aRmoCndeba (niadagis teniT uzrunvelyofis pirobebSi) marcvleuli 
(simindi, xorbali, qeri), parkosani, bostneuli, vazis, xexilovani da sxva 
kulturebis maRali produqtiulobisaTvis. 
 maRalmTis zonaSi vegetaciis periodi gaxangrZlivebulia 9 dRiT. gazafxulze 
temperaturis >10°C-is zeviT gadasvlis TariRi scenariT, 1°C-iT matebisas aRiniSneba 
6.V, sabazisosTan SedarebiT 4 dRiT adre, xolo Semodgomaze <10°C-is qvemoT 
gadasvlis TariRi daikvirveba 5 dRiT gvian (3.X). mocemul zonaSi aqtiur 
temperaturaTa jamebi (>10°C) gazrdilia 192°C-iT da Seadgens 2206°C. momavlisaTvis 
(2020-2050 ww) mosalodneli aqtiur temperaturaTa jamis gazrda gaaumjobesebs 
marcvleulis, bostneulis, saadreo xexilovanebis, kenkrovanebis, mecxoveleobis 
sakvebi Zirxvenebis da saTib-saZovrebis ganviTarebas da produqtiulobas. 
 zemoaRniSnuli mravalwliuri (1948-2017) samocdaaTwliani meteorologiuri 
dakvirvebaTa monacemebi moicavs klimatis globaluri daTbobis sawyis periods, ga-
suli saukunis 70-80-ian wlebs. saidanac, ZiriTadad daiwyo misi gavlena miwispira 
haeris fenaSi temperaturis matebaze da agroklimatur maCveneblebze (aqtiur tempe-
raturaTa da atmosferuli naleqebis jamebi da sxva). am maCveneblebis naTlad war-
modgenis mizniT, zemoaRniSnuli samocdaaTwliani periodis dakvirvebaTa monacemebi 
SedarebisaTvis ganawilebuli iqna or 35-wlian periodebad. I periodi moicavs 1948-
1982 ww, II periodi 1983-2017 ww. 
 mocemul teritoriaze municipalitetebis (zugdidi, xaiSi, mestia) mixedviT, meo-
re periodSi haeris aqtiuri temperaturis (>10°C) dadgomis TariRi adre iwyeba, xo-

lo temperaturis (<10°C) qvemoT gadasvla gvian mTavrdeba pirvel periodTan Sedare-
biT. amave periodSi momatebulia aqtiur temperaturaTa jamebi da vegetaciis xan-
grZlivoba. atmosferuli naleqebis jamebi meore periodSi, mTian da maRalmTian zo-
nebSi Semcirebulia, xolo tenian subtropikul zonaSi (zugdidi) momatebulia. miux-
edavad amisa, momavalSi naleqebi Tu aRniSnulze mets ar daiklebs, igi marcvleu-
li, bostneuli da sxva erTwliani kulturebisaTvis, aseve mecxoveleobis Zirxvena 
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wvniani sakvebi, saTib-saZovarebis ganviTarebisaTvis calkeul wlebSi morwyvis fon-
ze damakmayofilebeli iqneba.  
 aRniSnuli maxasiaTeblebis msvlelobis dinamika gamosaxuli iqna trendebiT, 
romelTa mixedviT samegrelo-zemo svaneTis tenian subtropikul, mTian da maRal-
mTian zonebSi gamovlenilia aqtiur temperaturaTa jamebis matebis da atmosferuli 
naleqebis jamebis klebis tendenciebi, gamonaklisia teniani subtropikuli zona, sa-
dac fiqsirdeba atmosferuli naleqebis mateba (naxazi 1, 2, 3).  

 

  
 
naxazi 1. samegrelo-zemo svaneTis teniani subtropikuli zonis (zugdidi) aqtiur 

temperaturaTa (>10°C) da atmosferuli naleqebis (mm) jamebis msvlelobis 
dinamika (1948-2017)  

 

 
 
naxazi 2. samegrelo-zemo svaneTis mTiani zonis (xaiSi) aqtiur temperaturaTa (>10°C) 

da atmosferuli naleqebis (mm) jamebis msvlelobis dinamika (1948-2017) 
 

   
 
naxazi 3. samegrelo-zemo svaneTis maRalmTiani zonis (mestia) aqtiur temperaturaTa 

(>10°C) da atmosferuli naleqebis (mm) jamebis msvlelobis dinamika (1948-2017) 
 
trendebis gantolebebidan gamoangariSebulia aqtiur temperaturaTa jamebis (>10°C) 
matebis da atmosferuli naleqebis jamebis (mm) mateba/klebis tendenciebi (cxr. 1). 
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mocemuli cxrilidan, tenian subtropikul zonaSi aqtiur temperaturaTa jamis 
mateba aRiniSneba 428°C-mde, xolo yovel 10 welSi matebis saSualo siCqare Seadgens 
61.1°C. atmosferuli naleqebis matebis tendencia daikvirveba 201 (mm), saSualo 
siCqare yovel 10 welSi 28.7 (mm). 

globaluri daTbobis pirobebSi aqtiuri temperaturebis jamis mateba 
analogiurad Tu gagrZelda, 4-5 aTeuli wlis Semdeg SeiZleba sabaziso (mimdinare) 
temperaturis jamma sakmaod solidur namats miaRwios, tenian subtropikul zonaSi 
400°C da mets, mTian da maRalmTian zonebSi 300°C da mets. aRniSnuli SesaZloa 
xelsayreli aRmoCndes mTian da maRalmTian zonebSi agrokulturebis ganviTareba-
produqtiulobisaTvis (Sesabamisi atmosferuli naleqebis SemTxvevaSi). 
 

cxrili 1. aqtiur temperaturaTa (>10°C) da atmosferuli naleqebis  
jamebi (mm) trendebis mixedviT 

 
regioni/  
zona 

 
meteo-

sadguri 

aqtiur temperaturaTa jami (>10°C)   
periodis 
dasawyisi 

periodis 
dasasrul

i 

 
mateba 

 
kleba 

saSualo siCqare 
yovel 10 welSi 
mateba kleba 

samegrelo-zemo 
svaneTi, teniani 
subtropikuli 

 
zugdidi 

 
4156 

 
4584 

 
428 

  
61,1 

 

mTiani xaiSi 3178 3470 292  41.7  
maRalmTiani mestia 1877 2134 257  36.7  
samegrelo-zemo 
svaneTi, teniani 
subtropikuli 

 
zugdidi 

atmosferuli naleqebis jami (mm) 

974 1175 201  28.7  

mTiani xaiSi 690 655  35  5.0 
maRaRmTiani mestia 449 430  19  2.7 

  
 sakvlev teritoriaze agroklimaturi zonebis gamoyofis scenarisaTvis 
gaTvaliswinebulia temperaturis 1°C-iT mateba (cxr. 2), risTvisac gamoyenebuli iqna 
haeris dReRamuri saSualo temperaturis >10°C-is zeviT gadasvlis TariRebi, aqtiur 
temperaturaTa jamebi da zR.donidan simaRle (m).  
 aRniSnuli monacemebi damuSavebuli iqna agrometeorologiaSi miRebuli 
maTematikuri statistikis meTodis gamoyenebiT da damyarebuli iqna mWidro 
korelaciuri kavSirebi. miRebuli saimedo kavSirebidan gamomdinare, Sedgenilia 
regresiis gantolebebi (cxr. 2).  
 

cxrili 2. regresiis gantolebebi haeris dReRamuri saSualo temperaturebis 
>10°C-is zeviT TariRis dadgomis da aqtiur temperaturaTa jamebis   

gansazRvrisaTvis 
>10°C-is TariRis 

dadgomis da ΣT 
gansazRvra 

sabaziso, 
teniani 

subtropikuli 
zonisaTvis 

scenari, 1°C-iT 
mateba teniani 
subtropikuli 
zonisaTvis 

sabaziso,  
mTiani da 

maRalmTiani 
zonebisaTvis 

scenari, 1°C-iT 
mateba, mTiani da 

maRalmTiani 
zonebisaTvis  

TariRis 
gansazRvris 

n=0.025h+57 n=0.028h+51 n=0.029h+55 n=0.021h+54 

ΣT gansazRvris T=-36.53n-
0.75h+6537 

T=-16.711n-
1.127h+5496 

T=-30.923n-
0.57h+6085 

T=-63.98n-
0.0113h+7920 

gantolebebSi: n - dReTa ricxvia 1 Tebervlidan temperaturis >10°C-is zeviT 
dadgomis TariRamde; h - zR.donidan simaRle (m); T - aqtiuri temperaturis jami 
(>10°C). 
 mocemuli gantolebebiT, sabaziso da momavlis (2020-2050) scenaris (1°C-iT 
mateba) gaTvaliswinebiT gansazRvrulia aqtiur temperaturaTa jamebi, ris 
safuZvelzec gamoyofilia kulturebis gavrcelebis agroklimaturi zonebi.  tenian 
subtropikul I zonaSi 500 m simaRlemde yovel 100 m gradaciiT gamoyofilia 
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citrusovani kulturebis gavrcelebisaTvis 5 mikrozona. mocemuli mikrozona 
xelsayrelia aRniSnuli kulturebis produqtiulobis da nayofebis   sruli 
momwifebisaTvis [4].  
 I - mikrozona moicavs Savi zRvis sanapiro zolis mimdebare teritorias 
zR.donidan 100 m simaRlemde, sadac aqtiur temperaturaTa jami Seadgens 4450-4300°C 
(sabaziso). xolo scenariT 1°C-is matebisas 4650-4500°C. mandarinis kulturis 
nayofebs xarisxianad sruli momwifebisaTvis sWirdeba 4100°C da meti aqtiur 
temperaturaTa jami, forToxals da greipfruts - 4300°C da meti, limons 4000°C-mde. 
 II - mikrozona mdebareobs I mikrozonis maRla zR.donidan 200 m simaRleze, 
sadac sabaziso temperaturis jamia 4300-4120°C, scenariT (1°C-iT mateba) temperaturis 
jami Seadgens 4500-4300°C. am zonaSic SesaZlebelia limonis da mandarinis nayofebis 
xarisxiani, sruli momwifeba yovel wels, xolo forToxlis da greipfrutis 2-3-
jer yovel 10 da met welSi (sabaziso), scenaris mixedviT, aRniSnuli kulturebis 
sruli simwife mosalodnelia I mikrozonis analogiurad. zonaSi rekomendebulia 
sxva saxis erTwliani da mravalwliani agrokulturebis warmoeba. 
 III - mikrozona mdebareobs II mikrozonis maRla zR.donidan 300 m simaRleze, 
sadac sabaziso temperaturis jamia 4120-3960°C. scenaris mixedviT (1°C-iT mateba) igi 
Seadgens 4300-4100°C. limonis da mandarinis sruli simwife mosalodnelia 6-5-jer 
(Sesabamisad) yovel 10 welSi, xolo forToxlis da greipfrutis erTxel yovel 10 
welSi (sabaziso). scenariT, limonis da mandarinis sruli simwife SesaZlebelia 
yovel wels, forToxlis da greipfrutis 6-jer yovel 10 welSi. 
 IV - mikrozona mdebareobs zR.donidan 400 m simaRleze. am zonaSi sabaziso 
temperaturis jamia 3960-3790°C, scenariT (1°C-iT mateba) - 4100-4000°C Seadgens. zonaSi 
limonis sruli simwife mosalodnelia 2-jer yovel 10 welSi (sabaziso), xolo 
scenaris mixedviT limoni 10-jer damwifdeba, forToxali da greipfruti 2-jer, 
mandarini 7-jer yovel 10 welSi. 
 V - mikrozona vrceldeba zR.donidan 500 m simaRlemde. am zonaSi sabazisos 
mixedviT citrusebis gavrceleba sawarmoo mizniT ar aris rekomendebuli, aqtiur 
temperaturaTa jamis nalklebobis (3790-3620°C) gamo. scenariT (1°C-iT mateba) 
temperaturis jami Seadgens 4000-3800°C. aRniSnuli temperaturis pirobebSi limonis 
sruli simwife SesaZlebelia 8-jer, Tu zamTris yinvebisagan saimedod iqneba 
daculi, forToxlis da greipfrutis erTxel, mandarinis 2-jer yovel 10 welSi, 
Tumca naklebad rentabeluri iqneba.  
 zemoaRniSnulidan SeiZleba davaskvnaT, rom temperaturis 1°C-iT matebisas 
mocemul mikrozonebSi citrusovani kulturebis nayofebis xarisxianad sruli 
momwifebis uzrunvelyofis Sefasebis mixedviT, yovel 10 da met welSi gvaZlevs 
garantias, mocemuli kulturebis sawarmoo gavrcelebis SesaZleblobaze, 
zR.donidan 300-400 m da met simaRleze. scenariT, temperaturis 1°C-is 
gaTvaliswinebiT tenian subtropikul zonaSi 500 m simaRlemde SesaZlebelia, sxva 
saxis agrokulturebis (samarcvle simindi, xorbali, bostneul-baRCeuli, Cai, vazi, 
teqnikur-zeTovani da eTerzeTovani, kivi (aqtinidia), Txili da sxva) maRali 
produqtiuloba niadagis Sesabamisi tenianobis pirobebSi. 
 samegrelo - zemo svaneTis teniani subtropikuli zonis, 500 m simaRlis zeviT 
1500 m simaRlemde vrceldeba regionis mTiani teritoria. sadac gamoyofilia ori 
agroklimaturi zona (IIO da III).  
 II - agroklimaturi zona vrceldeba 500 m-dan 1000 m simaRlemde. sabazisos 
aqtiur temperaturaTa jami Seadgens 3620-2790°C, scenaris mixedviT temperaturis 1°C-
iT matebisas 3800-3110°C farglebSia. mocemul zonaSi gavrcelebulia kaklovani, 
xexilovani, bostneuli da sxva kulturebi. momavlis scenariT (1°C-iT mateba) 
SeiZleba gavrcelebuli iqnas vazis jiSebi (colikauri, cicqa da sxva) 700-800 m-dan 
1000 m da odnav met simaRlemde, Cais kultura 600-700 m simaRleze. 
 III - agroklimaturi zona vrceldeba 1000 m-dan 1500 m simaRlemde. sabaziso 
aqtiuri temperaturis jamia 2790-1960°C, xolo scenariT Seadgens 3110-2430°C. momavlis 
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scenariT xorbali (saSemodgomo, sagazafxulo), qeri, Svria, kartofili, bostneuli 
kulturebi 1400-1500 m-dan (sabazisos) aiwevs maRla 1600-1750 m da met simaRlemde, 
samarcvle simindi 900 m-dan (sabaziso), sawarmoo mizniT SesaZlebeli iqneba 
gavrceldes 1200 m-mde, xexilovanebi 1300 m-dan (sabaziso) 1400-1550 m da met 
simaRlemde. 
 mocemuli regionis mTiani teritoriis zemoT 1500 m-dan 2500 m simaRlemde 
vrceldeba regionis maRalmTiani teritoria, sadac aseve gamoyofilia ori 
agroklimaturi zona (IV-V). 
 IV - agroklimaturi zona vrceldeba 1500 m-dan 2000 m simaRlemde. aRniSnul 
zonaSi sabazisos aqtiur temperaturaTa jami ramdenadme Semcirebulia, saSualod 
Seadgens 1960-1130°C, scenaris mixedviT - 2430-1760°C. zonaSi siTbos reJimis mxriv 
xelsayreli pirobebi Seiqmneba sabazisosTan SedarebiT xorblis (saSemodgomo, 
sagazafxulo), qeris, Svris, kartofilis, kenkrovanebis (Savi da wiTeli mocxari, 
qacvi, Jolo, kuneli) gavrcelebisaTvis. SesaZlebeli iqneba mecxoveleobis wvniani 
sakvebi Zirxvenebis da saTib-saZovrebis arealis gafarToeba. 
 V - agroklimaturi zona vrceldeba 2000 m-dan 2500 m simaRlemde. am zonaSi 
sabazisos aqtiur temperaturaTa jami Seadgens 1130-300°C. temperaturaTa jami 
aSkarad Semcirebulia. 2300 m simaRleze ki temperaturis jami Seadgens 630°C. 
mocemul temperaturaze zemoaRniSnuli kulturebis warmoeba ararentabeluria. 
scenariT (1°C-iT mateba) aqtiuri temperaturis jami (>10°C) Seadgens 1760-1080°C. 
temperaturis jami 2300 m simaRleze 1350°C-mdea, rac sabazisosTan SedarebiT 
xelsayrelia mecxoveleobis wvniani sakvebi Zirxvenebis warmoebisa da saTib-
saZovrebis ganviTarebisaTvis.  
 Catarebuli gamokvlevebis Sedegebidan gamomdinare, dasturdeba globaluri 
daTbobis gavlena samegrelo-zemo svaneTis tenian subtropikul, mTian da 
maRalmTian regionze. igi aSkarad moqmedebs aqtiur temperaturaTa jamebis matebaze, 
savegetacio periodis gaxangrZlivebaze, atmosferuli naleqebis, ZiriTadad 
Semcirebaze. globaluri daTbobis pirobebSi gaTvaliswinebuli momavlis (2020-2050) 
scenari, temperaturis 1°C-iT mateba sakvlevi regionis zonebSi agrokulturebze 
arsebiT negatiur gavlenas ver moaxdens Tu globaluri daTbobisas temperatura 
scenariT gaTvaliswinebul temperaturaze maRali ar aRmoCndeba (1-2°C). piriqiT, 
SeiZleba xelsayreli iyos zR.donidan simaRleebis mixedviT agrokulturebis 
gavrcelebisaTvis. sadac, momavlisaTvis 1°C-iT matebisas agrokulturebis 
gavrceleba SesaZlebeli iqneba 100-200 m-iT maRla, amJamad arsebul sabazisosTan 
SedarebiT.  
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uak 551.583  
globaluri daTboba: samegrelo-zemo svaneTis agroklimaturi maxasiaTeblebis 
cvlilebis tendenciebi /melaZe g., melaZe m./ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 
- t.127 - gv.46-52. –qarT.; rez.: qarT., ingl., rus. samegrelo - zemo svaneTis regionis 
teniani subtropikuli, mTian da maRalmTian teritoriebze Catarebuli meteorolog-
iuri dakvirvebebis (1948-2017) safuZvelze, gamovlenilia globaluri daTbobis gav-
leniT agroklimaturi maxasiaTeblebis cvlilebis tendencia. mocemuli gantolebe-
biT, mimdinare (sabaziso) da momavlis (2020-2050) scenaris (haeris temperaturis 1°C-
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iT mateba) gaTvaliswinebiT, gansazRvrulia aqtiur temperaturaTa jamebi (>10°C), 
ris safuZvelzec gamoyofilia sasoflo-sameurneo kulturebis gavrcelebis agrok-
limaturi zonebi. sadac, temperaturis 1°C-iT matebisas maTi gavrceleba SesaZlebe-
li iqneba zR. donidan 100-200 metriT ufro maRla, arsebul zonebTan SedarebiT. 
 
UDC  551.583 
Global warming: tendency of change the agroclimatic features of Samegrelo-Zemo Svaneti  /Meladze G., 
Meladze M./ Scientific Reviewed Proceedings  of the IHM, GTU. - 2019 - vol.127 - pp.46-52. Georg.; Abst.: 
Georg., Eng., Russ. Based on the meteorological observations (1948-2017) carried out in the areas of humid 
subtropical, mountainous and high-mountainous of Samegrelo - Zemo Svaneti region, a trend of changing the 
agroclimatic features has been identified under the impact of global warming. By the equations there are 
defined the sums of active temperatures (>10°C) according to current and future scenario (2030-2050), in case 
of temperature increase by 1°C and there are allocated the agroclimatic zones for distribution of crops. where a 
1ºC temperature increase will make it possible to grow the crops 100-200 m higher as compared to the present 
zones. 
 
