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winamdebare krebulSi Sesulia hidrometeorologiis institutis 62-e 

maisis samecniero sesiaze mosmenili moxsenebebi, miZRvnili hidrome-
teorologiisa da ekologiis aqtualuri problemebisadmi. Sesabamisi 
statiebi mocemulia Semdeg samecniero mimarTulebaTa mixedviT: 
hidrologia, meteorologia, klimatologia, agrometeorologia, klimatis 
cvlileba, bunebrivi garemos dabinZureba. 

krebuli gankuTvnilia geofizikur, geografiul da ekologiur mecniere-
baTa sxvadasxva dargSi momuSave mecnierebisa da specialistebisaTvis, magis-
trantebisa da doqtorantebisaTvis. 

 
In this issue texts of papers presented at the 62-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: Hydrology, Meteorology, 

Climatology, Agrometeorology, 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 62-ой маиской научной 

сессии Института Гидрометеорологии,посвященнойактуальным проблемы гидрометеорологии 

и экологии. Соответствующие статьи даны по следующим научным направлениям: 

гидрология, метеорология, климатология, агрометеорология, изменение климата, загрязнение 

природной среды.  

Сборник предназначен для ученых и специалистов, работающих в различных областях 

геофизических, географических и экологических наук, магистрантов и докторантов. 
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О ВЛИЯНИИ ВОЗМОЖНЫХ ИЗМЕНЕНИЙ СЕЛЕФОРМИРУЮЩИХ УСЛОВИЙ И 
ФАКТОРОВ НА ХАРАКТЕР И МАСШТАБЫ СЕЛЕВОГО РИСКА 

Херхеулидзе Г. И. 
Институт Гидрометеорологии Грузинского Технического университета, г.Тбилиси 

 
Условия, и процессы, обусловливающие формирование жидкой и твёрдой компоненты сел-

евой массы и  её дальнейшего перемещения в виде селевого потока, весьма многообразны и 
многофакторны. Они активно изучались и изучаются многими исследователями, особенно актив-

но со второй половины прошлого века [1 и в разнообразной интерпретации освещены в мно-

гочисленных научных изданиях, в частности,  подробно, в известных монографиях 2,3, в не-

давно изданном пособии 5, а терминология - в весьма полезном обобщении [5. Заметим, что 
терминология - область весьма тонкая, дискуссионная, связана с формулировкой точки зрения на 
что-либо, - и эта точка зрения (трактовка), в частности на селевые явления и процессы,  у 
специалистов различных областей науки (да и внутри них) зачастую разнится, обычно в пользу 
той области знаний, которую представляет автор. На этой особенности в своих работах  

акцентирует внимание Ю.Одум 6 и др., отмечая важность объективного учёта взаимосвязи и 
взаимодействия описываемых явлений и процессов.  

В частности это относится к области знаний, к которой относятся селевые явления. С. По-
видимому, из этого общего определения термин «геоморфологические» можно изъять, поскольку 
рельеф (также как и почвенно-растительный покров) формируется в результате совместного 
действия геологических, метеорологических и гидрологических процессов. В тоже время, в 
общее определение, возможно, следует  включить антропогенный фактор, роль которого с тече-
нием времени усиливается. Поэтому, общее определение целесообразно сформулировать так: 
«селевые явления и процессы - комплекс геологических, метеорологических и гидрологических 
(с учётом традиции можно: геологических и гидрометеорологических) - многофакторных явлений 
и процессов, на которые может влиять хозяйственная деятельность человека».  

Все эти явления и процессы взаимосвязаны и должны изучаться и учитываться комплексно 
- скоординированно на всех уровнях и во всех звеньях планирования и осуществления целевых 
программ. Необходимо согласованное или даже совместное участие специалистов различного 
профиля (разных государственных ведомств и учреждений, частных, в том числе иностранных, 
фирм) как в изучении природных процессов, так и в разработке и реализации программ и 
проектов. Координация разработки и осуществления программ и проектов (разрабатываемых в 
стране любыми организациями и специалистами) и контроль за их осуществлением должны ос-
уществляться вневедомственным государственным органом (типа “Госстроя”, а также Академией 
Наук). С целью обеспечения оптимальной надёжности мероприятий, осуществляемых в зонах 
возможного ущерба от опасных природных процессов, государству целесообразно иметь свои, 
соответствующие региональным особенностям страны, утверждённые нормы и руководства с 
примечаниями типа: «При надлежащем обосновании надёжности допускается применение других 
апробированных методов и рекомендаций», чтобы не закрывать дорогу технической и техно-
логической новизне. оценки возможного паводкового и селевого риска ущерба. 

Селеформирующие условия это: а) обстановка (природная среда) в которой происходит фо-
рмирование жидкой, твёрдой составляющей и самого селевого потока, а также его дальнейшее 
перемещение по руслу:  совокупность обстоятельств (факторов), определяющих характерные 
особенности этих процессов (географическое положение селевого бассейна, его геологическое 
строение, гидрометеорологический долгосрочный (климат) и краткосрочный режим, геомор-
фология, почвенно-растительный покров, оледенение, сейсмичность, вулканизм, деятельность че-

ловека, (совокупность «факторов селеформирования» по В.Ф. Перову [5); б) данные, из которых 
следует исходить при оценке характера и масштаба селевого риска: информация о генезисе, рео-
логической структуре, масштабе (расход, объём выносов и ареал их распространения),  возмож-
ном ущербе. Эти данные могут быть получены на основе фактических материалов или сово-
купного учёта параметров, входящих в зависимости по альтернативному прогнозу возможного 
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прохождения селя и по вероятностной оценке его стоковых характеристик (расход, уровни зато-
пления, объём стока,  силовое воздействие на преграды). 

В краткосрочный и среднесрочный период времени наибольшим колебаниям подвержен 
режим гидрометеорологических элементов, который и в дальнейшем будет изменяться в связи с 
прогнозируемым изменением климата, а это, в свою очередь, повлияет на факторы почвенно-
растительного покрова, оледенения. На процессы изменения всех этих факторов всё больше бу-
дет сказываться влияние деятельности человека, как в сторону увеличения, так и в сторону 
уменьшения селевого риска. В отношении изменения климата, исходя из известных данных о 
механизме формирования селей,  может быть сделан следующий прогноз общего характера: 

 похолодание климата – будет способствовать: снижению интенсивности кругооборота воды, 
развития экзогенных (эрозионных) процессов и области их распространения; уменьшению 
продолжительности селевого сезона, частоты прохождения селей и в целом, масштаба 
селевого риска, в особенности от селей дождевого генезиса. 

 потепление климата – а) на первом этапе будет способствовать: росту интенсивности круго-
оборота воды за счет таянья льдов, а также  развития экзогенных  (эрозионных) процессов и 
области их распространения; резкому увеличению селевой активности, в том числе в 
высокогорной зоне за счет интенсивного таянья льдов и опорожнения моренных озер; увели-
чению продолжительности селевого сезона и в целом, масштаба селевого риска, в особенности 
от селей смешанного генезиса (совмещённого - дождевого, снего-ледового и лимногенного); б) 
на следующем этапе характер и масштаб селевого риска будут зависеть от режима дождевого 
и водного стока – возрастёт частота схода селей в виде селевых паводков, либо, при редкой 
частоте, увеличится их мощность. В целом, риски возрастут. Разумеется, чарактер и степень  
изменений могут быть различными, в зависимости от географического расположения и геомор-
фологии  конкретной территориальной единицы (местность, речной бассейн, урочище и др.),.  

Качественная оценка возможного характера и масштаба селевого риска в течении 
селевого сезона может быть дана на основании феноменологического анализа известных случаев 
формирования селей по сценариям 7, приведенным в таблице 1.  