УДК 551.583 
Глобальное потепление: тенденции изменений агроклиматических характеристик Самегрело - 
Земо Сванетии /Меладзе Г.Г., Меладзе М.Г./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.46-52. 
Груз.; Рез.: Груз., Англ., Рус. На основании метеорологических наблюдений (1948-2017 гг.), 
проведенных во влажных субтропических, горных и высокогорных районах региона Самегрело - Земо 
Сванетии, под влиянием глобального потепления, выявлены тенденции изменений агроклиматических 
характеристик. С учетом текущего (базового) и будущего (2025-2050 гг.)  сценария (повышение 
температуры воздуха на 10C), данными уравнениями определены суммы активных температур  (>100C), 
на основании которых выделены агроклиматические зоны, где при повышении температуры на 10C 
распространение сельскохозяйственных культур будет возможно на 100-200 м выше над уровнем моря 
по сравнению с существующими зонами. 
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qarbuqian dReTa ricxvis mravalwliuri svla klimatis cvlilebis 

pirobebSi saqarTvelos mTian regionebSi 
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saqarTvelos teritoriaze qarbuqebi dakavSirebulia civi haeris masebis SemoW-

rasTan, rogorc dasavleTidan aseve, aRmosavleTidan. frontebis gavla ganapirobebs 
qarbuqebis gaZlierebas. qarbuqi, romelic dakavSirebulia dasavleTis procesebTan, 
moicavs TiTqmis saqarTvelos mTel teritorias. dasavleT saqarTveloSi mas Tan 
axlavs Tovli, danarCen raionebSi SeiZleba qondes miwispira qarbuqis xasiaTi [1].  

aRmosavleTis procesebisas qarbuqi moicavs mTel aRmosavleT saqarTvelos da 
samxreT saqarTvelos mTianeTis mniSvnelovan nawils, aseve, gamonaklis SemTxvevebSi  
vrceldeba dasavleT saqarTvelos maRalmTian raionebSi [2].   

qarbuqTa xasiaTs ganapirobebs pirobebis mTeli kompleqsi: myari saxiT wamosu-
li  naleqebis raodenoba, qaris siCqare da mimarTuleba, amindis cvalebadoba, re-
liefis konfiguracia da masTan dakavSirebuli punqtebis daculoba. qarbuqis gada-
tanis  intensivoba mniSvnelovnad aris damokidebuli Tovlis qarebis dinebis siCqa-
reze, Tovlis safaris simyareze, Tovlis nawilakebis zomaze da haeris temperatu-
rasa da sinotiveze [3,4].  

saqarTvelos mTis kurortebis ganviTarebisTvis xelis Sewyobis mizniT, mniS-
vnelovania  sxvadasxva saSiSi meteorologiuri movlenebis, maT Soris qarbuqis Se-
degad miyenebuli zianis droulad aRmofxvra, SeaZleblobis farglebSi winaswari 
zomebis gatareba aRniSnuli zianis minimumamde dayvanisaTvis da am kuTxiT usafr-
Txo garemos Camoyalibeba. aseve, mniSvnelovania saqarTvelos, rogorc regionaluri 
satransporto (saavtomobilo, sarkinigzo da sahaero) „habis“ Seuferxebeli funqci-
onirebisTvis qarbuqis efeqturad marTvis  RonisZiebebis gatareba [5].  

rogorc cnobilia klimatis cvlileba, romelic 1990 wlidan gamoixateba kli-
matis intensiur globalur daTbobaSi, mniSvnelovan gavlenas axdens sxvadasxva sa-
SiSi meteorologiuri movlenebis Camoyalibebasa da ganviTarebaze. aqedan gamomdi-
nare dRis wesrigSi dgeba qarbuqis, rogorc erT-erTi saSiSi meteorologiuri mov-
lenis Seswavla, maT Soris bolo aTwleulebis ganmavlobaSi qarbuqianobis cvli-
lebis kuTxiT.  

kvlevis mizans warmoadgens klimatis cvlilebis fonze qarbuqian dReTa ric-
xvis mravalwliuri msvlelobis gamokvleva saqarTvelos teritoriaze bolo 50 
wlis ganmavlobaSi. 

miznis miRwevas dasWirda Semdegi amocanebis gadaWra: 
1. qarbuqian dReTa saSualo da udidesi wliuri ricxvis gansazRvra da analizi 

1966-1989 wlebSi saqarTveloSi; 
2. qarbuqian dReTa saSualo da udidesi wliuri ricxvis gansazRvra da analizi 

1990-2017 wlebSi saqarTveloSi. 
kvlevis masalebad gamoyenebul iqna saqarTvelos teqnikuri universitetis hid-

rometeorologiis institutSi arsebuli saarqivo masala da literatura qarbuqia-
obis Sesaxeb. aseve, saqarTvelos garemos dacvisa da soflis meurneobis saminstros 
garemos erovnuli saagentos dakvirvebaTa monacemebi da klimaturi cnobarebi 
[6,7,8,9,10]. 

kvlevis meTodologiad gamoyenebul iqna maTematikuri statistikisa da alba-
Tobis Teoriis meTodebi. 

SromaSi gamoyenebulia 7 meteorologiuri sadguris monacemebi qarbuqianobis 
Sesaxeb, romlebzec dakvirvebaTa SedarebiT grZeli rigi mogvepoveba. samwuxarod 
90-iani wlebidan mkveTrad Semcirda meteorologiuri sadgurebisa da saguSagoebis 
ricxvi, ris Sedegadac dakvirvebebi sxvadasxva meteorologiur movlenaze TiTqmis 
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aRar mimdinareobda, amitomac 1993 wlidan monacemebi maT Sesaxeb mwiria da nakleb-
saimedoa [11]. 

qarbuqis mravalwliuri svla Sefasebulia ori periodis – 1966-1989ww. da 1990-
2017ww. – erTmaneTTan SedarebiT. Seswavlil iqna am periodebSi qarbuqian dReTa sa-
Sualo da udides dReTa ricxvis msvleloba. qarbuqian dReTa saSualo wliuri da 
udidesi wliuri ricxvis mdgomareoba Sesabamis punqtebze moyvanilia cxrilis sa-
xiT (cxr. 1, 2). 

  

cxrili 1. qarbuqian dReTa ricxvi (wliuri) 1966-1989ww. 
punqti saSualo udidesi სიმაღლე ზ/დ. მ. 
TianeTi 4.2 16 1099 
mTa sabueTi 42.5 105 1242 
baxmaro 57.3 135 1926 
kojori 3 16 1338 
walka 2.9 21 1457 
faravani 55.7 117 2100 
goderZis uRelt. 103.3 162 2025 
 

cxrili 2. qarbuqian dReTa ricxvi (wliuri) 1990-2017ww. 
punqti saSualo udidesi სიმაღლე ზ/დ. მ. 
TianeTi (1990-2014) 1 4 1099 
mTa-sabueTi (1993-2001) 6 22 1242 
baxmaro (1990-2010)  2.5 23 1926 
kojori (1990-2005) 1.7 7 1338 
walka (1990-2017) 4.3 18 1457 
faravani (1990-2006) 18 46 2100 
goderZis uRelt. (1990-2006) 45.6 100 2025 

 

rogorc ukve avRniSneT 90-iani wlebidan dRemde monacemebi qarbuqian dReTa 
ricxvis Sersaxeb ar aris srulyofili, sxvadasxva sadgurze sxvadasxva periods 
moicavs (cxr. 2).  

cxr. 1, 2 – ze dayrdnobiT Cvens mier Sedgenil iqna grafikebi sadac naCvenebia 
qarbuqian dReTa saSualo da maqsimaluri dReTa ricxvis ganawileba 1966-1989ww. da 
1990-2017ww. periodSi (nax. 1, 2). 

 

 
nax. 1. qarbuqian dReTa saSualo wliuri ricxvis ganawileba 

 

 
nax. 2. qarbuqian dReTa maqsimaluri wliuri ricxvis ganawileba 
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rogorc nax. 1, 2 – dan irkveva qarbuqian dReTa rogorc saSualo aseve 

maqsimaluri ricxvis maCvenebeli 1990-2017 wlebSi gacilebiT dabalia 1966-1989 
wlebis periodTan SedarebiT. 

qarbuqian dReTa ricxvis mravalwliuri msvleloba 1966-2010 wlebis 
periodisTvis naCvenebia  nax. 3-ze. Cvens mier SerCeul iqna qarbuqianobis maRali 
maCveneblis mqone 4 meteorologiuri sadguri saqarTvelos maStabiT sadac 
mogvepoveba dakvirvebaTa grZeli rigi. Sedgenil iqna grafiki Sesabamisi trendis 
aRmweri xaziT. 

 
 

 
 
 
 
 
 
 
 
 
 
   

nax. 3. qarbuqian dReTa ricxvis mravalwliuri msvleloba 
 

rogorc nax. 3-dan irkveva qarbuqian dReTa ricxvis mravalwliur msvlelobas 
1966-2010 wlebSi oTxive sadgurze axasiaTebs daRmavali trendi.  

msoflio meteorologiuri organizaciis mier 1990 weli miCneulia intensiuri 
globaluri daTbobis dawyebis TariRad.  

nax. 3-ze naCvenebi trendebi qarbuqianobas axasiaTebs mTlianad sakvlevi 
periodisTvis, sadac rTulia gansazRvro rogor zemoqmedebs globaluri daTbobis 
dawyebis Semdgomi periodi qarbuqis mravalwliuri msvlelobis erTian trendze. 
sainteresoa Tu rogor viTardeba qarbuqianobis mravalwliuri svla 1990 wlidan, 
anu intensiuri globaluri daTbobis dawyebidan. am mizniT nax. 3-Si moyvanili 
meteosadgurebisTvis Sedgenil iqna grafikebi, romlebzec naCvenebia rogorc 
qarbuqian dReTa ricxvis erTiani mravalwliuri svla 1966 wlidan klimatis 
cvlilebis periodis CaTvliT, aseve, calcalke globaluri daTbobis dawyebis 
periodamde (1966-1989 ww.) da mas Semdeg (1990 wlidan im wlamde sadamdec arsebobs 
sadgurze monacemebi). moyvanilia agreTve, am periodebisTvis Sesabamisi trendis 
aRmweri xazebi (nax 4, 5, 6, 7). qarbuqian dReTa mravalwliuri svlis dayofa 
periodebad saSualebas gvaZlevs SevadaroT erTmaneTs isini da ganvsazRvroT 
qarbuqianobis dinamika klimatis cvlilebis fonze globaluri daTbobis pirobebSi.  

rogorc zemoT avRniSneT saklev teritoriebze 1966 wlidan moyolebuli 
zogadad daikvirveba daRmavali trendi (nax. 4, 5, 6, 7). rac Seexeba sakvlev 
periodebs 1966-1989 wlebSi qarbuqian dReTa ricxvis msvleloba araerTgvarovania. 
mTa-sabueTsa da baxmaroSi daikvirveba daRmavali svla (nax. 4, 5), faravansa da 
goderZis uReltexilze aRmavali (nax. 6, 7). xolo, intensiuri globaluri daTbobis 
dawyebidan (1990 w.) qarbuqian dReTa ricxvis mravalwliur svlas TiTqmis yvelgan  
aqvs daRmavali trendi. gamonaklisia baxmaro (nax. 5g), sadac qarbuqian dReTa 
ricxvis aRmaval trends globaluri daTbobis periodSi gansazRvravs 2006 wlis 
monacemi, rodesac dafiqsirda qarbuqian dReTa ricxvis yvelaze maRali maCvenebeli 
(23 dRe), rac   am periodisTvis gamonakliss warmoadgens.  
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   a) 

 
 

               b)                                   g) 
nax.4. qarbuqian dReTa ricxvis mravalwliuri msvleloba mTa-sabueTisTvis.  

a) 1966-2001 ww. b) 1966-1989 ww. g) 1990-2001 ww. 
 

 

 
 
a) 

  
                b)                                  g) 

nax.5. qarbuqian dReTa ricxvis mravalwliuri msvleloba baxmarosTvis.  
a) 1966-2010 ww. b) 1966-1989 ww. g) 1990-2010 ww. 
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                                   a) 

 
b) 

 

 
g) 
 

nax.6. qarbuqian dReTa ricxvis mravalwliuri msvleloba faravanisTvis. a) 
1966-2006 ww. b) 1966-1989 ww. g) 1990-2006 ww. 

 

 
a) 
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b) 
 

 
g) 

nax.7. qarbuqian dReTa ricxvis mravalwliuri msvleloba goderZis 
uReltexilisTvis. a) 1966-2006 ww. b) 1966-1989 ww. g) 1990-2006 ww. 

 
daskvna 

qarbuqian dReTa ricxvis mravalwliuri svla 1966 wlidan dRemde zogadad 
xasiaTdeba daRmavali trendiT. 

klimatis cvlilebis pirobebSi, gansakuTrebiT, intensiuri globaluri daTbobis 
dawyebidan (1990 w.) qarbuqian dReTa ricxvis rogorc saSualo aseve maqsimaluri 
wliuri maSvenebeli klebulobs. 
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uak 551.59 
qarbuqian dReTa ricxvis mravalwliuri svla klimatis cvlilebis pirobebSi / 
fifia m. beglaraSvili n. WinWaraSvili i./ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - 
t.127 - gv.53-59. –qarT.; rez.: qarT., ingl., rus. gamokvleulia klimatis cvlilebis 
fonze qarbuqian dReTa ricxvis mravalwliuri msvleloba saqarTvelos 
teritoriaze bolo 50 wlis ganmavlobaSi. gansazRvrulia da gaanalizebulia 
qarbuqian dReTa saSualo da udidesi wliuri ricxvi 1966-1989 da 1990-2017 wlebSi 
saqarTveloSi. naCvenebia qarbuqian dReTa ricxvis mravalwliuri msvleloba 1966-
2010 wlebis periodisTvis. 
SromaSi gamoyenebulia 7 meteorologiuri sadguris monacemebi qarbuqianobis 
Sesaxeb, romlebzec dakvirvebaTa SedarebiT grZeli rigi moipoveba. 
 
UDC 551.59  
Multiyear move of the number of blizzard days  in the conditions of climate change in the mountainous 
regions of Georgia /Pipia M., Beglarashvili N., Chincharashvili I./ Scientific Reviewed Proceedings  of the 
IHM, GTU. - 2019 - vol.127 - pp.53-59. Georg.; Abst.: Georg., Eng., Russ. Against the backdrop of climate 
change the number of blizzard days over the last 50 years in Georgia have been studied . Average and largest 
annual numbers of blizzard days in Georgia in 1966-1989 and 1990-2017 are defined and analyzed. Shown is 
the multi-year trend of the number of blizzard days for the period 1966-2010. 
The work uses data from 7 meteorological stations on blizzards, which have a relatively long range of 
observations. 
 
УДК 551. 59 
Многолетнее изменение числа дней с метелью в условиях изменения климата в горных районах 
Грузии /Пипиа М., Бегларашвили Н., Чинчарашвили И./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 
- с.53-59. Груз.; Рез.: Груз., Англ., Рус. На фоне изменения климата было изучено количество снежных 
дней за последние 50 лет в Грузии. Определены и проанализированы средние и наибольшие годовые 
количества снежных дней в Грузии в 1966-1989 и 1990-2017 годах. Показана многолетняя тенденция 
количества снежных дней за период 1966-2010 гг. 
В работе используются данные семи метеостанций о метелях, которые имеют относительно большой 
диапазон наблюдений. 
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Tbilisi, Georgia, m.tatishvili@gtu.ge 
Introduction 
Since the discovery of the solar activity periodicity, attempts have been made to find a connection between 

the solar cycle and the terrestrial climate. However, the results are ambiguous. For different periods and 
locations, both positive and negative correlations have been found between solar activity parameters and 
meteorological elements like surface air temperature, sea level pressure, precipitation, etc. Solar transients; 
Solar Flares, Coronal Mass Ejections (CMEs), Solar Energetic Particles (SEPs) are the drivers of the Space 
Weather Effect in Geo-Space. When the gigantic cloud of plasma released through solar transient phenomena 
interacts with the Earth’s magnetic environment it leads to the geomagnetic storms. Geomagnetic storms can be 
characterized by a depression in the H component of geomagnetic field. This depression in H component of 
earth’s magnetic field is caused by the Ring Current encircling the Earth in a westward direction. Earth’s 
ionosphere responds to varying solar and magnetospheric conditions. The ionospheric electron density over an 
altitude and location depends variably on the solar EUV Flux, X-ray Flux and the dynamic effects of neutral 
winds and electric fields. During geomagnetic storm due to the compression of earth’s magnetosphere by solar 
wind electric fields have been observed along the geomagnetic field lines to the high latitude ionosphere. 
Sometimes this electric field penetrates to low latitudes and energetic particles precipitate into the lower 
thermosphere and below, increasing ionospheric conductivity and expanding the auroral zone. These intense 
electric currents are responsible for the coupling of high latitude ionosphere with magnetosphere and the 
enhanced energy input leads to considerable heating of the ionized and neutral gases. There are two types of 
effects, in time scale, on the Earth produced by solar transients; prompt and delayed. Geomagnetic Storm 
effects are delayed effects due to cloud of particles ejected from Sun [1]. 

Solar flares are magnetically driven explosions on the surface of the sun. Approximately 8 minutes after a 
solar flare occurs on the surface of the sun, a powerful burst of electromagnetic radiation in the form of X-ray, 
extreme ultraviolet rays, gamma ray radiation and radio burst arrives at Earth. The ultraviolet rays heat the 
upper atmosphere which causes the outer atmospheric shell to expand. The x-rays strip electrons from the atom 
in the ionosphere producing a sudden increase in total electron content. Solar flares produce satellite 
communications interference, radar interference, shortwave radio fades and blackout and atmospheric drag on 
satellite producing an unplanned change in orbit and other disturbances in upper atmosphere. 

CMEs are vast clouds of seething gas, charged plasma of low to medium energy particles with imbedded 
magnetic field, blasted into interplanetary space from the Sun. When a CME strikes Earth, the compressed 
magnetic fields and plasma in their leading edge smash into the geomagnetic field. This produces a temporary 
disturbance of the Earth’s magnetosphere called a geomagnetic storm and an equatorial ring of currents, 
differential gradient and curvature drift of electrons and protons in the Near Earth region. The birthplace of 
CMEs are often seen to originate near the site of solar flares 

The severity of a geomagnetic storm depends on the orientation of Earth's magnetic field in relation to the 
solar storm magnetic orientation. If the particle cloud has a southward directed magnetic field it will be severe, 
while if northward the effects are minimized. 

A CME can produce the following affects: electrostatic spacecraft charging, shifting of the Van Allen 
radiation belt, space track errors, launch trajectory errors, spacecraft payload deployment problems, 
surveillance radar errors, radio propagation anomalies, compass alignment errors, electrical power blackouts, 
oil and gas pipeline corrosion, communication landline & equipment damage, electrical shock hazard, electrical 
fires, heart attacks, strokes, and workplace & traffic accidents A magnetospheric storm is a 1–3 day long 
phenomenon spanning all the magnetosphere regions, and it features sharp depressions in the magnetic field. 
During storms and substorms, the ionosphere undergoes rather significant Joule heating with a great power of 
precipitating energetic particles. Huge energy increases the ionosphere temperature and causes large-scale ion 
drifts and neutral winds. 