Ряд заключений о характере и масштабе селевого риска может быть сделан по результатам 
предварительного (обзорного) анализа 7 прогнозной формулы включающей значения: суточного 

слоя осадков (y) и суммы осадков  за предшествующие дате прогноза 20 дней (Sy), максимальной 

температуры воздуха (Tmax) и минимальную температуру почвы (tmin), а также – относительную 

влажность воздуха (r):  

1) с ростом температуры воздуха и почвы увеличивается риск прохождения селей 
гляциального генезиса – связных селей, даже при отсутствии дождевых осадков;  

2) обилие осадков, особенно при значительном предварительном  увлажнении грунтов 
бассейна, говорит о наличии риска, от прохождения несвязных грязекаменных и водо-каменных 
селей;  

3) при одновременном увеличении всех параметров в первое время  риски схода мощных 
селей и выноса рыхлообломочного материала в устьевую зону будут возрастать, как и частота 

прогнозов риска.  

На рис.2 продемонстрирован один из возможных вариантов использования прогнозной формулы в 

виде диаграммы функции Tmax=f(tmin,y). Можно видеть, что при максимальной  температуре воздуха  

более 30
0
 температуре почвы 29

0
  риск прохождения селя гляциального генезиса  может возникнуть 

даже в  сухую погоду при температуре почвы 220-180.  
Эти методы разработаны в ЗакНИГМИ и включены в действующие и сегодня нормативные 

инструкции и пособия  (ВСН 03-76 и ПМП-91). В них  изменение расхода и объёма селевого 
стока находятся в прямой функциональной зависимости от изменения соответствующих 
параметров водного стока. Однако, в наибольшей степени, изменения масштаба селя и, 
соответственно, селевого риска, связаны с коэффициентом селеактивности, учитывающим 
эрозионную пораженность бассейна, осреднённый вклад его  отдельных характерных участков в 
формирование твёрдой составляющей селевой массы и определяющей её текучесть.  На основе 
указанной зависимости, в первом приближении, могут быть сделаны следующие выводы: 
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Таблица 1. Феноменологические оценки риска 

Ситуация в бассейне реки Оценка развития селевых процессов и селевого риска 
В начале селевого сезона 
в  бассейне накоплен бо-
льшой объём снега и льда, 
в русле и на боковых пр-
итоках имеются оползне-
вые, снеголавинные зава-
лы, селевые очаги сильно 
увлажнены.   

1.1. При интенсивном повышении температуры, наложении на 
паводковый сток ливневых осадков – формирование мощных, в том 
числе связных, селей преимущественно в начале селевого сезона. 
1.2. При затяжных дождях - накопление в русле и смыв в нижнее 
течение большого количества рыхлообломочного материала с 
повышением дна и уровней затопления; при подрезке языков сильно 
увлажнённых оползней и берегов  возможно образование мощных 
несвязных  селей.  

Засуха в начале селевого 
сезона после предшествую-
щей осенне-зимней засухи  

 Повреждение растительного покрова, высокая интенсивность 
выветривания и накопления в селевых очагах рыхлообломочного 
материала, таяние ледников,  опасность прорыва моренных озёр,. 
Формирование селей зависит от последующего режима температуры 
и осадков: при значительном повышении температуры – сели 
прорывного (моренного) генезиса, при смене засухи обильными дож-
дями или ливнями высокой интенсивности – риск формирования 
дождевых селей большой  мощности. 

Засуха в начале селевого 
сезона после  предшеству-
ющей длительной засухи с 
её последующим длитель-
ным (многолетним) продо-
лжением. 

То же, что и в пункте 2, но с уменьшением частоты прохождения 
селей, риск прохождения мощного селя лишь при ливнях высокой 
интенсивности и при прорыве моренных озёр.  

длительная многолетняя 
засуха при неизменной 
или повышающейся 
средней температуре за 
период селевого сезона 

То же, что и в пункте 2, но, после интенсивного таяния ледников 
и уменьшения количества или исчезновения моренных озер, – 
устранение риска от селей соответствующего генезиса  с 
сохранением риска формирования селей большой мощности при 
редких ливнях высокой интенсивности. 

 
 

 
Рис.1. Состояние берега реки при таянии обильного снежного покрова 
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Рис. 2. Диаграмма наличия селевого риска. 