The solar wind conditions that are effective for creating geomagnetic storms are sustained (for several to 
many hours) periods of high-speed solar wind, and most importantly, a southward directed solar wind magnetic 
field (opposite the direction of Earth’s field) at the dayside of the magnetosphere. This condition is effective for 
transferring energy from the solar wind into Earth’s magnetosphere.  

The largest storms that result from these conditions are associated with solar coronal mass ejections 
(CMEs) where a billion tons or so of plasma from the sun, with its embedded magnetic field, arrives at Earth. 
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CMEs typically take several days to arrive at Earth, but have been observed, for some of the most intense 
storms, to arrive in as short as 18 hours. Another solar wind disturbance that creates conditions favorable to 
geomagnetic storms is a high-speed solar wind stream (HSS). HSSs plow into the slower solar wind in front 
and create co-rotating interaction regions, or CIRs. These regions are often related to geomagnetic storms that 
while less intense than CME storms, often can deposit more energy in Earth’s magnetosphere over a longer 
interval. 

Data and methods 
Geomagnetic indices are a measure of geomagnetic activity occurring over short periods of time. They are 

useful for studies of upper atmospheric physics, solar terrestrial relationships or removal of disturbed-time 
magnetic variations when studying the Earth’s deep interior. They have been constructed in order to study the 
response of the Earth’s ionosphere and magnetosphere to changes in solar activity [2].  

 Solar activity can be measured through a number of indices or combinations of indices, such as sunspot 
number WN and radio flux F10.7 that vary with the electromagnetic output of the Sun, and interplanetary 
magnetic field strength B and solar wind speed v at Earth’s distance that are measures of solar wind properties. 

Kp has been continuously calculated since 1932 by the GFZ in Potsdam. The Kp index is probably the 
most widely used of all magnetic indices. It is intended to express the degree of “geomagnetic activity,” or 
disturbance for the whole Earth, for intervals of three hours in Universal Time. In order to allow for simple 
averaging operations, the Kp indices are next converted, by use of a table, from their quasi-logarithmic scale to 
a roughly linear scale (in nT), yielding the so-called 3-h ap index. Finally, index Ap is defined as the average of 
the eight 3-h ap indices.  

 The disturbance storm time (Dst) index, has been used historically to characterize the size of a 
geomagnetic storm. In addition, there are currents produced in the magnetosphere that follow the magnetic 
field, called field-aligned currents, and these connect to intense currents in the auroral ionosphere. All of these 
currents, and the magnetic deviations they produce on the ground, are used to generate a planetary geomagnetic 
disturbance index called Kp. This index is the basis for one of the three NOAA Space Weather Scales, the 
Geomagnetic Storm, or G-Scale, that is used to describe space weather that can disrupt systems on Earth. 

The intensity of a geomagnetic storm is commonly defined by the minimum Dst value, or the maximum 
depressed Dst magnitude. The depression of the magnetic field during the main phase is explained as the effect 
of the ring current in the magnetosphere. Dst index below _50 nT is indicative of moderate disturbance, which 
turns to intense when _100 nT threshold is passed (Gonzalez et al. 1994) and superintense or extreme if Dst 
reaches less than _250 nT (Echer et al. 2008). The Dst index, which was introduced as a measurement of the 
ring current encircling the Earth (Dessler & Parker 1959; Sckopke 1966), is considered as a good estimation of 
the geomagnetic disturbance at mid-low latitudes. Besides the local or global character of the index, its 
temporal resolution is also an important issue. K-indices are the typical approach to local indices [3,4].  

The basic data for further analysis are either the occurrence frequencies of Kp index in different 
magnitude ranges or the daily Ap index. Apart from conventional harmonic analysis of the monthly values 
which yields amplitudes and phases of the annual and semiannual components, we use also the standard 
techniques of obtaining spectra through fast Fourier transform (FFT) or the maximum entropy method (MEM), 
singular spectrum analysis (SSA). 
The Quasi-Biennial Oscillation 

One of the main problems in solar-climatic influences is the instability of the relations found. Different 
authors have reported both positive and negative correlations between solar activity and surface air 
temperature. Data from individual meteorological stations with long measurement records show that the sign of 
the correlation changes regularly in consecutive centennial solar cycles and seems determined by the North-
South asymmetry of solar activity: the correlation is positive when the Northern solar hemisphere is the more 
active one, and negative when more active is the Southern solar hemisphere. On the other hand, the sign of the 
correlation between solar activity and different climatic elements reveals a similar dependence on the phase of 
the quasibiennial oscillation of stratospheric winds (QBO). QBO signals have been identified in a number of 
geophysical parameters, e.g. sea level pressure, ozone distribution, Earth’s rotation, and its existence has been 
shown in solar activity parameters as sunspot numbers, solar radio flux at 10.7 cm, green coronal activity, solar 
neutrino flux, etc. 

The weather we experience on Earth typically occurs in the troposphere, the lowest layer of the 
atmosphere. But the stratosphere, which envelops the planet just above the troposphere, is home to winds of its 
own. In a new study, Newman et al. report an anomalous interruption in an otherwise reliable stratospheric 
wind pattern known as the quasi-biennial oscillation. 
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Each cycle of the quasi-biennial oscillation begins with strong westerly winds that flow through the 
stratosphere in a belt around the equator. Over the course of about 1 year, these winds gradually weaken and 
descend in altitude to the lower stratosphere as easterly winds replace them. These easterly winds slowly sink 
and weaken, too, as westerly winds return. The cycle repeats roughly once every 28 months. 

Since 1953, scientists have observed equatorial winds by instruments known as radiosondes, which are 
carried skyward by weather balloons. The quasi-biennial oscillation was discovered in the early 1960s. 
Although the timing of each cycle has sometimes varied by a few months, the pattern as a whole has remained 
uninterrupted—until now. 

Using radiosonde data from several equatorial locations around the world, the scientists discovered that the 
quasi-biennial oscillation began to deviate from its usual pattern in late 2015. At that time, westerly winds were 
descending in altitude and should have continued to sink and weaken as easterlies replaced them. Instead, the 
westerly winds shifted upward and seemed to cut off the descent of high-altitude easterlies before they could 
begin their usual dominance. Additional easterly winds developed at lower altitudes in the stratosphere, beneath 
the rising westerlies. However, by June, the westerlies appeared to have resumed their normal descent. 

The North Atlantic Oscillation 
Many variations in the weather in the European and North Atlantic regions are linked with changes in the 

North Atlantic Oscillation (NAO). The NAO is measured using a south-minus-north index of atmospheric 
surface pressure variation across the North Atlantic and is closely connected with changes in the North Atlantic 
atmospheric polar jet stream and wider changes in atmospheric circulation. The physical, human, and biological 
impacts of NAO changes extend well beyond weather and climate, with major economic, social, and 
environmental effects. The NAO index based on barometric pressure records extends as far back as 1850. A 
greater than normal pressure difference between the Azores and Iceland is a positive NAO, and a weaker than 
normal pressure difference is a negative NAO. During the winter months, a positive NAO is associated with 
warmer and wetter conditions across northwest Europe and cooler and drier conditions across southern Europe 
as the stronger pressure gradient between the Azores and Iceland drives the storm tracks poleward. The 
opposite is generally true for negative NAO conditions as the weaker pressure gradient generally results in 
southward-shifted storm tracks, and sea-level pressure (SLP) reversal will typically result in more easterly 
conditions.  

 The prominent increase in the NAO between the 1960s and 1990s was thought to be related to human-
induced greenhouse gas forcing. However, since then this trend has reversed, with a significant decrease in the 
summer NAO since the 1990s and a striking increase in variability of the winter—especially December—NAO 
that has resulted in four of the six highest and two of the five lowest NAO Decembers occurring during 2004–
2015 in the 116-year record.These NAO changes are related to an increasing trend in the Greenland Blocking 
Index (GBI; equals high pressure over Greenland) in summer and a significantly more variable GBI in 
December. Such NAO and related jet stream and blocking changes are not generally present in the current 
generation of global climate models. Several plausible climate forcings and feedbacks, including changes in the 
sun’s energy output and the Arctic amplification of global warming with accompanying reductions in sea ice, 
may help explain the recent NAO changes. 

The solar impact on the NAO-like circulation anomalies is primarily originate from the stratosphere as a 
result of the variability of solar ultraviolet irradiance (Haigh 1994), with possible contributions from the 
presence of solar wind driven high energy particles (Andersson et al 2014, Seppal¨a¨ and Clilverd 2014). These 
anomalies drive temperature and circulation anomalies in the upper stratosphere (Frame and Gray 2010) that 
can be transferred downward to the surface through wave-mean flow interactions (Kodera and Kuroda 2002, Lu 
et al 2017a), ultimately projecting onto the NAO-like pattern. 

The lower troposphere and the stratosphere is known to be sensitive to changes in solar radiation. The 
lower troposphere is heated due to adsorption of visible light, while heating of the stratosphere is caused by 
ozone adsorbing ultraviolet radiation (Kodera & Kuroda 2002). Variations in the spectral solar irradiance affect 
the production and destruction of ozone. Studies show that spectral changes may result in increased or decre- 
ased ozone in the atmosphere (Haigh et al. 2010). The Ozone production in the stratosphere increases during 
solar maximum and decreases during solar minimum (Rind et al. 2008). The variation in total solar irradiance 
during the 11 year cycle is approximately 0.1 %. The variations of solar irradiance in the ultraviolet wavelength 
(200 – 250 nm) are considerably larger, with a range from 4– 8 % between solar minimum and solar maximum. 

According to observations of the spatial structures of the NAO, they vary during the different phases of the 
11-year solar cycle (Kodera 2002). These observations show that the NAO has a larger hemispherical structure, 
extending to the stratosphere during solar maxi-mum. During solar minimum the spatial structure is instead 
restricted to the eastern Atlantic and the troposphere (Kodera 2002). Periods with many sunspots and faculae 
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correspond with periods with higher irradiance in the visual spectrum and even stronger response in the 
ultraviolet, which acts on the ozone level. It is also proposed that galactic cosmic rays can act as cloud 
condensation nuclei, which may link variations in the cloud coverage to solar activity, since more cosmic rays 
penetrate the Earth's magnetic field when the solar activity is low and resulted in the following- lower magnetic 
field strength means few sunspots, fewer sunspots means less solar wind, less solar wind means more galactic 
cosmic rays, more galactic cosmic rays means more low level cloud formation, more low level clouds means 
more sunlight reflected back into space, which in turn means less heating of the Earth’s surface and 
atmosphere. 

As energetic particles are injected into the inner magnetosphere on the night side, they are influenced by 
forces due to curvature and gradient of the magnetic field. Because of these forces, protons drift westward from 
midnight toward dusk and electrons drift eastward from midnight toward dawn, comprising the net effects as a 
ring current encircling the Earth westward. A geomagnetic storm is nothing but an enhancement of this ring 
current. 

The solar cycle 24 is a relatively weak cycle (Tan2011; Basu 2013). The birth of solar cycle 24 was 
remarkable in that the Sun emerged from an extremely deep minimum. The maximum phase of cycle 24 is of 
particular interest because of the sunspot number was rather small (roughly half of the cycle-23 peak). The 
weak solar cycle resulted in milder space weather, but there were other complications such as longer-living 
space debris due to the reduced atmospheric drag. 

 The primary link between a geomagnetic storm and a CME is the out of the ecliptic component (Bz) of 
the interplanetary magnetic field (Gonzalez et al., 1994; Zhang et al., 2007;Echer 2008a,b, 2013). Echer et al. 
(2008a) conclusively showed that for all 90 major (Dst < -100 nT) storms that occurred during cycle 23, it was 
the Bz component that was responsible for the storms (some people have thought that it was possible that the 
IMF By component was also important). When Bz is negative (south pointing), then the CME field reconnects 
with Earth’s magnetic field (Dungey, 1961) causing the geomagnetic storm. While the Bz component is 
negligible in the quiet solar wind, CMEs contain Bz by virtue of their flux rope structure. Fast CMEs drive 
shocks, so the compressed sheath field between the flux rope and the shock can also contain Bz (Tsurutani et 
al., 1988). Thus both the flux rope and sheath can be source of Bz and hence cause geomagnetic storms. One of 
the common indicators of the strength of geomagnetic storms is the Dst index (expressed in nT), which is 
computed as the horizontal component of Earth’s magnetic field measured at several equatorial stations (now a 
SYM-H index is available which is essentially a one min resolution Dst index). The southward magnetic 
component of ICMEs (and their upstream sheaths) creates magnetic storms, which are enhancements in 
the Earth’s outer radiation belts. The magnitude is measured by ground based magnetometers near the 
equator giving the Dst and SYM-H indices. CMEs/magnetic storms also cause severe ionospheric effects 

SABER instrument is onboarded on NASA’s TIMED satellite. SABER monitors infrared emissions from 
carbon dioxide (CO2) and nitric oxide (NO), two substances that play the key role in energy balance of air 100 
to 300 km. above Earth surface. By measuring the infrared radiance of these molecules, SABER can assess the 
thermal state of gas at the very top of the atmosphere. When the thermosphere cools, it shrinks, decreasing the 
radius of Earth’s atmosphere. Thermosphere Climate Index (TCI)–a number expressed in Watts that tells how 
much heat NO molecules are dumping into space. During Solar Maximum, TCI is high (“Hot”); during Solar 
Minimum, it is low (“Cold”). The state of the thermosphere can be discussed using a set of five plain language 
terms: Cold, Cool, Neutral, Warm, and Hot. 

 
Fig.1. The historical record of Thermosphere Climate Index [9]. 

       
As 2018 comes to an end, the Thermosphere Climate Index is on the verge of setting Space Age record for 

Cold. 
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Discussion 
In order to understand influence of geomagnetic activity on the formation of weather pattern geomagnetic 

indices achieve [5,6,7,8] and meteorological observation database for 2018-19 have been analyzed. The 3 
location were chosen; namely: Tbilisi- (Kartli Region), Batumi- Adjara Region and Telavi-Kakheti Region. 
The results showed that always weather pattern change: increasing of wind velocity; temperature change 
(decrease); precipitation amount increasing follows geomagnetic activity. The correlation between 
meteorological parameters and Geo-storm for Tbilisi is presented in Tab.1 [6,7,8]. 
 

Table 1. The correlation between meteorological parameters and Geo-storm for Tbilisi 2018 
Date Temp. (C) Precipitation Wind (m/sec) Geo. magn. index 
17.12.18 +4 Drizzle, Mist. 3 G1-G2  
16.12.18 +6 Rain showers, slight 6 G1-G2  
13.12.18 +6 Rain showers, slight 14 G1-G2  
09.11.18 +8 Rain. Mist. 4 G1 
03.11.18 +10 Rain. Mist. 3 G1- 
23.10.18 +17 Rain, showers 10 G1 
25-26.10.18 +13 Rain, showers 17 G1 
14.09.18 +24  Thunderstorm.  4 G2 
11.09.18 +20 Rain, showers 11 G2  
26.08.18 +24 Rain, showers 4 G1 
27.08.18 +24 Thunderstorm. Rain. 4 G3 
23.08.18 +26 Thunderstorm. 7 G3 
20.08.18 +22 Rain, showers 6 G3 
11.08.18 +20 Rain, showers. Thunderstorm. 5 G1 
17.08.18 +26 Rain, showers 4 G1 
23-24.07.18 +26 Rain, showers Thunderstorm 7 G1 
06.07.18 +25 Thunderstorm 13 C 
07.07.18 +24 Rain, showers. 12 C 
23.06.18 +23 Thunderstorm, moderate. 8 C 
24.06.18 +26 Thunderstorm, moderate. 9 C 
17,18,19,20.06.18 +22 Rain, showers ,Thunderstorm 10 C 
01.06.18 +19 Thunderstorm 14 G1  
02.06.18 +19 Rain, showers ,Thunderstorm 9 G2  
17.05.18 +21  Rain, showers 5 G1  
19.05.18 +21 Rain, showers 6 G1 
14.05.18 +19 Thunderstorm 9 G2 
06.05.18 +23 Thunderstorm 6 G2 
20.04.18 +13 Rain showers 16 G1 
14-15-16.04.18 +10 Rain. 8 G1 
11.04.18 +15 - 4 G1 
12-13.04.18 +17 Thunderstorm 7 G1 
23.03.18 +10 Rain. Fog 7 G1 
17-18.03.18 +10 Rain showers. 11 G1; G2 
13.03.18 +4 Mist 6 G1  
08-09-10.03.18 +10 Rain showers 24 G1  
03.03.18 +6 Mist 4 G1  
27.02.18 +5 Rain. 5 G1  
26.02.18 +7 Rain shower,slight. 14 G1  
19.02.18 +6 Mist, fog,  8 G1  
18.02.18 +4 Rain 2 G1  
14.02.18 +6 Rain, Mist. 8 G1  
12.02.18 +6 Mist 14 C1.5 
10.02.18 +6 Mist, fog. Rain showers 5 C4 
08.02.18 +6 Mist 3 C8 
28.01.18 +1 Rain, snow slight.fog. 4 G1 
19.01.18 +5 Rain, Mist, snowflakes. 15 G1 
14.01.18 +2 Rain and snow 4 G1 
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In addition from analyzing of historical records of meteorological observations and geomagnetic activity 
this correlation became more obvious. Many dangerous hydrometeorological event (flood, landslide) occurred 
over Georgian territory has driven by this activity, as the result of intensification of precipitation amount. Even 
hail processes intensification are the result of increasing atmosphere electricity and thunderstorm activity, that 
are produced by high energy charged particles intrusion into upper atmosphere.   
It is not fully clear the physical mechanism of this correlation and the issue needs further investigation applying 
quantum filed theory that is more suitable for description of photon-photon or photon-charged particle 
interaction [10]. But it may be assumed that for weather forecasting the only existed numerical weather models 
aren’t sufficient and they have to be enhanced by electromagnetic models to make forecasting more precise.  
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uak 551.576 

2016-18 wlebis geosivrcis analizi /m.tatiSvili, z.xvedeliZe, i.samxaraZe, 
a.falavandiSvili/ stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.60-66. –qarT.; 
rez.: qarT., ingl., rus. dedamiwis klimatis cvlileba mze-dedamiwis fizikis kvlevis 
fokusuri wertilia da gansakuTrebuli yuradReba eqceva troposferos, Sua 
atmosferos, geosivrcis (mezosferos, Termosferos, ionosferos da magnetosferos), 
da mzis aqtivobis SekavSirebas. mzis qari, koronaluri masiuri amofrqvevbi (CMEs), 
mzis energetikuli nawilakebi (SEPs) warmoqmnian kosmosur aminds geo-sivrceSi. maT 
SeuZliaT warmoqmnan Semdegi zemoqmedebebi: safreni aparatebis eletrobis 
cvlileba, van alenis radiaciuli Rvedis wanacvleba, dagegmili kosmosuri 
traeqtoriis Secvla, gaSvebis traeqtoriis Secdomebi, radaruli Secdomebi, radio 
talRebis gavrcelebis anomaliebi, eleqtroenergiis blokireba, navTobisa da gazis 
milsadenis korozia, eleqtroSokis saSiSroeba, eleqtro xanZari, gul-
sisxlZarRvTa davadebebis gamwvaveba da sagzao SemTxvevebi.  mze, dedamiwis 
orbitaze moZraobasTan erTad, marTavs mze- dedamiwis garemos cvlilebebs.  

dst, kp, aa geomagnituri indeqsebi da Stormamde da Stormis Semdeg 3 dRis 
meteorologiuri parametrebis (temperatura, naleqebis, wnevis) dakvirvebis 
monacemebi gamoiyeneba korelaciuri analizisTvis. aseve  gaanalizdeba 
eqstremaluri meteorologiuri parametrebis sezonuri cvlilebebis kavSiri NAO-
QBO-mzis-geoaqtiurobasTan dakavSirebiT. 
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UDC 551.576 
Analysis of 2016-18 Geo-space /Marika Tatishvili,  Zurab Khvedelidze, Inga Samkharadze, Ana 
Palavandishvili/ Scientific Reviewed Proceedings  of the IHM, GTU - 2019 - vol.127 - pp.60-66. Georg.; 
Abst.: Georg., Eng., Russ. Changes in Earth’s climate have been the focal point of recent research in the solar–
terrestrial physics and special emphasis has been placed on the coupling between the troposphere, middle 
atmosphere, near Earth Geospace (mesosphere, thermosphere, ionosphere, and magnetosphere), and solar 
activity. Solar transients; Solar Flares, Coronal Mass Ejections, Solar Energetic Particles are the drivers of the 
Space Weather Effect in Geo-Space. Huge energy increases the ionosphere temperature and causes large-scale 
ion drifts and neutral winds. They can produce the following affects on the Earth: electrostatic spacecraft 
charging, shifting of the Van Allen radiation belt, space track errors, launch trajectory, radar errors, radio 
propagation anomalies, electrical power blackouts, oil and gas pipeline corrosion, communication landline and 
equipment damage, electrical shock hazard, electrical fires, heart attacks, and traffic accidents. The Sun, 
together with the Earth’s motion along its orbit, govern changes in the solar–terrestrial environment. 
Geomagnetic indices dst, kp, aa and meteorological parameter (temperature, precipitation, pressure) 
observation data and pre and after storm 3 days are used for correlation analysis. Also seasonal changes in 
extreme meteorological parameters will be analyzed in connection with NAO-QBO-Solar-Geoactivity.   

 
УДК 551.576 
Анализ Гео-пространства 2016-18 /М.Р. Татишвили, З.В. Хведелидзе, И.Н. Самхарадзе, А.M. 
Палавандишвили/ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.60-66. Груз.; Рез.: Груз., Англ., 
Рус. Изменения климата Земли были центром недавних исследований в области солнечно-земной 
физики, и особое внимание было уделено связи между тропосферой, средней атмосферой, околоземным 
пространством (мезосфера, термосфера, ионосфера и магнитосфера) и солнечной энергией. Солнечные 
процессы; Солнечные вспышки, выбросы корональной массы, солнечные энергетические частицы 
являются движущими силами эффекта космической погоды в геопространстве. Огромная энергия 
повышает температуру ионосферы и вызывает масштабные дрейфы ионов и нейтральные ветры. Они 
могут оказывать следующие воздействия на Землю: заряд электростатического космического корабля, 
смещение радиационного пояса Ван Аллена, ошибки космической навигации, траектория запуска, 
радиолокационные ошибки, аномалии распространения радиосигнала, отключение электроэнергии, 
коррозия нефте- и газопроводов, наземная линия связи и оборудование повреждения, опасность 
поражения электрическим током, электрические пожары, сердечные приступы и дорожно-транспортные 
происшествия. Солнце вместе с движением Земли вдоль своей орбиты управляет изменениями в 
солнечно-земной среде. Геомагнитные индексы dst, kp, aa и данные наблюдений за метеорологическими 
параметрами (температура, осадки, давление) и до и после шторма через 3 дня используются для 
корреляционного анализа. Также будут проанализированы сезонные изменения экстремальных 
метеорологических параметров в связи с NAO-QBO солнечной геоактивностью. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

67 

uak 551.501.8 
elWeqebis Seswavlis mokle istoria da Tanamedrove mdgomareoba 

irine mkurnaliZe 
saqarTvelos teqnikuri universitetis hidrometeorologiuri instituti 

Tbilisi, saqarTvelo i.mkurnalidze@gmail.com 
 

    elWeqi adamianebis kvleviT yuradRebas uZvelesi droidan ipyrobda. erTerTma 
pirvelma, vinc elWeqis bunebaze Tavisi mosazreba gamoTqva iyo berZeni filosofosi 
anaqsimeni. is ganixilavda elWeqs rogorc RrubelSi haeris SekumSvis Sedegs. Sem-
dgom anaksigorma ecada elWeqis warmoqmnis da ganviTarebis prognozireba. sokrate 
da demokrite elWeqis warmoqmnis mizezs xedavdnen Rrublebis Sejaxebasa da gaer-
TianebaSi. aristotelem ganazogada maTi warmodgenebi. lukreciusi elWeqebis gene-
racias abralebda qars, romelic  Rrublidan gandevnis „cecxlovan sxeulebs“, anu  
elvebs. [1] 
    Semdgom periodSi elWeqebis Seswavlas ZiriTadad aRmwerlobiTi xasiaTi hqonda. 
XVIII saukuneSi daiwyo elWeqebis Seswavlis axali etapi. amerikeli mkvlevari fran-
klini mivida daskvnamde, rom elva da quxili aris atmosferoSi eleqtruli Zale-
bis gamovlineba. aseTma midgomam praqtikuli Sedegic miiRo. franklinma mexamridi 
daapatenta. rusma mecnierma rixmanma sanqt-peterburgSi pirveli eleqtro gamzomi 
xelsawyo Seqmna. TiTqmis erTdroulad franklinTan sxva mecnierebma - de-romma, de-
liborma, rixmanma da lomonosovma eqsperimentalurad daamtkices elvis bunebaSi 
eleqtruli mdgenelis arseboba. [2-5] lomonosovi gansakuTrebiT aRniSnavda, rom 
RrubelSi muxtebis gadanawileba da Zlieri eleqtruli velis warmoqmna xdeba in-
tensiuri vertikaluri, rogorc aRmavali aseve daRmavali, haeris nakadebis arsebo-
bisas; rac bevrad esadageba Tanamedrove  warmodgenebs. [6] Semdeg Zalian bevri mec-
nieri ikvlevda elWeqebis warmoqmnis meqanizms - volti, lavuazie, laplasi, fara-
dei, sosuri, palmieri da sxva. 1883 wels simensma gamoTqva varaudi, rom dedamiwis 
eleqtrizacia xdeba inducirebiT dadebiTad damuxtuli mzis zedapiridan. am hipo-
tezis Tanaxmad elWeqis warmoqmna aixsneba rogorc dedamiwis damuxtuli zedapiri-
dan eleqtroobis e.w. meoradi inducireba RrubelSi. [1] am hipotezamac bolomde ver 
gasca pasuxi yvela kiTxvaze, romelic exeboda elWeqis warmoqmna-ganviTarebas.  
    XX saukuneSic grZeldeba kvlevebi da Cndeba sxvadasxva hipotezebi da mosazre-
bebi. maTi avtorebia vilsoni, findaizeni, meisoni, ganni, muCniki. arabaji, Calmersi 
da sxva. [1-5] bolo naxevarsaukunis ganmavlobaSi yvelaze popularulia Semdegi war-
modgena: elWeqi warmoiqmneba grova-sawvimar RrubelSi. zemoT asvlisas Rrubeli 
farTovdeba da civdeba. masSi Cndeba wylis wvrili wveTebi, fifqebi, setyvis Canasa-
xebi da uamravi sxvadasxva zomis nawilakebi. faqtiurad RrubelSi formirdeba aer-
ozoli. RrubelSi warmoebs sxvadasxva mikrofizikuri procesebi - kondensacia, ko-
agulacia, sublimacia, aorTqleba. am procesebis dros hidrometeorebi ejaxebian da 
exebian erTmaneTs da iZenen muxts. Semdeg formirdeba dadebiTad da uaryofiTad da-
muxtuli fenebi. iwyeba wvima, Cndeba SidaRrubliani ganmuxtvebi, romlebic aRweven 
dedamiwis zedapirs elvis saxiT. elva aCens arxs, romelSic gadis Zlieri eleqtru-
li deni. arxi faqtiurad warmoadgens mZlavrad ionizirebul airs, anu plazmas. ma-
RalCqarosnuli kameriT gadaRebisas Cans rogor ganStovdeba elva (sur. 1). rodesac 
is uaxlovdeba dedamiwas mis Sesaxvedrad dedamiwidan (rogorc wesi maRladmyof 
obieqtebidan) miemarTeba aRmavali lideri. maT Sexvedrisas Cven ukve vizualurad 
vxedavT elvas. arxSi denis siCqare sinaTlis siCqaris rigisaa. aseT elvas moaqvs 
didi zarali da msxverpli. [9] 
    uamravi kvlevebis Sedegad uaxlesi teqnikuri saSualebebis gamoyenebiT ufro 
meti kiTxva Cndeboda elvis warmoSoba-ganviTarebaze. magaliTad, imisaTvis rom haer-
Si 1 sm-ze moxdes 1 ganmuxtva saWiroa 30000v Zabva. Tanamedrove gazomvebis Tanaxmad, 
aseTi potenciali Rrubels ar gaaCnia. gasul saukunis bolos aRmoCenil iqna elvis 
ucnobi saxeebi, e.w. spraitebi - xiluli amofrqvevebi 70-85km simaRleebze, romlebic 
Cndeba maSin roca dedamiwaze moxdeba Zlieri ganmuxtva, anu rodesac moxdeba Rrub-
lis qveda nawilis ganmuxtva. kosmosidan dafiqsirda  cisferi jetebi  da gigantu-
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ri jetebi - didi gaWimulobis eleqtruli ganmuxtvebi, romlebic amoifrqveva Rrub-
lis zeda nawilidan 90-95km simaRleze. (sur. 2) 
 

 
suraTi 1 

 

 
suraTi 2 

 
     gasuli saukunis miwuruls 1991 wels amerikulma Tanamgzavrebma elWeqis dros  
daafiqsires gama-kvantebis mZlavri Cqafunebi, anu Zlieri rentgenuli  gamosxiveba. 
aseTi energetikuli kvantebi Zalian iSviaTia mzis amofrqvevebis drosac ki. e.i. ga-
modis, rom Rrubeli elementaruli nawilakebis amaCqarebelia. ase gaCnda axali 
dargi - atmosferuli maRali energiebis fizika. 2000 wels aRmoaCines, rom Rrubel-
Si, sadRac 10 km simaRleze Cndeba mZlavri radiogamosxivebis kera bevrad Zlieri 
imaze, rac Tansdevs elvas. is sul mikrowami arsebobs. am kerebs daarqves kompaqtu-
ri SidaRrubliani ganmuxtva. 
    calke amocanas warmoadgens e.w. sferuli elva. cnobilia aTasobiT misi arsebo-
bis faqti sxvadasxva istoriul erfoqaSi. mecnierebma laboratoriaSic miiRes 
plazmuri “sferuli warmonaqmnebi”, magram imis damtkiceba, rom is namdvilad aris 
bunebrivi elva dRemde ver SeZles. ZiriTadi kiTxva mdgomareobs imaSi, Tu ratom 
arsebobs plazmis damuxtuli Sesqeleba atmosferoSi ase didxans, wamebis da wuTe-
bis ganmavlobaSi, roca is gare „kvebis“ gareSe wamis meaTasedis ganmavlobaSic ver 
iarsebebs, gacivdeba. 
    erTerTi sakmaod saSiSi elWeqia e.w. mSrali elWeqi. is Cndeba uRrublo caSi. is 
svel elWeqTan SedarebiT 6-8-jer ufro mZlavria da is dadebiTadaa damuxtuli. sve-
li, rogorc wesi, uaryofiTad aris damuxtuli. am tipis elWeqebi farTo masStabian 
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xanZrebs iwveven, gansakuTrebiT  mcenareul safarze. (sur. 3) yvela zemoTaRweril 
movlenas dRemde  erTmniSvnelovani Teoriuli axsna ar gaaCnia. 
 

 
suraTi 3 

 

    amrigad mecnierebis winaSe isev da isev zogadad dgas sami problema: elWeqis 
warmoSoba, elvis iniciacia, misi ganviTareba da e.w. finaluri naxtomi. rac exeba 
pirvels, rogorc zemoT vaxseneT Rrubels ar gaaCnia iseTi potenciali, rom 
gaCndes naperwyali da warmoiSvas elva. maSin ra anTebs elvas? 
    1992 wels rusma mecnierma gureviCma [7] gamoTqva mosazreba, rom RrubelSi 
naperwylis gaCenis mizezs warmoadgens kosmosuri sxivebi da Seqmna amJamad 
aRiarebuli Teoria, romelic SemdegSi mdgomareobs: mravalricxovanma dakvirvebebma 
da gamoTvlebma aCvenes, rom haerSi eleqtronebis umravlesobas gaaCnia e.w. 
Tavisufali garbenis sigrZe, romelic ar aRemateba 1 sm-s, magram haerSi fiqsirdeba  
e.w. Cqari eleqtronebi, romlebic TiTqmis sinaTlis siCqariT moZraoben da maTi 
garbenis sigrZe 1 metrs aRwevs. maT uwodeben gaqceul eleqtronebs. es eleqtronebi 
ejaxebian haeris molekulebs da Cndeba uamravi aseTive eleqtronebi. veli aCqarebs 
nel eleqtronebsac da warmoiqmneba am gaqceuli eleqtronebis zvaviseburi nakadi      
(sur. 4). 

 
suraTi 4 

 
es nakadi swrafad zrdis garemos eleqtrogamtarobas da Cndeba eleqtro 
„naperwyali“. am movlenis dros muxtis matarebeli garbenis sigrZis gaswvriv iZens 
energias, romelic xels uwyobs haeris molekulebis Zlier ionizacias, rac aCens 
kidev da kodev  Tavisufal muxtis matareblebs. am movlenis Sedegad warmoiqmneba 
mravalkilometriani plazmis fena. amas ki SeuZlia Seqmnas elWequri ganmuxtva anu 
elva. [8] Cveulebriv pirobebSi naperwylis gaCenisaTvis saWiroa Zabva 23kv/sm da 
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gaqceul eleqtronebis garemoSi ki sakmarisia 2,16 kv/sm Zabva. maSasadame e.w. gaqceul 
eleqtronebs namdvilad SeuZliaT elvis warmoqmna. 
    evropaSi bolo aTwleulSi ganxorcielda grandiozuli proeqti LOFAR (Low Fre-
quency Array) [10] romelic warmoadgens radioteleskopebisagan Semdgar interferi-
metriul bades gadanawilebuls evropis qveynebSi - niderlandebSi, germaniaSi, saf-
rangeTSi, did britaneTSi da SvedeTSi.  radioteleskopi LOFAR-i msoflioSi erT-
erTi udidesi sadamkvirveblo sistemaa. sistema damuSavda da ganxorcielda nider-
landebis astronomiul fondis ASTRONOM-is mier. sxva msgavsi teleskopebisgan 
gansxvavebiT is erT did teleskops ki ar iyenebs, aramed 15000 yvelamxriv mimarTul 
antenas da astronomiuli sadgurebis 77 ufro msxvil antenas. yvela es antena gan-
lagebulia 1000 km-an radiusSi zemoT xsenebul qveynebSi. sistema dakvirvebebs awar-
moebs infrawiTel, radio da rentgenul diapazonebSi, anu 10-dan 240 megahercamde. es 
iZleva SesaZleblobas gaixsnas samyaros bevri saidumlo. mas warsulSic ki SeuZ-
lia “Caxedva”. is iWers radiotalRebs, romelTa asaki milion da miliard wels 
aRwevs. (sur. 5, 6) 

 
suraTi 5 

 
suraTi 6 

 

yvela antenis efeqturi farTobi Seadgens 1 km-s, rac uzrunvelyofs sistemis maRal 
mgrZnobiarobas da garCevadobas. dakvirveba xdeba yvela mimarTulebiT. monacemebi 
yvela antenidan  grovdeba griningenis universitetis superkompiuterSi BLUE Gene/P, 
muSavdeba specialuri programebiT da miiReba saboloo gamosaxuleba. monacemebis 
raodenoba astronomiuli erTeulebiT izomeba. sistema akvirdeba mzis mdgomareobas, 
dedamiwis da sxva planetebis da planetaSoris magnituri velebis mdgomareobas, ax-
lo da Soreuli galaqtikebis mdgomareobas da a.S. calke programa Seicavs dakvir-
vebebs dedamiwis amindsa da klimatze. LOFAR-i dakvirvebas awarmoebs elWequr Rrub-
lebzec. proeqtSi monawile mecnierebma eqsperimentalurad daadastures, rom elvis 
warmoqmna kosmosur sxivebTan aris dakavSirebuli. zemoT aRweril Teoriis Tanax-
mad atmosferos Zlier ionizacias iwvevs maRalenergiuli kosmosuri gamosxiveba. 
roca kosmosuri nawilaki urTierTobs haeris molekulebTan, iwyeba jaWvuri reaq-
cia da milionobiT damuxtuli nawilaki eSveba dedamiwaze. maTi urTierTqmedeba 
planetis geomagnitur velTan aCens talRebs, romlebsac afiqsirebs LOFAR-is radi-
oteleskopi. dakvirvebis samwlian periodSi dafiqsirda 762 maRalsixSiriani e.w. el-
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eqtronebis zvavi. rogorc amboben proeqtis Semsruleblebi, kargi amindis dros ra-
diotalRebi erTnairad polarizebulebi arian da mowesrigebulad modian, rogorc 
ki sadme axlos elWeqi gaCndeba, mdgomareoba mkveTrad icvleba. mecnierebma kompi-
uterul modelSi CarTes elWeqian RrubelSi warmoqmnili maRalefeqturi eleqtro 
velebi. gamoTvlebi daemTxva radioteleskopiT miRebul monacemebs. 
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uak 551.501.8 
elWeqebis Seswavlis mokle istoria da Tanamedrove mdgomareoba /i. mkurnaliZe/stu-
is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.67-71. –qarT.; rez. warmodgenil 
naSromSi mokled mimoxilulia elWeqebis Seswavlis istoria uZveles droidan 
dRemde. ganxilulia elWeqebis warmoqmnis da ganviTarebis Sesaxeb arsebuli 
ZiriTadi hipotezebi SeTavazebuli sxvadasxva qveynis da drois mecnierebis mier. 
   moyvanilia uaxlesi aRmoCenebi ganxilul dargSi. aRwerilia elvis iseTi 
saxeobebi, romlebic aRmoaCines mxolod aTwleulebis win.  
   Camoyalibebulia kiTxvebi, romlebic amJamadac dgas mecnierebis winaSe. 
   warmodgenilia uaxlesi saerTaSoriso, mravalprofiliani proeqti LOFAR, 
romlis kvlevis erT-erT mimarTulebas warmoadgens dedamiwis klimatis da amindis 
Seswavla. TvalsaCinoebisaTvis mocemulia Sesabamisi suraTebi. 

 
UDC 551.501.8 
Brief history of thunderstorm research and current status /I.Mkurnalidze/Scientific Reviewed 
Proceedings  of the IHM, GTU. - 2019 - vol.127 - pp.67-71. Georg.; Abst.: Georg., Eng., Russ. The 
presented work gives a brief history of studies of thunderstorm from ancient times to the present day. The most 
interesting hypotheses about the origin and evolution of thunderstorm processes proposed by scientist from 
different countries at different times are presented. 
    The latest discoveries in this area are reviewed. Lightning types which have been known only recently are 
described. The questions that have yet to be solved by scientists are formulated.  
    The latest multipurpose international project LOFAR is presented of which directions of research is climate 
and weather on Earth. For clarity the relevant photos are presented.    
 
УДК: 551.501.8 
Краткая история исследования гроз и современное состояние /И. П. Мкурналидзе/ Науч. 
Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.67-71. Груз.; Рез.: Груз., Англ., Рус. В представленной 
работе дана краткая история исследования гроз с древнейших времен и до наших дней. Изложены  
наиболее интересные гипотезы ученых разных стран и времен о происхождении и развитии грозовых 
процессов. Рассмотрены новейшие открытия в этой области. Описаны такие типы молний, о которых 
только недавно стало известно. Сформулированы вопросы, которые еще предстоит решить ученым. 
    Представлен новейший международный многопрофильный проект LOFAR, одним из направлений  
исследований которого является климат и погода на Земле. Для наглядности представлены 
соответствующие фотографии. 
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germaneli mecnieris v. gibsis mier SemoTavazebuli mcneba “aerozoli” moicavs 
aerodispersuli sistemebis farTo nairsaxeobas, romelTa Soris mtveri, nisli da 
boli arian [1]. 

atmosferuli haeris erT-erT farTod gavrcelebul minarevs warmoadgens mtveri, 
romlis maxasiaTeblebi ukve kargadaa cnobili da SeSfoTebasac iwveven. umTavresad 
es qveda atmosferosa da haeris miwispira fenaSi gavrcelebul mtvris nawils exeba. 

cnobilia, rom anTropogenuri zemoqmedebis Sedegad atmosferoSi am minarevis ra-
odenobis mniSvnelovani mateba aRiniSneba, ramac ukve ara marto samrewvelo cen-
trebsa da qalaqebSi, aramed maTgan mniSvnelovnad daSorebul raionebSic ki saSiS 
sidideebs miaRwia. 

xSirad atmosferuli mtvris dayofas Tavisi Tvisebebis mixedviT awarmoeben, maT 
Soris: higienurad - biologiuri zemoqmedebiT; meteorologiurad - atmosferoSi ga-
nawilebiT; teqnogenurad - adamianis sameurneo da samrewvelo qmedebiT. 

mtvris nawilakebi, aseve, eleqtrodamuxtvisa da radioaqtiurobis mixedviTac iy-
ofian. nawilakebi, romlebic mTlianad an nawilobriv radioaqtiuri nivTierebisagan 
Sedgebian, radioaqtiur mtvrad iwodebian. 

atmosferuli mtvris mniSvnelovan Taviseburebas misi eleqtruli Tvisebebi war-
moadgenen. haerSi danawevrebul wvrildispersul mtverze eleqtruli muxtis arse-
boba SeiZleba iyos gamowveuli, rogorc atmosferuli ionebis pirdapiri mitacebiT, 
ise mtvris nakadSi urTierTxaxuniT, im SemTxvevaSic ki, roca aerozoli Tavdapirve-
lad arc ki iyo damuxtuli. amasTan, miRebuli muxtis sidide urTierTmoqmed nawi-
lakTa zomebisa da masebis sxvaobebzea damokidebuli. atmosferuli mtvris zomebis 
gansazRvras qvefenili zedapiris dabinZurebisa da  adamianis janmrTelobaze moqme-
debis sakiTxebis Seswavlisas eniWeba didi mniSvneloba. 

gamovlenilia, rom adamianis filtvebSi, umTavresad, iseTi nawilakebi xvdebian, 
romelTa zomebi 5 mkm-s ar aRemateba. 10 mkm-ze (PM10-aSS) ufro msxvili nawilakebi 
mTlianad cxviris RruSi ileqebian, xolo, piriT sunTqvisas, isini zeda bronqebis 
iqiT ar Sedian. 5 mkm-s toli nawilakebis mcire raodenobisa da maTi ufro didi 
zomis umetesi nawilis dakaveba xdeba cxvirSi, xolo danarCeni nawili ki, sedimen-
taciis xarjze bronqebSi ileqeba da mxolod maTi mcire nawili aRwevs alveolebs. 
mtvris nawilakebi 0.8-1.6 mkm-s diametriT, ZiriTadad, bronqebsa da alveolebSi ileq-
ebian, xolo 0.2-0.3 mkm-s diametris mqone nawilakebis, daaxloebiT, 80% isev ukan amo-
isunTqebian. am zomebze ufro mcire sididis nawilakebis daleqva filtvebSi difu-
ziis xarjze aris SesaZlebeli [2]. 

sunTqvis procesSi eleqtruli muxtebis matarebeli mtvris nawilakebi gacilebiT 
ufro didi raodenobiT daikaveba, vidre neitraluri. amasTan, eleqtrodamuxtuli 
nawilakebis dakaveba 54%-s Seadgens, xolo neitralurebisa ki, mxolod -18%-s. 

arsebuli kvlevebis monacebis analizis Sedegad SeiZleba gakeTdes daskvna imis 
Taobaze, rom ekologiuri TvalsazrisiT saWiroa atmosferuli mtveri, nawilakebis 
dispersiulobis mixedviT, daiyos oTx jgufad: 
- I jgufs, atmosferoSi mudmivad dispergirebuli wvrildispersiuli, 15 mkm-mde zo-
mebis, nawilakebi Seadgenen. higienuri TvalsazrisiT, am jgufSi 5 mkm-mde zomebis 
fraqciis gamoyofa aris mizanSewonili, rogorc sasunTqi organoebisaTvis 

 gansakuTrebiT mavne nawilakebisa;              
- II-e jgufSi 15-40 mkm diapazonis zomebis mtvris nawilakebia gaerTianebuli, romle-
bic gamudmebiT moipovebian samrewvelo centrebisa da msxvili qalaqebis atmosfe-
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rul haerSi. xelSemwyobi meteorologiuri pirobebis arsebosas, isini haeris naka-
diT am raionebidan ramdenime aseul kilometrzec ki gadaitanebian.      
- III-e jgufs 40-100 mkm zomebis msxvildispersiuli nawilakebi Seadgenen, romlebic 
samrewvelo obieqtebidan 2-3 km daSorebiT da agreTve mtvriani qarbuqis pirobebSi 
daikvirvebian.  
- IV-e jgufs 100 mkm-ze ufro didi zomebis nawilakebi Seadgenen. am saxis nawilakebi 
samrewvelo centrebis sahaero auzSi da mtvriani qarbuqis pirobebSi daikvirvebian. 

 cxr.1-Si cementisa da aluminis sawarmoTa da Tixamiwis gadamamuSavebeli kombi-
natis mimdebare raionebSi, emisiebis wyaroebidan sxvadasxva manZilze, mtvris nawi-
lakTa zomebis mixedviT ricxviTi koncentraciis ganawilebis kvlevaTa gasaSualo-
ebuli Sedegebia mocemuli, procentebSi. 
          
cxrili 1. emisiebis wyaroebidan sxvadasxva manZilze mtvris nawilakTa  
        ricxviTi koncentraciis ganawileba zomebis mixedviT, %-Si 

nawilakTa 
zomebi, mkm 

manZili gamonabolqvTa wyarodan, km 

0.5 1.0 2.0 4.0 6.0 12.0 

0 – 3 26.3 20.2 21.2 44.5 37.0 45.8 

3 – 6 41.5 39.0 40.0 35.2 24.0 25.1 

6 – 9 10.9 14.6 12.7 7.2 10.4 11.4 

9 – 12 9.9 11.2 10.5 6.4 8.4 11.8 

12 – 15 3.6 4.1 4.4 2.6 6.2 3.4 

15 – 18 3.5 3.5 4.4 1.5 3.2 1.9 
18 – 21 1.4 1.9 2.4 0.9 4.5 0.2 

21 – 24 1.2 1.6 2.3 0.8 2.5 0.1 

24 – 27 0.5 1.3 0.4 0.4 1.9 0.1 

27 – 30 0.5 0.6 0.4 0.3 1.4 0.1 

30 – 33 0.1 0.8 0.6 0.1 0.3 0.1 

33 – 40 0.1 0.6 0.6 0.1 0.1 - 
40 – 100 0.3 0.6 0.1 - - - 

100 da meti 0.2 - - - - - 

    rogorc mocemuli cxrilidan irkveva, minarevTa emisiebis wyaroebidan 4-12km da-
SorebiT SesamCnevad Warbobs 3 mkm-mde diametris mqone nawilakebi. zomebis 6 mkm-mde 
gadidebisas maTi ricxviTi koncentraciebis maqsimaluri sidideebis gadanacvleba 
gamonabolqvebis wyarodan 0.5-2 km-iT daSorebul raionebSi SeiniSneba. amasTan, ufro 
did manZilebze aseTi nawilakebis koncentraciebs klebadi xasiaTi gaaCnia.       
    ufro didi zomis nawilakebi, dispersiulobis mixedviT, daaxloebiT, Tanabrad  
arian ganawilebuli gamonabolqvTa CiraRdnis TiTqmis mTel sigrZeze. amis gamo 
gaZnelebulia fraqciebis mixedviT maTi dagrovebis raionebis gamoyofa. 
    atmosferos gamtvrianebis Seswavlisas, unda ganvasxvavoT erTmaneTisagan 
bunebrivi - “fonuri” da samrewvelo warmoSobis aerozoluri minarevebi. 
    bunebrivi aerozolebi, umTavresad, zRvis marilebisagan, tyis xanZris bolisa-
gan, vulkanuri warmoSobis mineraluri mtvrisa da qaris mier miwis zedapiris er-
oziis produqtebis Semcveli (eoluri mtveri) nawilakebisagan Sedgeba. romlebic 
Seicaven: mcenareTa lpobis procesSi warmoqmnil organul nivTierebebs; cocxal 
organizmebs, rogoricaa, magaliTad, baqteriebi; mcenareTa sporebs; yvavilebis mtvers 
da, nawilobriv, samrewvelo raionebidan haeris nakadiT gadmotanil nivTierebebs. 
    samrewvelo raionebis haeri Zalze didi raodenobis rTuli qimiuri Sedgenilo-
bis mtvris nawilakebs Seicavs, romlebic, ZiriTadad, adamianis sameurneo saqmianob-
is produqtebisagan Sedgeba. misi gansazRvra yvela Semadgeneli qimiuri komponentis 
gaTvaliswinebiT TiTqmis SeuZlebelia.  
    am saxis mtverSi organuli warmoSobis nawilakTa Soris fenolisa da karboqsi-
lis Semcveli, didi molekularuli wonis SenaerTebi Warboben, antracenebis, pire-
nebisa da nafTolebis CaTvliT, romelTa zogadi buneba yvela samrewvelo raionis-
aTvis, albaT, erTnairi unda iyos, xolo araorganuli nivTierebebidan liTonuri 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 127, 2019 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.127, 2019  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 127, 2019 
============================================================================== 

74 

SenaerTebis didi ricxvia aRmoCenili. aRniSnuli sakiTxis Seswavlis mizniT, mrava-
li wlis ganmavlobaSi sruldeboda specialuri gamokvlevebi emisiuri speqtraluri 
analizisa da atomur-absorbciuli meTodebis gamoyenebiT [3, 4].  
    gansaxilveli sakiTxis gaSuqebis mizniT, kavkasiis sxvadasxva regionSi mravali 
wlis ganmavlobaSi qvefenil zedapirze mosuli atmosferuli mtvris sinjebis fizi-
ko-qimiuri analizis Sedegad miRebuli mikrominarevTa Semcveloba iqna Seswavlili 
da Sefasebuli. amasTan, dedamiwis zedapirze mosuli aerozolebis sinjebis Segro-
veba xorcieldeba sedimentaciis meTodis daxmarebiT. miRebul sinjebSi ki, mikromi-
narevebis gansazRvra, am miznebisaTvis Cvens mier SemuSavebuli, emisiuri speqtralu-
ri analizis meTodis gamoyenebiT sruldeboda. am kvlevebis zogierTi Sedegi cxr.2-
Sia motanili, sadac sakvlevi elementebis sidideebi warmodgenilia maTi mTliani 
jamis wilebis saxiT, procentebSi. 
             

cxrili 2. qvefenil zedapirze mosul atmosferul mtverSi 
             liTonuri mikrominarevebis Semcveloba, % -Si   

 
minarevi 

sinjebis Segrovebis punqtebi 
saqarTvelo azerbaijani somxeTi 

Crdilo 
kavkasia qalaqis zRvis 

pira 
saqarT. 
mTiani 

qalaqis 
azerb. 
mTiani 

qalaqis 
 

somxeTi 
mTiani 

Si 10.1 16.7 15.4 15.8 13.1 9.2 3.6 30.6 
Ca 8.9 12.9 31.8 13.4 13.1 29.3 16.0 13.9 
Al 2.8 5.7 5.8 2.9 2.1 3.2 2.4 2.7 
Mg 3.0 3.3 1.9 3.8 3.5 2.3 5.9 3.1 
Fe 2.3 2.4 3.9 1.0 1.1 1.4 1.2 0.8 
Mn 0.4 0.2 0.7 0.1 0.2 0.3 0.4 0.1 
Sr 0.4 0.2 0.2 0.8 0.5 0.8 0.6 0.2 
Ti 0.4 0.1 0.3 0.3 0.1 0.1 0.03 0.2 
Ni 0.03 0.02 0.03 0.01 0.01 0.03 0.01 0.001 
Pb 0.04 0.02 0.04 0.02 0.09 0.02 0.02 0.02 
Cr 0.01 0.02 0.03 0.01 0.01 0.03 - 0.01 
V 0.01 0.01 0.01 0.003 0.003 0.004 - 0.004 
Zr 0.02 0.003 0.06 0.02 0.003 0.1 - 0.03 
Sn 0.01 0.01 0.01 0.003 0.01 0.01 0.001 0.01 
Ag 0.01 0.001 0.001 0.001 0.003 - 0.0002 - 
Ga 0.003 0.001 0.002 0.001 0.001 - 0.001 0.001 
Be 0.001 0.0003 0.0004 0.0002 0.0001 0.0003 0.0002 - 

    zemomotanilidan kargad Cans, rom atmosferuli mtveri qimiuri elementebis sak-
maod farTo speqtrs Seicavs, rac misi mikrostruqturis sirTuleze metyvelebs. 
garda amisa, sxvadasxva regionebidan miRebuli sinjebis, miaxloebiT, msgavsi qimiu-
ri Sedgeniloba samrewvelo warmoSobis mtvris nawilakebis haeris nakadiT erTi 
qveynidan meoreSi, taranssasazRvro gadatanis arsebobaze miuTiTebs. es ki, aRniSnu-
li procesebis Sedegad, atmosferuli haerisa da qvefenili zedapiris fizikur-qimi-
uri, biologiuri da sxva Tvisebebis farTomasStaburi cvlilebebis SesaZlebloba-
ze metyvelebs.  
    rogorc saanalizo cxrilis monacemebidan irkveva, sakvlevi regionis sxvadasxva 
adgilSi mtvris erTi da igive mikrominarevis Semcveloba, praqtikulad, erTnairi 
xarisxisaa, xolo dedamiwis zedapirze mosuli maTi absoluturi sidideebi, sinje-
bis aRebis adgilmdebareobaze damokidebulebiT, mniSvnelovnad gansxvavdebian.  
    magaliTad, cxr.3-Si motanili masalidan SegviZlia davaskvnaT, rom, saqarTve-
los samrewvelo qalaqebSi, atmosferodan mosuli sakvlevi mikrominarevebis raod-
enoba, rig SemTxvevaSi, ramodenimejer aRemateba qveynis zRvispira da mTian raioneb-
Si aRricxul maT sidideebs. amaze, gansaxilveli cxrilis bolo or striqonSi Se-
sabamis monacemTa Sefardebebis saxiT motanili, Sefasebebi sakmaod mkafiod metyve-
leben. 
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        sakvlevi mikrominarevebis koncentraciaTa sidideebi samrewvelo sawarmoTa 
gamonabolqvebis saxeobaze, meteorologiur pirobebze da sakvlevi regionis 
geografiul mdebareobaze da orografiaze aris damokidebuli. 

atmosferuli mtvris Taviseburebani marto aRniSnuliT ar Semoifargleba. mag-
ram, garemos dabinZurebis monitoringis warmoebisas, zemoT ganxilul maxasiaTeb-
lebs eTmoba gansakuTrebuli yuradReba. isini miekuTvnebian am minarevis ZiriTad 
Tvisebebs da atmosferos aerodispersiuli sistemebis didi ricxvidan misi gamoyo-
fis saSualebas iZlevian. 
 

cxrili 3. saqarTvelos regionebSi atmosferodan qvefenil zedapirze mosuli 
mikrominarevebis raodenobebi, t/km2wl. 
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uak: 504.064.36 
atmosferuli mtvris nawilakebis mediko-biologiuri da fiziko-qimiuri 
TaviseburebaTa monitoringis aspeqtebi. /gunia g./ stu-is hmi-is samecn. ref. Sr. kreb.- 
2019 - t.127 - gv.72-75. –qarT.; rez.: qarT., ingl., rus. naSromSi ganxilulia, avtoris 
mier damuSavebuli, atmosferuli mtvris mediko-biologiuri da fiziko-qimiuri 
TaviseburebaTa sakiTxebi, maT Soris, motanilia:  
    - mavne nivTierebaTa emisiebis wyaroebidan sxvadasxva manZilze mtvris nawilakTa 
ricxviTi koncentraciebis ganawileba zomebis mixedviT; - atmosferul mtverSi li-
Tonuri mikrominarevebis Semcveloba; - saqarTvelos samrewvelo  da rekreaciul 
regionebSi atmosferodan qvefenil zedapirze mosuli mikrominarevebis mravalwli-
uri saSualo woniTi koncentraciebi. 
UDC: 504.064.36 
Aspects of monitoring biomedical and physico-chemical characteristics of atmospheric dust particles.    
/Gunia G.S./ Scientific Reviewed Proceedings  of the IHM, GTU. - 2019 - vol.127 - pp.72-75. Georg.; Abst.: 
Georg., Eng., Russ. The article discusses, worked out by the author, issues of biomedical and physico-chemical 
properties of atmospheric dust, including: - distribution of numerical concentrations of dust particles at various 
distances from emission sources; - the content of metallic trace elements in atmospheric dust; long-term 
average values of weight concentrations of microimpurities, falling from the atmosphere on the underlying 
surface of industrial and recreational areas of Georgia.   
УДК: 504.064.36 
Аспекты мониторинга медико-биологических и физико-химических особенностей частиц 
атмосферной пыли. /Гуния Г.С./ Сб. Трудов ИГМ, ГТУ. - 2019. вып.127 - с.72-75. Груз.; Рез.: Груз., 
Англ., Рус. В статье рассматриваются, проработанные автором, вопросы медико-биологических и 
физико-химических свойств атмосферной пыли, в том числе: - распределение численных концентраций 
частиц пыли на различных расстояниях от источников выбросов; - содержание металлических 
микропримесей в атмосферной пыли; - многолетние средние значения весовых концентраций 
микропримесей, выпадающих из атмосферы на подстилающую поверхность в промышленных и 
рекреационных районах Грузии. 

regionebi 
Minarevebi 

Si Ca Al Mg Fe Mn Ti Sr V Cr Zr Pb Ar Sn Ni 
qalaqis 14.1 12.5 4.0 4.2 3.2 0.6 0.6 0.6 0.01 0.01 0.03 0.06 0.01 0.01 0.04 

zRvispira 11.7 9.0 4.0 2.3 1.7 0.1 0.1 0.1 0.01 0.01 0.002 0.01 0.001 0.01 0.01 
mTiani 6.2 12.7 2.3 0.8 1.6 0.3 0.1 0.1 0.004 0.01 0.02 0.02 0.0004 0.004 0.01 

qal./zRv.pira 1.2 1.4 1.0 1.8 1.8 6.0 6.0 6.0 1.0 1.0 15.0 6.0 10.0 1.0 4.0 
qal./mTiani 2.3 1.0 1.7 5.3 2.0 2.0 6.0 6.0 2.5 1.0 1.5 3.0 25.0 2.5 4.0 
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uak 504.3.054 
q. zestafonis feroSenadnobis qarxnidan gafrqveuli aerozolebis 

gavrcelebis modelireba da misi ekologiuri Sefaseba 
n. gigauri2, l. gverwiTeli1, a. surmava2 

    1. saqarTvelos teqnikuri universiteti, saqarTvelo, Tbilisi 
 2. saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

saqarTvelo, Tbilisi, natiagigauri18@yahoo.com 
 

q.zestafoni aris saqarTvelos erT-erTi industriuli centri. iq funqcionirebs 
mZime mrewvelobis msxvili sawarmo – Sps ,,jorjian manganezi”, amave profilis ram-
denime SedarebiT wvrili sawarmo. evropa-aziis damakavSirebel satransporto magis-
tralze yoveldRiurad moZraobs aTasobiT msubuqi da mZimewoniani avtomobili. Se-
degad yoveldRiurad qalaqis atmosferoSi gaifrqveva didi raodenobis mtveri, man-
ganumis oqsidebi da haeris damabinZurebeli aerozolebi. 

q.zestafonis feroSenadnobis qarxana yovelTvis iTvleboda da axlac iTvleba 
erT-erT Zlier damabinZureblad. q.zestafonSi mtvris da manganumis oqsidebis kon-
centraciebi 10–jer da ufro metad aRemateba Sesabamis zRvrulad dasaSveb mniSvne-
lobebs [1]. 

qalaqSi gafrqveuli mtveri, meteorologiuri procesebis gavleniT vrceldeba 
did manZilze da iwvevs mimdebare teritoriebis dabinZurebas, gansakuTrebiT q. zes-
tafonis maxloblad ganlagebul sakurorto da kulturul–rekreaciul obieqtebSi 
(kurorti wyaltubo, borjomi–xaragaulis nakrZali, da sxv). amitom, atmosferuli 
haeris dacvis mizniT, mniSvnelovania q. zestafonsa da mis mimdebare teritoriebze 
atmosferoSi gafrqveuli mtvris ganawilebis codna. 

amocanis dasma. warmodgenil naSromSi ricxobrivad modelirebuli da Seswavli-
lia q.zestafonSi arsebuli mtvris gavrcelebis meqanizmi da areali. am mizniT,  mo-
delirebisaTvis gamoyenebulia saqarTvelos teritoriaze mezomasStabis  regionSi 
atmosferuli procesebis ganviTarebis da damabinZurebel ingredientTa gavrcelebis 
regionaluri modeli [2]. modelSi mtvris gavrceleba aRiwereba uwyvet garemoSi pa-
siuri ingredientis gadatana–difuziis gantolebis saSualebiT [3], romelic raion-
is reliefis sirTulis gaTvaliswinebiT Cawerilia reliefis mimyol koordinatTa 
sistemaSi [4]  
 

                                                             ,             (1)                                            
 

sadac t droa, x, y, da z - dekartes marTkuTxa sakordinato RerZebia, h/)z( δ−=z – 

reliefis mimyoli RerZi, )y,x(δ  - reliefi, h = H -δ atmosferos sisqea, )y,x,t(H - 

tropopauzis simaRle, C – mtvris koncentracia, u, v, და w~  - qaris siCqaris mdgene-
lebi x, y da ζ  RerZebis gaswvriv, Sesabamisad. maTi mniSvnelobebi gamoiTvleba regi-

onaluri modelis [2] gamoyenebiT yovel konkretul sinoptikur situaciaSi, ricxviT 

eqsperimentSi dasaxuli miznis Sesabamisad. 0w  aris mtvris gravitaciuli daleqvis 

siCqare. is gamoiTvleba stoqsis formulis saSualebiT. μ da ν horizontaluri da 
vertikaluri turbulentobis kinematikuri koeficientebia. 

(1) gantoleba ricxobrivad integrirdeba krankl–nikolsonis sqemiTa da gax-
leCis meTodis gamoyenebiT 118x90x31 kvanZisagan Semdgar sivrcul badeze  hori-
zontaluri 0.8 km da vertikaluri 1/31 bijebiT. atmosferos miwispira 100 m sisqis 
fenaSi vertikaluri biji icvleba 2–dan 15 m–mde, 17 wertilian badeze. droiTi biji 
5 wamia.  modelirebis Sedegebi. saqaris meteorologiuri sadguris monacemebiT, q. 
zestafonis midamoebSi gabatonebulia aRmosavleTisa da dasavleTis fonuri qarebi, 
TiToeulis ganmeoradoba aRemateba 40%–s, sxva mimarTulebis qarebis ganmeoradoba 
ar aRemateba 2%–s. koncentracia qalaqis teritoriaze mudmivia da udris 0.8 mg/m3. 
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Catarebulia ricxviTi eqsperimentebi, romelTa mizani iyo gamogvekvlia q. 
zestafonis haerSi arsebuli mtvris gavrceleba raionisaTvis damaxasiaTebeli 
gabatonebuli – aRmosavleTis qaris  SemTxvevaSi. 

nax. 1 naCvenebia ricxviTi modelirebis Sedegad miRebuli miwispira qaris 
siCqarisa da mtvris koncentraciis ganawileba roca t=24 sT aRmosavleTis susti 

fonuri qaris SemTxvevaSi ( backu =–1 m/wm). naxazze mtvris koncentraciis izozolebi 

mocemulia zRvrulad  dasaSvebi koncentraciebis (zdk) erTeulebSi (zdk=0.5 mg/m3).  
naxazidan Cans, rom q. zestafonSi arsebuli mtveri 24 sT–is ganmavlobaSi 

vrceldeba dasavleTis mimarTulebiT wagrZelebuli elifsismagvari zolis saxiT. 
damtverianebis zoli sustadaa deformirebuli, rac gadatanis mimarTulebiT 
SedarebiT ararTuli reliefiTaa  gamowveuli. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

nax. 1. qaris siCqarisa da mtvris koncentraciis ganawileba miwis zedapiridan 
z=2, 100, 600 da 1000 m simaRleze susti aRmosavleTis qaris dros, roca t = 24 sT. 

 
damtverianebuli haeris are moicavs did sivrces kolxeTis dablobis Tavze da 

guriis qedis midamoebSi. vertikalur sibrtyeSi mtveri gavrcelebulia daaxloebiT 
2 km–simaRlemde (nax.2,3). koncentracia 1–0.1 zdk miRebulia q. zestafonidan 
daaxloebiT 4 km manZilze, mTel darCenil sivrceSi koncentracia 0,1 zdk-ze 
naklebia da gadis ricxviTi modelirebis aredan. 

 
 

 
 
 
 
 
 
 

 
 

 

nax. 2. qaris siCqarisa da mtvris koncentraciis ganawileba XOZ  sibrtyeSi  
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nax.3. q.zestafonis atmosferoSi mtvris koncentraciebi C(x) (zdk erTeulSi) z =2, 100 

da 600 m  simaRleebze (wirebi 1, 2 da 3) XOZ sibrtyeSi, roca t=12 da 24 sT 
 

nax. 2– ze naCvenebia qaris siCqarisa da koncentraciis ganawileba vertikalur 
XOZ sibrtyeSi, romelic gadis q. zestafonze. nax. 1 da 2–dan vaskvniT, rom mtvris 
ZiriTadi masa koncentrirebulia daaxloebiT 32 km sigrZis, 10 km siganisa da 1 km 
simaRlis areSi.  mtveri gavrcelebulia q. zestafonidan ufro did manZilze, sadac 
koncentracia 100 – 1000–jer naklebia zdk–ze. 

koncentraciis x RerZis gaswvriv ganawileba (nax. 3) gviCvenebs, rom  wyarodan 
daaxloebiT 8 km–ze met manZilze misi sidide t=12 sT metia vidre  sidide, romelic 
miRebulia, roca t=24 sT. ufro mcire manZilebze  suraTi sawinaaRmdegoa – koncen-
traciebi 12 sT–isTvis naklebia 24 sT–ze miRebul koncentraciebze. aRniSnuli efeq-
ti dakavSirebulia temperaturis dReRamuri svliT gamowveul stratifikaciis 
cvlilebasTan da Sesabamis dinamikuri da kinematikuri procesebis ganviTarebasTan. 

aRmosavleTis fonuri qaris SemTxvevaSi niadagze mtveri efineba viwro horizo-
talur CiraRdnis msgavs zolze (nax.4). maqsimaluri daleqva xdeba uSualod qala-
qis teritoriaze, sadac  1 m farTobze 12 sT da 24 sT–is ganmavlobaSi daleqili 
mtvris maqsimaluri masa Seadgens 210 da 420 mg–s, Sesabamisad.  mtvris daleqvis in-
tensivoba swrafad mcirdeba, gansakuTrebiT dinebis perpendikularuli mimarTule-
biT. 

 
 
 
 
 
 
 
 

  
 

 
nax. 4. niadagze dafenili mtvris zedapiruli simkvrive  (mg/m2) aRmosavleTis 

fonuri qaris dros, roca t=12 da 24 sT. 
 

daskvna 
Catarebulma ricxviTma modelirebam gamoavlina zogierTi meteorologiuri 

Tavisebureba, romelic axasiaTebs mtvris gavrcelebis process  q. zestafonSi  
gabatonebuli aRmosvleTis qaris SemTxvevaSi. naCvenebia, rom atmosferos miwispira 
100m  fenaSi q. zestafonis teritoriaze mtvris ganawileba erTgvarovania.  miwispira 
fenis zeviT koncentracia swrafad mcirdeba da 2–2,5 km praqtikulad xdeba  nulis 
toli. 

aRmosavleTis fonuri qaris dros dablobi reliefi ver axdens Zlier 
zemoqmedebas mtvris gavrcelebaze. Sedegad mtvris ZiriTadi masa vrceldeba 
wagrZelebuli elifsismagvari zolis saxiT. 

t = 24 h;  
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qalaqis mtvris gavlena sagrZnobia qalaqidan 8–10 km manZilze. gamoTvlebiT 
miRebulia, rom susti fonuri qaris dros  qalaqis mtveri 24 sT ganmavlobaSi 
mcire koncentraciiT  vrceldeba 50 km–ze  da ufro met manZilebze. 

madloba   
samuSao Sesrulebulia SoTa rusTavelis erovnuli samecniero fondis 

doqtoranturis saganmanaTleblo konkursis farglebSi (granti № PhD-F-17-192). 
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q. zestafonis feroSenadnobis qarxnidan gafrqveuli aerozolebis gavrcelebis 
modelireba da misi ekologiuri Sefaseba /n. gigauri, l. gverwiTeli, a. surmava/ 
stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.76-79. –qarT.; rez.: qarT., ingl., 
rus. ricxobrivad modelirebuli da Seswavlilia q. zestafonSi mtvris gavrceleba 
am raionisaTvis damaxasiaTebeli gabatonebuli fonuri aRmosavleTis qaris 
SemTxvevaSi. miRebulia mtvris sivrculi ganawilebis suraTebi, gaanalizebulia 
orografiis, horizontaluri, vertikaluri turbulentobisa da adveqciuri 
procesebis gavlena mtvris gavrcelebaze atmosferoSi. 
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MODELING OF AEROSOLS EMITTED FROM ZESTAFONI FERRO ALLOY PLANT AND ITS 
ECOLOGICAL ASSESSMENT / N. Gigauri, L. Gverdtsiteli, A. Surmava/ Scientific Reviewed Proceedings  
of the IHM, GTU. - 2019 - vol.127 - pp.76-79. Georg.; Abst.: Georg., Eng., Russ. Dispersion of dust emited in 
the atmospheric air of Zestafoni city is numerically modelled and studied in case of prevelant  background 
eastern wind. Dust spatial distribution patterns are obtained, and the influence of orography, horizontal and 
vertical turbulence and advective processes on dust distribution in the atmosphere is analyzed. 
 
УДК 504.3.054 
МОДЕЛИРОВАНИЕ И ЭКОЛОГИЧЕСКАЯ ОЦЕНКА ВЫДЕЛЯЕМЫХ АЭРОЗОЛЕЙ ИЗ 
ЗАВОДА ФЕРРОСПЛАВОВ Г. ЗЕСТАФОНИ /Л.В. Гвердтсители, Н.Г. Гигаури, А.А. Сурмава/ Науч. 
Реф. Сб. Труд. ИГМ ГТУ - 2019. вып.127 - с.76-79. Груз.; Рез.: Груз., Англ., Рус Численно 
смоделировано и изучено распространение в авоздухе городской пили г. Зестафони при 
господствующем фоновом восточном ветре. Получены картины пространственного распределения 
пыли, проанализированы влияния орграфии, горизонтальной и вертикальной турбулентности и 
процесса адвекции на диффузии пыли в атмосфере. 
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უაკ 504.5.054 
Tbilisis mtvris atmosferoSi regionaluri gavrcelebis  ricxviTi  

eqsperimenti 
al.surmava1,2, l.inwkirveli1,n.gigauri1, v.kuxalaSvili2,s.mdivani1 

1stu  hidrometeorologiis instituti, Tbilisi,saqarTvelo, aasurmava@yahoo.com 
2iv.javaxiSvilis Tsu m.nidias geofizikis instituti, Tbilisi,saqarTvelo, 

intskirvelebi2@yahoo.com 
 

atmosferuli haeris dabinZurebisagan dacva Tanamedrove msoflios erT-erT aqtu-
alur problemas warmoadgens. damabinZurebel ingredientebs Soris gansakuTrebuli ad-
gili ukavia mtvers.  is atmosferoSi gvxvdeba bunebrivi da antropogenuli procesebis 
Sedegad da iwvevs  adamianTa janmrTelobis gauaresebas, xSirad letaluri SedegiT. of-
icialuri monacemebiT 2010wels atmosferos  mtvriT dabinZurebis Sedegad gardaicvla 
daaxloebiT 3,1 ml adamiani da sicocxlis  xangrZlivoba ki Semcirda 3,1 %–iT. am nawi-
lakebis moqmedebas ukavSirebs janmrTelobis dacvis msoflio organizacia gul–sisx-
ZarRvTa (3%) da kiboTi (5%) daavadebebis SemTxvevebs [1].  

gansakuTrebiT maRlia mtvriT megapolisebisa da didi qalaqebis dabinZureba. 
q.TbilisSi atmosferos mtvriT dabinZurebaze regularuli dakvirveba mimdinareobs 
wlebis ganmavlobaSi.  dakvirvebis monacemebis analizis da msoflio jandacvis organi-
zaciis daskvnis Tanaxmad Tbilisi miekuTvneba im qalaqebis ricxvs, sadac  dabinZurebis 
done  zRvrul dasaSveb mniSvnelobebs aRemateba.amitom,  q.Tbilisis atmosferos mtvriT 
dabinZurebis ekologiuri problemis mecnieruli Seswavla   Zalzed mniSvnelovania. at-
mosferoSi damabinZurebel nivTierebaTa gavrcelebis kvlevis erT–erTi farTod gamo-
yenebuli meTodia ricxviTi modelireba  [2-7]. 

warmodgenili naSromis ZiriTadi mizania kavkasiaSi atmosferuli procesebis gan-
viTarebis regionaluri ricxviTi modelisa [8] da uwyvet garemoSi nivTierebaTa gadata-
na– difuziis gantolebis gamoyenebiT, damuSavdes q.Tbilisis rTuli reliefis pirobe-
bisaTvis atmosferoSi mtvris gavrcelebis maRali garCevis unaris mqone ricxviTi mode-
li. 
          q.Tbilisis reliefi Zalzed rTulia. is mdebareobs qvabulSi da SemosazRvrulia 
saguramos, TrialeTis qedebis ganStoebebiTa da qarTlis zegniT. qalaqis da misi mimde-
bare teritoriebis simaRle icvleba  380-dan 1200-1300 m-mde. amitom, atmosferuli proce-
sebis zustad aRwerisaTvis mosaxerxebalia gamoviyenoT reliefis mimyoli koordinat-
Ta sistema h/)z( δ−=z , sadac z aris vertikaluri orTogonaluri koordinati, 

)y,x(0δ=δ , 0δ  - reliefis simaRle; h = H-δ ; )y,x,t(H - tropopauzis simaRle; t aris 
dro; x da y – aRmosavleTiT da CrdiloeTiT mimarTuli ოrTogოnalur kოordinatTa 

RerZebia. miRebul koordinatTa sistemaSi atmosferoSi mtvris gavrcelebis ganto-
lebas aqvs Semdegi saxe: 
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sadac, C aris atmosferoSi mtvris koncentracia; u, v, w daw~ - qaris siCqaris 

komponentebi x, y, z dა ζ RerZebis gაswvriv; wo- stoqsis formuliT gansazRvruli 

mtvris nawilakebis daleქvis siCqarea; μ da ν – horizontaluri da vertიkaluri 

turbuლentobis kinemaტikuri koeficieნteბi; ქაris siCqაris da turbuლentobis 

koefiცientis mnიSvნelobebi mიwispira da თavisufal atmoსferoSi ganiსazRvreba 
რegionaluri მodelebis gamoyenebiT [8, 9]. 

krank-nikolsonis da gaxleCvis meTodebiT, aseve monotonuri sqemis gamoyenebiT 
xdeba gantolebis (1) ricxviTi integrireba rogorc Tavisufal atmosferoSi, aseve 
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miwispira fenaSi Sesabamisi sawyisi da zRvruli pirobebiT. gamoviyeneT marTkuTxa 
ricxviTi bade 118x90x31 wertilebiT da bijebiT: horizontalurad 0.8km da 
vertikalurad 1/31-is toli. miwispira fenaSi aRebulia badis 17 vertikaluri wertili 
2-dan 15 m bijiT. drois biji 10 wm-ia. ricxviTi integrireba grZeldeba 3 dReze meti. 
              ricxviTi eqsperimentis saSualebiT modelirebuli da gaanalizirebulia  
q.Tbilisis rTuli reliefis pirobebSi warmoSobili mtvris gavrcelebis Tavisebureba 
da mimdebare teritoriebis dabinZureba susti aRmosavleTis stacionaluri fonuri 
qaris SemTxvevaSi. fonuri qaris sidide icvleba 1-dan (miwis zedapiridan 2 m simaRleze)  
20 m/wm-mde - tropopuzaze. dabinZurebis wyaroa qlaqis centralur avtomagistralebze 
moZravi avtotransporti, romelis mier Seqmnili mtvris koncentracia modelirebis 
periodSi mudmivia da udris 2016 wlis saSualo wliur mniSvnelobas - 0.59 mg/m3 [10]. 
gamoTvlebi Catarda 72 sT-is peridisaTvis. nax.1 naCvenebia Tbilisis  regionis 
reliefis fonze mtvris koncentraciis da qaris siCqaris velebi roca  t= 0 sT miwis 
zedapiridan 2 da 100 m simaRleebze. koncentraciis sidide mocemulia maqsimaluri 
erTjeradi zRvrulad dasaSvebi koncentraciis (zdk) 0.5 mg/m3 erTeulebSi. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

nax. 1.  regionis reliefis simaRlis, mtvris koncentraciebis  izozolebis da  qaris 
siCqaris veqtoris ganawileba dedamiwis zedapiridan 2 m da 100 m simaRleebze, rodesac 

 t=0 sT. 
 

nax.1-dan Cans, rom maqsimaluri koncentracia (1.2 zdk) miRebulia qalaqis urbanul 
nawilSi. am nawilis irgvliv koncentracia swrafad klebulobs da qalaqis aRmosavleT, 
dasavleT da samxreT nawilebSi 2-3 km zolis farglebSi  ecema 0.001 zdk-mde. qalaqis 
Crdilo-dasavleT nawilSi mtkvris xeobis gaswvriv formirebuli susti samxreT-
aRmosavleTis haeris nakadis gavleniT adgili aqvs damtverianebis gavrcelebas daax-
loebiT 1-2 km zolSi. am nawilSi koncentracia 0.1 zdk-dan mcirdeba 0.001 zdk-mde. 
koncentraciis analogiuri ganawilebaa miRebulia miwis zedapiridan 100m simaRleze. 
gansxvaveba raodenobrivia. koncentracia qalaqis urbauli nawilis Tavze icvleba 0.1-1 
zdk-mde.  

t = 12 sT-ze izrdeba lokaluri qaris siCqare da masTan erTad mtvris adveqciuri 
gadatana, rogorc atmosferos miwispira fenaSi aseve atmosferos sasazRvro fenaSi 
(nax.2). mtvris upiratesi gavrceleba xdeba Crdilo dasavleTis mimarTulebiT md. 
mtkris gaswvriv mdebare qarTlis vakeze. 
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nax. 2.regionis reliefis simaRlis, mtvris koncentraciebis  izozolebis da qaris 
siCqaris veqtoris ganawileba dedamiwis zedapiridan 2 m, 100m da 600 m simaRleebze, 

rodesac t = 12 sT. 
 

  damtverianebis Rrubels gaaCnia elifsis magvari forma. q.Tbilisis mtveri  2m si-
maRleze  gavrcelebulia daaxloebiT 10,  100 m simaRleze - 12-14  da 600 m simarleze - 30 
km-ze met manZilebze. mtvris koncentraciis miRebuli ganawileba aCvenebs, rom atmosfe-
ros miwispira fenaSi upiratesad xdeba mtvris vertikaluri turbulenturi difuzia, 
xolo 100 m simaRlis zeviT, simaRlis zrdasan erTad izrdeba mtvris horizontaluri 
adveqciuri gadatana. 

Termiuli reJimiT gamowveuli lokaluri cirkulacia atmosferos sasazRvro 
fenaSi iwvevs qaris siCqaris vertikaluri ganawilebis cvlilebas. saRamosa da Ra-
mis saaTebSi adgili aqvs q. Tbilisis midamoebSi warmoSobili Tbili haeris masis 
konveqciur aRmasvlas. mis adgils ikavebs mimdebare qedebis ferdobebze Ramis saaT-
ebSi gaciebuli haeri. formireburi mTa-baris cirkulacia,  q.Tbilisis midamoebSi 
arsebuli reliefis formasTan erTad, atmosferos qveda 200 m fenaSi warmoSobs 
Crdilo-dasavleTis qars. aRwerili Termodinamikuri procesis Sedegad icvleba 
mtvris gavrcelebis mimarTuleba da is, miwispira 200 m sisqis areSi, gadaitaneba 
md.mtkvris xeobis gaswvriv arsebul vake teritoriaze  samxreT-aRmosavleTis mimar-
TulebiT (nax.3). ufro met simaRleebze  reliefis gavlena lokalur cirkulaciaze 
TandaTanobiT mcirdeba da 600-1500 m fenaSi mtveri gadaitaneba  dasavleTiT viwro 
16 km-iani siganis zolis saxiT. Semdegad,  24 sT-is ganmavlobaSi mtvris difuziis 
procesi meordeba kvaziperiodulad, romlis drosac mtvris gadatanis mimarTuleba 
atmosferos miwispira fenaSi icvleba samxreT-aRmosavleTidan Crdilo - dasavleTi-
saken. miwispir fenis zeda nawilSi mtvris gadatana xdeba fonuri qaris mimarTule-
biT - dasavleTisaken.  

Catarebuli ricxviTi eqsperimentiT Seswavlilia reliefiT gamowveuli 
mtvris gavrcelebis kinematika. naCvenebia, rom susti dasavleTis qaris dros formi-
rebuli mTa-baris cirkulacia aris ZiriTadi meqanizmi, romelic gansazRvravs 
mtvris gadatanas atmosfros qveda 200 m fenaSi. am fenis zeviT mtvris gavrceleba 
xdeba fonuri qaris  mimarTulebiT da aris mcired deformirebuli orografiiT ga-
mowveuli mezomasStabis talRuri procesebiT. 
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nax. 3. regionis reliefis simaRlis, mtvris koncentraciebis  izozolebis da qaris 
siCqaris veqtoris ganawileba dedamiwis zedapiridan 2 m, 100m da 600 m simaRleebze, 

rodesac t = 24 sT. 
 

gamokvleulia q.TbilisSi warmoqmnili mtvris gavrcelebis areali. miRebulia, 
rom  miwis zedapiridan 2 m simaRleze Crdilo-dasavleTis mimarTulebiT qalaqis 
gavlena haeris sisufTaveze vrceldeba daaxloebiT 10 km ntvris gavrcelebas gan-
sazRvravs fonuri moZraoba. Sedegad, damtverianeba vrceldeba dasavleTis mimarTu-
lebiT 50 km-ze met manZilebze.  

samecniero samuSao Cartarebulia SoTa rusTavelis erovnuli samecniero 
fondis mier dafinansebuli grantis FR-3667-18  farglebSi. 
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uak 504.5.054                           
Tbilisis mtvris atmosferoSi regionaluri gavrcelebis  ricxviTi eqsperi-

menti/al.surmava, l.inwkirveli, n.gigauri, v.kuxalaSvili,s.mdivani/ stu-s hmi-is 
samecn. ref. Sr. kreb.- 2019 - t.127 - gv.80-84. –qarT.; rez.: qarT., ingl., rus. Seswavli-

lia reliefiT gamowveuli mtvris gavrcelebis kinematika. naCvenebia, rom susti dasav-
leTis qaris dros formirebuli mTa-baris cirkulacia aris ZiriTadi meqanizmi, rome-
lic gansazRvravs mtvris gadatanas atmosfros qveda 200 m fenaSi. am fenis zeviT mtvris 
gavrceleba xdeba fonuri ქaris  mimarTulebiT da aris mcired deformirebuli orogra-
fiiT gamowveuli mezomasStabis talRuri procesebiT. 

gamokvleulia q.TbilisSi warmoqmnili mtvris gavrcelebis areali. miRebulia, 
rom  miwis zedapiridan 2 m simaRleze Crdilo-dasavleTis mimarTulebiT qalaqis gavle-

na haeris sisufTaveze vrceldeba daaxloebiT 10 km mabZilze, 100 m simaRleze - 12-14 km-ze. 
samxreT-aRmosavleTis mimarTulebiT arsebuli vake teritoria ar uSlis xels mtvris 
gavrcelebas, amitom zeviT moyvanili manZilebi gacilebi metia da isini tolia  daaxlo-

ebiT 20  da 25 km-is. 600 m simaRleze mtvris gavrcelebas gansazRvravs fonuri moZraoba. 
Sedegad, damtverianeba vrceldeba dasavleTis mimarTulebiT 50 km-ze met manZilebze.  

 

UUDC 504.5.054 
Numerical Experimentation of Regional Distribution in the Atmosphere of Tbilisi Dust /Al.Surmava, 
L.Intskirveli, N.Gigauri,V.Kukhalashvili, S.Mdivani/Scientific Reviewed Proceedings  of the IHM, GTU. - 
2019 - vol.127 - pp.80-84. Georg.; Abst.: Georg., Eng., Russ. Was studied the kinematics of the dust 
distribution under the influence of the relief. It was shown that the mountain-valley circulation formed with a 
weak westerly wind is the main mechanism that determines the dust transport in the lower 200 meter zone of 
the atmosphere. Over this zone, dust spreads in the direction of the background wind and undergoes a slight 
deformation under the influence of mesoscale wave processes caused by orography. 

The dust spread occurring in Tbilisi was studied. It was found that about 2 meters from the surface of 
the earth in the north-western direction, the influence of the city on the air purity is observed at about 10 km, 
and at an altitude of 100 m - at 12-14 km. The region of the valley in the south-east direction does not prevent 
the spread of dust, so in this direction the dust is carried longer, approximately from 20 to 25 km. At an altitude 
of 600 m, the spread of dust causes background movement. As a result, dustiness spreads in the western 
direction at the distance of 50 km. 
 
УДК  504.5.054 
Численный эксперимент по региональному распределению Тбилисской пыли в атмосфере.  /А. 
Сурмава, Л. Инцкирвели, Н. Гигаури, В. Кухалашвили, С.Мдивани/ Науч. Реф. Сб. Труд. ИГМ ГТУ- 
2019. вып.127 - с.80-84. Груз.; Рез.: Груз., Англ., Рус. Изучена кинематика  распространения пыли под 
влиянием  рельефа. Показано, что сформированный при слабом западном ветре горно - долинная 
циркуляция является основным механизмом, который определяет перенос пыли в нижней 200 метровой 
зоне атмосферы. Над этой зоной пыль распространяется по направлению фонового ветра и подвергается 
слабой деформации под влиянием мезомасштабных волновых процессов, вызванных орографией.   
      Исследовано  распространение пыли возникающий в г.Тбилиси. Получено, что  примерно в 2-х 
метрах от поверхности земли по северо-западному направлению влияние города на чистоту воздуха  
наблюдается примерно на 10 км, а на высоте 100 м- на 12-14 км. Область долины в юго-восточном 
направлении не препятствует распространению пыли, поэтому  в этом  направлении  пыль  переносится 
дольше, примерно  от 20 до 25 км.  На высоте 600 м распространение пыли обуславливает  фоновое 
движение. В результате  запыленность распространяется  по западному направлению на расстоянии  50 
км. 
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uak 504.03, 504.054,  330.123.72 
q. Tbilisis myari sayofacxovrebo narCenebis poligonis 

energoefeqturobis socialuri da ekologiur-ekonomikuri Sefaseba  
naTela dvaliSvili1, giorgi SavguliZe2, nil andriu griri3, 

dimitri erisTavi4 
1stu-s hidrometeorologiis instituti, n.dvalishvili@gtu.ge  

2Tbilisis myari sayofacxovrebo narCenebis marTvis samsaxuri, 
shavgulidze1976@gmail.com 

3estern analitiqsi, neilgreer@easternanalytics.com 
4stu, d.eristavi@gtu.ge  

 
dReisaTvis, saqarTveloSi myari sayofacxovrebo narCenebis (msn) marTvis gaum-

jobeseba qveynis erT-erTi prioritetuli mimarTulebaa, rac iTvaliswinebs saqar-
TveloSi narCenebis marTvis ganviTarebis procesis harmonizebas evropis narCenebis 
marTvis politikasTan.  

1994 wels saqarTvelom xeli moawera gaerTianebuli erebis organizaciis CarCo 
konvencias klimatis cvlilebis Sesaxeb (UNFCCC), mogvianebiT 1996 wlis 16 ivniss 
kiotos oqms, xolo 2010 wlis oqtomberSi TbilisSi gaimarTa merebis SeTanxmebisad-
mi miZRvnili konferencia, sadac xazi gaesva qalaqebis, rogorc kompleqsuri siste-
mebis, mniSvnelobas saTburis gazebis emisiebis SemcirebaSi. saTburi gazebis erT-er-
Ti mniSvnelovani anTropogenuli wyaroa - myari sayofacxovrebo narCenebis seqtori. 
klimatis cvlilebis Sesaxeb mesame erovnuli Setyobinebis Sesabamisad narCenebis 
seqtoridan saTburi airebis emisia Seadgens erovnuli emisiis 7%-s rac sakmaod ma-
Rali Sedegia, Tu gaviTvaliswinebT, rom metanis emisiis Rirebuleba saSualod Se-
adgens 1 tona serTificirebuli CO2-is ekvivalentis fasis Sesabamisad minimum 5 aSS 
dolars [1]. 

amJamad qveyanaSi aRiricxeba 60-mde oficialuri nagavsayreli, romelTac dReis-
aTvis marTaven: regionebSi (aWaris garda) – Sps “saqarTvelos myari narCenebis mar-
Tvis kompania”, aWaraSi - Sps “sanhigiena”, xolo TbilisSi ki Sps „Tbilservis jgu-
fi“. 2010 wlidan dRemde 20-ze meti nagavsayreli daixura, xolo 30-ze meti nagavsay-
reli keTilmoewyo [2]. amasTan aRsaniSnavia, rom saqarTveloSi myari sayofacxovre-
bo narCenebis 98% yvelanairi damuSavebis gareSe (arasistematuri, ZiriTadad erTje-
radi gamonaklisebis garda) gvxdeba sxvadasxva tipis nagavsayrelebze, xolo mosax-
leobis raodenobis zrdasTan (daaxloebiT 1.1% weliwadSi, nax.1) da cxovrebis do-
nis gaumjobesebasTan erTad izrdeba narCenebis raodenobac - saqarTveloSi myari 
sayofacxovrebo narCenebis raodenobis  2010-2018 wlebis dinamikidan gamomdinare aR-
niSnuli zrda Seadgens   - 1.7% weliwadSi [3]. 

 

 
                naxazi 1. q. Tbilisis mosaxleobis zrdis dinamika 
 

ukanasknel wlebSi saqarTvelos mTavroba aqtiurad muSaobs, narCenebis marTvis 
sferoSi arsebuli problemebis gadasaWrelad. Sesrulebuli samuSaoebis da miRebu-
li kanonproeqtebis miuxedavad saqarTvelos mxolod or oficialur (rusTavis  da 
Tbilisis nagavsayrelze mowyobilia nagavsayreli airebis Semkrebi milebi - koleq-
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torebi, magram  nagavsayreli gazis Segrovebis/gadamuSavebis sistemis mowyoba ekon-
omikuri sirTuleebis gamo am etapisaTvis ver xorcieldeba.  

saqarTveloSi yvelaze didi nagavsayreli (lilos myari sayofaxovrebo narCene-
bis (msn) poligoni) 2010 wlis noemberSi gaixsna, igi  mdebareobs q. Tbilisis sam-
xreT aRmosavleTiT, sof. didi lilos aRmosavleTiT, yofili Zveli Tbilisi-mar-
tyofi saavtomobilo gzis Crdilo napirze (sur.1). poligonis teritoriis mTliani 
farTi Seadgens 84 ha-s. 2010 wlis 10 noembridan 2019 wlis 24 ivnisamde nagavsayrel-
ze funqcionirebda 2 ujredi (150 000 kv.m),  orive ujredSi dResdReobiT gamTavsebu-
lia 3 040 000 tona narCeni, romelic grovdeboda q. Tbilisis da lilos  maStabiT. 
poligonze msn-is lpobis Sedegad warmoqmnili airis Sekreba xdeba gabioniseburi 
Saxtebis meSveobiT (plastmasis milebi), orive ujredze mowyobilia 100 gazgamyvani 
mili. ama wlis 24 ivniss aRniSnuli ujredebi daixura (daifara damcavi hidrosaiz-
olacio feniT) da daiwyo mesame ujredis operireba [4]. 

 

 
                         sur. 1 norios (lilos) nagavsayreli 

 

Cveni kvlevis mizans warmoadgens Tbilisis nagavsayrelidan meTanis emisiis 
gansazRvra da biogazis racionaluri gamoyenebis Semdgomi Sefaseba, risTvisac 
pirvel etapze 2015-2017  wlebSi msn-s miRebuli monacemebis safuZvelze [5], 
saqarTvelos statistikuri monacemebis (mosaxleoba) [6] da IPCC-2006 meTodologiis 
saqarTvelosaTvis damaxasiaTebeli tipiuri parametrebis gamoyenebiT, gamoiTvla 
emisiebisa narCenebis seqtoridan 2011 wlidan 2040 wlamde, 2006 wlis IPCC 
meTodologiis gamoyenebiT (cxrili 1). amasTan aRniSnul gaTvlebSi gakeTebulia 
daSveba, rom nagavsayrelidan biogazis CaWeris da gamoyenebis maqsimaluri 
SesaZlebloba Seadgens 70-75% [3]. 

 

cxrili 1. meTanis emisia gamoyofili lilos (norios) nagavsayrelidan 2011-2920 
wlebSi (IPCC-2006) [7] 

weli gg mln m3 weli gg mln m3 weli gg mln m3 

2011 0.24 0.34 2021 8.71 12.09 2031 13.71 19.05 
2012 1.66 2.31 2022 9.24 12.84 2032 14.22 19.75 
2013 2.87 3.98 2023 9.76 13.56 2033 14.73 20.46 
2014 3.89 5.40 2024 10.27 14.26 2034 15.25 21.18 
2015 4.76 6.61 2025 10.77 14.95 2035 15.78 21.91 
2016 5.55 7.71 2026 11.26 15.64 2036 16.32 22.66 
2017 6.27 8.71 2027 11.75 16.31 2037 16.87 23.43 
2018 6.94 9.64 2028 12.23 16.99 2038 17.43 24.21 
2019 7.56 10.50 2029 12.72 17.67 2039 18.01 25.02 
2020 8.15 11.32 2030 13.22 18.36 2040 18.60 25.84 
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cxril 1 -idan Cans, rom lilis/norios  poligonidan  mxolod meTanis gamoyo-
fis potenciali 2011-2040 wlebis periodSi Seadgens 442.7 mln.m-s, amasTan biogazis 
sruli raodenoba, saerTo jamSi, gamoiyofa 75 wlis ganmavlobaSi. rogorc ukve aR-
iniSna, nagavsayrelze Sereuli Sedgenilobis narCenebis ganTavsebisa da Sesabamisad 
misi gaxrwnis Sedegad warmoqmnili nagavsayrelis gazi warmoadgens farTo speqtris 
araorganuli da organuli airebis  narevs  (CH4 – 40-50% ; CO2– 35-40%; H2O - 10-20%; 
SOx - 2-5%; H2 – <1%; H2S – 1-2% ; N2 – 1-2%; CnH2n-6  – < 1%.) [8], romlis emitireba atmosfe-
rul haerSi iwvevs negatiur gavlenas rogorc klimatze ise mTel ekosistemaze, 
vnebs rogorc floras ise safrTxes uqmnis cocxal organizmebs da rac mTavaria 
adamianebis janmTvelobas, amasTan ikargeba Cveni qveynisaTvis erT-erTi mniSvnelova-
ni alternatiuli energiis wyaro.  garda amisa meteorologiuri pirobebma (maRali 
temperatura da Stili) da biogazis maRali koncentraciebis akumulirebam nagavsay-
relis sxeulTan mimarTebaSi  (>15%) SesaZlebelia gamoiwvios TviTaaleba da afeT-
qeba. nagavsayreli gazis kaloriulobaa daaxloebiT 17-20 aTasi.kj/m. winaswar Sede-
gebze dayrdnobiT SeiZleba iTqvas, rom magaliTad dedaqalaqisaTvis 2010 wlis no-
emberSi mowyobil norios nagavsayrelze mxolod 2018 wlis ganmavlobaSi warmoiqmna 
≈14 000 tona biogazi da es maCvenebeli narCenebis zrdasTan erTad yovelwliurad 
gaizrdeba (cx. 1), amasTan aRsaniSnavia, rom Tu moxdeba narCenebis biodegradirebadi 
fraqciebis separireba (rac am etapisaTvis ar aris dagegmili da arc gaTvlebSia 
gaTvaliswinebuli) biogazis gamoyofa Sesabamisas Semcirdeba. biogazis emisiisa da 
ekologiuri problemebis mogvarebis mizniT saqarTvelos mTavrobis #160 dadgeni-
lebis mixedviT, Tbilisis merias evaleboda Tbilisis nagavsayrelze  biogazis Seg-
rovebis/gadamuSavebis sistemis mowyoba. magram es sakiTxi dRemde rCeba Riad, radgan 
arsebuli teqnologia Zalian ZviradRirebulia da amasTan orientirebulia adgi-
lobrivi momxmareblis arsebobaze (gazSemkrebi milebis mierTeba didi zomis rezer-
vuarze, biogazis gamdidreba sxvadasxva reagentebis daxmarebiT da pirdapir adgi-
lobriv momxmarebelze (arsebobis SemTxvevaSi) miwodeba  an kogeneratoris dayeneba 
da eleqtroenergiis gamomuSaveba). dReisaTvis Tbilservis jgufis mier 2019 wlis 
dasawyisSi Catarebuli tenderis Sesabamisad (CPV 7150000 “q. Tbilisis myari sayo-
facxovrebo narCenebis poligonis 1-li da me-2 -e ujredebis sruli izolaciis, re-
kultivaciisa, gazSemkrebi sistemis mowyobis da biogazis Rirebul produqtad gar-
daqmnis, me-3-e ujredis eqploatacia-ganviTarebis da saboloo rekultivaciis kon-
ceptualuri proeqtis momzadeba, Sesyidvebis organizeba, samSeneblo zedamxedvelo-
ba da proeqtis marTva”) norios nagavsayrelze dagegmilia poligonis pirveli da 
meore ujredebis Crdilo-dasavleTis mimarTulebiT gafarToebis biogazis Segrove-
bis sistemis centralur koleqtorze biogazis Segrovebis da gadamuSavebis siste-
masTan mierTebis konceptualur proeqtis SemuSaveba romlis Rirebuleba sxva nak-
lebad mniSvnelovan aqtivobebTan erTad Seadgens 1 178 514 lars, amasTan igi ar mo-
icavs  ko-generirebis sadguris mSeneblobas da eqspluataciaSi gaSvebis xarjebs [4]. 

Cveni kvlevis meore etaps warmoadgenda nagavsayreli gazis gadamuSavebis Sede-
gad miRebuli energiis wyaros (biomeTani da eleqtroenergia) sasargeblod gamoyene-
bis xarjebisa da mogebis Sefaseba Internal Rate of Return (IRR) [9] meTodologiis gamoyene-
biT (cxrili 2-3). 

2-3 cxrilebidan Cans, rom lilos/norios poligonze generirebuli nagavsayreli 
gazis/bogazis biomeTanis gamoyenebisas xarjebis anazRaureba moxdeba 8 weliwadSi, 
xolo eleqtroenergiad gadamuSavebisas – 16 weliwadSi. 

grZelvadiani xarjebis anazraurebis miuxedavad nagavsayreli gazis/biogazis 
sasargeblo utilizacia mniSvnelovan garemosdacviT meqanizms warmoadgens, 
ekonomikuri aRmavlobis da Sedegad narCenebis raodenobis zrdis paralelurad, 
amasTan proeqtis realizaciis Sedegad danaxarjis kompensacia, proeqtis 
rentabeluroba da finansuri riski damokidebulia teqnologiiis warmatebulobaze. 
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cxrili 2. biogazi - biomeTanis alternativa (Internal Rate of Return (IRR) 
meTodologia) 

a wlebi  2019-2020 2021-2025 2026-2030 2031-2040 
 biomeTani milioni m3   8.25 9.75 12.75 15.00 

 gasayidi fasi (USD)  0.14 0.14 0.14 0.14 
 Semosavlebi, (USD)      1 113 750 1 316 250 1 721 250 2 025 000 

 cvladi Rirebuleba, (USD)    111 375 131 625 172 125 202 500 

 fiqsirebuli Rirebuleba, (USD)    90 000 90 000 90 000 90 000 
analizuri maCvenebeli EBITDA, USD)    912 375 1 094 625 1 459 125 1 732 500 

 interesebi (7%), (USD)    193 603 169 103 144 603 72 301 

 amortizacia, (USD)    213 333 213 333 213 333 213 333 

 sagadasaxado (15%), (USD)    75 816 106 828 165 178 217 030 

 fuladi saxsrebis dineba, (USD)    642 957 818 694 1 149 344 1 443 169 

 sufTa Semosavali, (USD)    429 623 605 361 936 011 1 229 836 
 

b 

kapitaluri xarjebi (USD) Semosavali 

adgilis mowyoba  500 000 weli weliwadSi, USD)   jamurad, (USD)   
gazis eqstraqcia  350 000 1 429 623 429 623 
gazis gasufTaveba  750 000 2 429 623 859 247 
kompresia  600 000 3 605 361 1 464 607 
transporti  1 000 000 4 605 361 2 063 968 
samuSao kapitali 500 000 5 605 361 2 675 329 
sul 3 700 000 6 605 361 3 280 690 

 7 605 361 3 886 051 
gauTvaliswinebeli  xarji 555 000 8 936 011 4 822 061 
sruli Rirebuleba 4 255 000 9 936 011 5 758 072 

 10 936 011 6 694 083 
kapitali (35%) 1 489 250 11 936 011 7 630 094 
davalianeba 2 765 750 12 1 229 836 8 859 929 

 
cxrili 3. biogazi - eleqtroenergiis gamomuSaveba (Internal Rate of Return (IRR) 

meTodologia) 
wlebi   2019-2020   2021-2025   2026-2030   2031-2040  

 biomeTani milioni m3    8.25   9.75   12.75   15.00  

eleqtroenergiis warmoeba, wili  1.00   1.00   1.00   1.00  

kvt/saaTSi weliwadSi 8 760 000 8 760 000 8 760 000 8 760 000 

 utilizaciis moculoba,wili    0.90   0.90   0.90   0.90  

 gasayidi fasi (USD)   0.100   0.100   0.100   0.100  

 Semosavlebi, (USD)       788 400   788 400   788 400   788 400  

 cvladi Rirebuleba, (USD)     60 000   60 000   60 000   60 000  

 fiqsirebuli Rirebuleba, (USD)     60 000   60 000   60 000   60 000  

 analizuri maCvenebeli EBITDA, (USD)     668 400   668 400   668 400   668 400  

 interesebi (7%), (USD)     182 000   157 500   133 000   66 500  

 amortizacia, (USD)     233 333   233 333   233 333   233 333  

 sagadasaxado (15%), (USD)     37 960   41 635   45 310   55 285  

 fuladi saxsrebis dineba, (USD)     448 440   469 265   490 090   546 615  

 sufTa Semosavali, (USD)     215 107   235 932   256 757   313 282  
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cxrili 3-is gagrZeleba 
 

kapitaluri xarjebi (USD) Semosavali 

 adgilis mowyoba   300 000  weli weliwadSi, (USD)   jamurad, (USD)   

 kontroli/gasufTaveba   3 000 000  1 215 107 215 107 

 transporti   200 000  2 215 107 430 213 

 sabrunavi  500 000  3 235 932 666 145 

 sul   4 000 000  4 235 932 902 077 

 5 235 932 1 138 008 

 kapitali (35%)   1 400 000  6 235 932 1 373 940 

 davalianeba   2 600 000  7 235 932 1 609 872 

  8 256 757 1 866 628 

  9 256 757 2 123 385 

  10 256 757 2 380 142 

  11 256 757 2 636 898 

  12 256 757 2 893 655 

  13 313 282 3 206 937 

  14 313 282 3 520 218 

  15 313 282 3 833 500 

  16 313 282 4 146 782 

 
aRsaniSnavia agreTve is faqtic, rom lilos/norios nagavsayrelze 2025 wlisaT-

vis biogazis utilizacia alternatiuli energetikis gamoyenebis garda Tavis 
wvlils Seitans qveynis ekonomikis  gaaumjobesebaSi (1 tona serTificirebuli CO2-
is ekvivalentis fasis 5 aSS dolari) da Sesabamisad xels Seuwyobs saqarTvelo-ev-
rokavSiris asocirebis Sesaxeb SeTanxmebiT aRebuli valdebulebebis Sesrulebas. 

yovelive zemoTaRniSnulidan gamomdinareobs, is rom nagavsayreli gazis/biogaz-
is utilizaciis saxelmwifo proeqti xels Seuwyobs qveynis narCenebis marTvis har-
monizacias evrokavSiris standartebTan da gaamujobesebs regionis ekologiur da 
Semdgom ekonomikur mdgomareobas. 
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gaZliereba sufTa energiis programa, qalaq Tbilisis energetikis mdgradi 
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sayofacxovrebo narCenebis dagrovebis raodenobis da morfologiuri 
Semadgenlobis dadgenis meTodologiis SemuSaveba da monacemTa bazis Seqmna, 
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8. s. mdivani, n. nasyidaSvili, n. vaSaymaZe, s. mamulia “norios myari 
sayofacxovrebo narCenebis poligonis daxuruli seqtoridan gamoyofili 
airebis raodenobrivi Sefaseba”, saqarTvelos qimiuri Jurnali, 2015; 

9. https://www.investopedia.com/terms/i/irr.asp. 
 
uak 504.03, 504.054,  330.123.72 
q. Tbilisis myari sayofacxovrebo narCenebis poligonis energoefeqturobis 
socialuri da ekologiur-ekonomikuri Sefaseba/dvaliSvili n, SavguliZe g., griri 
n., erisTavi d./stu-is hmi-is samecn. ref. Sr. kreb.- 2019 - t.127 - gv.85-90. –qarT.; rez.: 
qarT., ingl., rus. Seswavlilia q. Tbilisis myari sayofacxovrebo ganTavsebis 
adgilidan meTanis emisia energoefeqturobis socialuri da ekologiur-ekonomikuri 
Sefasebis mizniT, dadgenilia, rom eleqtroenergiis saxiT biogazis gamoyenebis 
SemTxvevaSi xarJebis dafarva moxdeba 16 weliwadSi, xolo biomeTanad gamoyenebisas 
– 8 weliwadSi. amasTan aRniSnul gaTvlebSi ar aris gaTvaliswinebuli 1 tona 
naxSirorJangis eqvivalentis emisiis safasuri, xolo biomeTanisa da 
eleqtroenergiis fasi nawilobrivsubsidirebulia. 
 
UDC 504.03, 504.054,  330.123.72 
Social and Environmental-Economic Assessment of the Energy Efficient of the Municipal Solid Waste 
Landfill of Tbilisi /Dvalishvili N, Shavgulidze G., Greer N., Eristavi D./ Scientific Reviewed Proceedings of 
the IHM, GTU. - 2019 - vol.127 - pp.85-90. Georg.; Abst.: Georg., Eng., Russ. To assess the social and 
ecological-economic energy efficiency, the emission of methane produced from Tbilisi solid waste landfill has 
been studied. It has been established that in the case of using biogas as electricity, the costs will be paid off 
after 16 years, and with the use of biomethane - after 8 years. In addition, the calculations do not take into 
account the price per ton of emissions of carbon dioxide equivalent, and the prices for biomethane and 
electricity are partly subsidized. 
 
УДК 504.03, 504.054,  330.123.72 
Социальная и эколого-экономическая оценка энергоэффективности свалки твердых бытовых 
отходов Тбилиси. /Двалишвили Н., Шавгулидзе Г., Грир Н., Эристави Д. / Науч. Реф. Сб. Труд. ИГМ 
ГТУ - 2019. вып.127 - с.85-90. Груз.; Рез.: Груз., Англ., Рус. С целью оценки социальной и эколого-
экономической энергоэффективности изучена эмиссия метана гинеруруемого со свалки твердых 
бытовых отходов Тбилиси. Установлено, что в случае использования биогаза в качестве 
электроэнергии, затраты будут окуплены через 16 лет, а при использовании биометана - через 8 лет. 
Кроме того, в расчетах не учитывается цена за тонну выбросов эквивалента углекислого газа, а цены на 
биометан и электроэнергию частично субсидированные. 
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უმცროსი მეცნ. თანამშრომლის თანამდებობაზე. 
1966 წლიდან  ბ. ბერიტაშვილს დაევალა  ფარავნის პოლიგონზე წარმოებულ 

მეტეოროლოგიური და აგრომეტეოროლოგიური სამუშაოების ხელმძღვანელობა, ხოლო  

1971-1973 წლებში იგი დანიშნული იქნა ჰიდრომეტეოროლოგიის ინსტიტუტის სევანის 
ექსპედიციის ხელმძღვანელად, რომელიც საკავშირო პროგრამით იკვლევდა სევანის ტბის აუზში 
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პოლიგონზე  ღრუბელთა  დინამიკის შესწავლის მიზნით მის მიერ ჩატარებულ სამუშაოთა 
შედეგები. 

1975-1976 წლებში ბ. ბერიტაშვილმა მოღვაწეობა გააგრძელა საქართველოს მეცნიერებათა 
აკადემიის მ.ნოდიას სახ. გეოფიზიკის ინსტიტუტში, სადაც მისი ხელმძღვანელობით მომზადდა 
ჯავახეთის კომპლექსური გეოფიზიკური პოლიგონის შექმნის გეგმა. 

1977-1978  წლებში იგი კვლავ დაუბრუნდა ჰიდრომეტეოროლოგიის ინსტიტუტს და 
სათავეში ჩაუდგა აკად. გ.სვანიძის დავალებით  მდ. იორის აუზში ნალექთა ხელოვნური გაზრდის 
სამუშაოთა ორგანიზაციას. მისი მიერ მომზადდა პროექტ “იორის” სამეცნიერო-ტექნიკური 
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1992 წლამდე წარმოებულ ეკონომიკის სხვადასხვა დარგებისათვის მეტად მნიშვნელოვან 
სამუშაოებს.  

1978 წელს ბ. ბერიტაშვილი მიწვეული იქნა სეტყვასთან ბრძოლის სამსახურის საქმიანობის 
შემსწავლელ სახელმწიფო კომისიაში, ერთი წლის შემდეგ კი, ღრუბლებზე აქტიური 
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სახელობის პედაგოგიურ ინსტიტუტში. 

1987 წლიდან   ბ. ბერიტაშვილი დაუბრუნდა ჰიდრომეტეოროლოგიის ინსტიტუტს და 
კვლავ გააგრძელა იორის პოლიგონსა  და აღმოსავლეთ საქართველოს სხვა რაიონებში ნალექთა 
გაზრდის მიზნით წარმოებული სამუშაოების სამეცნიერო-მეთოდური ხელმძღვანელობა.  
აღნიშნულ დარგში თავისი მოღვაწეობა ბატონმა ბაკურიმ  დააგვირგვინა 1994 წელს თბილისის 
სახელმწიფო უნივერსიტეტში აღნიშნულ  თემატიკაზე სადოქტორო დისერტაციის დაცვით. 

1995 წლიდან ბ. ბერიტაშვილი  ჰიდრომეტეოროლოგიის ინსტიტუტის დირექტორის 
მოადგილეა სამეცნიერო დარგში.  იგი კურირებდა ეკოლოგიის განყოფილებაში შემავალ 4 
ლაბორატორიას, ინსტიტუტის სარედაქციო კოლეგიაში ასრულებდა მთავარი რედაქტორის 
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მოადგილის მოვალეობას და პასუხისმგებელი იყო ინსტიტუტის თანამშრომელთა მიერ 
მომზადებული სადისერტაციო ნაშრომების ავტორეფერატების სარედაქციო კონტროლზე. 

ინსტიტუტის თემატიკაში ბ. ბერიტაშვილი ხელმძღვანელობდა ღრუბელთა და ნალექთა 
ველების მონიტორინგის სისტემის დამუშავების მიმართულებას, აგრეთვე აქტიურად 
მონაწილეობდა სხვადასხვა ორგანიზაციების მიერ ინსტიტუტისთვის დაკვეთილი პროექტების 
შესრულებაში. ამავე პერიოდში (1995 წლიდან) მისმა ინტერესებმა გადაინაცვლა კლიმატის 
ცვლილების პრობლემებზე.  იგი დაინიშნა კლიმატის ცვლილების ეროვნული პროგრამის 
კორდინატორის მოადგილის თანამდებობაზე  და  მისი უშუალო მონაწილეობით 1977-2015 
წლებში შესრულდა  გაეროს განვითარების პროგრამის მხარდაჭერით საქართველოს პირველი, 
მეორე და მესამე ეროვნული შეტყობინებები გაეროს კლიმატის ცვლილების ჩარჩო-კონვენციის 
მიმართ. იყო ათეულობით პროექტის მონაწილე, ხელმძღვანელობდა  მოწყვლადობისა და 
ადაპტაციის ჯგუფების მუშაობას, მასვე დაევალა ნაშრომებისა და პროექტების რედაქტირება. 
მისი აქტიური მონაწილეობით შესრულდა „სუფთა მექანიზმის“ დასანერგად ევროკომისიის მიერ 
ჩატარებული პროექტი.  

2006 წლიდან ბ. ბერიტაშვილი ჰიდრომეტეოროლოგიის ინსტიტუტის მთავარი მეცნიერ 
თანამშრომელია, მისი ინიციატივით შესრულდა მრავალი გამოკვლევა, რომელიც გამოყენებული 
იქნა კლიმატის ცვლილებასთან დაკავშირებულ სხვადასხვა პროექტის შესრულებისას.  

გამოქვეყნებული აქვს 100-ზე მეტი სამეცნიერო შრომა, მათ შორის 5 მონოგრაფია, 3 
სახელმძღვანელო, კლიმატის ცვლილებასთან დაკავშირებული მოკლე განმარტებითი ლექსიკონი, 
თბილისის გეოფიზიკური ობსერვატორიისა და მის ბაზაზე წარმოქმნილი 
ჰიდრომეტეოროლოგიის ინსტიტუტის განვითარების მოკლე ისტორია.   
            მისი ხელმძღვანელობით შესრულდა 5 სადოქტორო დისერტაცია. 2001 წელს          
დაჯილდოვდა ღირსების ორდენით. 

ფართო ერუდიციამ, ენების ბრწყინვალე ცოდნამ, შრომისმოყვარეობამ, მაღალმა 
საშემსრულებლო კულტურამ, თავმდაბლობამ, კომუნიკაბელურობამ და კოლეგიალობამ  ბატონ 
ბაკურის   ინსტიტუტის ერთ-ერთი წამყვანი მეცნიერის სახელი შეუქმნა და   კოლექტივში მისი 
მაღალი ავტორიტეტი განაპირობა. იგი სიცოცხლის ბოლო წუთებამდე ერთგულად  
ემსახურებოდა თვის საყვარელ საქმეს. ამაზე ისიც მეტყველებს, რომ ზუსტად   გარდაცვალებამდე 
ერთი დღით ადრე დაუსვა წერტილი თავის უკანასკნელ, მეექვსე მონოგრაფიას.  

ბატონი ბაკურის სახით ქართველ გეოფიზიკოსების რიგებს გამოაკლდა თვალსაჩინო 
მეცნიერი და პედაგოგი, მაღალი ინტელექტისა და კულტურის ადამიანი, რომლის მიერ 
განვლილი გზა და სამეცნიერო შემოქმედება არის ნიმუში იმისა, თუ როგორ უნდა იცხოვროს და 
იღვაწოს ადამიანმა, რომ სამუდამოდ დარჩეს ოჯახის, კოლეგებისა და მეგობრების მეხსიერებაში. 
ბატონმა ბაკურიმ დატოვა მდიდარი სამეცნიერო მემკვიდრეობა, რომელიც დიდ სამსახურს 
გაუწევს მომავალ თაობებს. 

 
კოლეგებისაგან 
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