   
Следует иметь в виду, что во всех перечисленных случаях под риском подразумевается 

потенциальный ущерб. Его фактические  размеры можно определить лишь оконтурив зону зато-
пления и разрушительного действия селя и оценив тяжесть и стоимость реально возможных по-
терь или потерь при намеченном освоении этой зоны. Следует также учитывать наличие или 
намеченное осуществление противоселевых мероприятий в каждом  конкретном случае опре-
деления риска.  

 В заключение отметим, что данная работа не претендует на полноту суждений и заклю-
чений, как по поводу терминологии, так и относительно рассмотренных вопросов влияния раз-
личных условий и факторов на характер и масштабы селевого стока, а также на связанные с 
ним риски ущерба. Она лишь в первом приближении заостряет внимание на ряде, с нашей 
точки зрения, важных для селеведения вопросов и подходов, требующих дальнейшего уточнения 
и усовершенствования совместными усилиями специалистов в области всех взаимосвязанных 
факторов, влияющих на формирование селевых потоков и связанные с ними риски. Важнейшим 
критерием оценки суждений и эффективности  предложений являются фактические материалы. 
Поэтому так важно проведение полноценного селевого мониторинга. 
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Rvarcofwarmomqmneli pirobebisa da faqtorebis cvlilebis gavlenis Sesaxeb 

Rvarcofuli riskis xarisxsa da masStabze./xerxeuliZe g./saqarTvelos teqnikuri 
universitetis hidrometeorologiis institutis SromaTa krebuli, 2015.t.121, gv.10-
14.rus., rez.: qarT., ingl., rus. 
ganixileba RvarcofsaSiSroebis Sefasebis miznobriv amocanebSi gasaTvaliswinebe-
li  ZiriTadi Rvarcofwarmomqmneli klimaturi, hidrometeorologiuri, geologi-
uri, anTropogenuri piribebi da faqtorebi  da maTi SesaZlo cvlilebis gavlena  
Rvarcofuli riskis xasiaTsa da masStabze. 

 
ON THE EFFECT OF POSSIBLE CHANGES IN THE CONDITIONS AND FACTORS, THAT CONTRIBUTE TO THE 

FORMATION OF DEBRIS FLOWS, ON THE NATURE AND EXTENT DEBRIS FLOW RISK./Khrkeulidze 

G./Transactions of the Institute of Hydrometeorology, Georgian Technical University.2015. vol.121.pp.10-14. 

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

The basic climatic, meteorological, geological, anthropogenic factors and conditions that promote debris flows 

formation, taken into account in target tasks for debris flow hazard assessment, as well as the impact of their 

possible changes on the nature and extent of the debris flow risk. 
 
О ВЛИЯНИИ ВОЗМОЖНЫХ ИЗМЕНЕНИЙ СЕЛЕФОРМИРУЮЩИХ УСЛОВИЙ И ФАКТОРОВ НА ХАРАКТЕР И 

МАСШТАБЫ СЕЛЕВОГО РИСКА/Херхеулидзе Г.И./Сб. Трудов Института Гидрометеорологии 

Грузинского  Технического Университета Грузии. 2015.вып.121, с.10-14. Рус., Рез.: Груз., Анг., Рус. 

Рассматриваются основные климатические, гидрометеорологические, геологические, антропогенные 

селеформирующие условия и факторы, учитываемые в целевых задачах по оценке селевой опасности,  а 

также влияние  их возможных изменений на характер и масштабы селевого риска. 
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klimatis globaluri cvlilebis fonze  sxvadasxva periodis 
Camonadenis cvalebadobis tendenciebis Sefaseba da analizi  md. 

mtkvrisa da focxovis magaliTze 
g. grigolia1, d. kereseliZe2, v. trapaiZe2, g. bregvaZe2 

1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
2iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis zust da 

sabunebismetyvelo mecnierebaTa fakulteti 

 
Tanamedrove epoqaSi mkveTrad izrdeba meurneobis sxvadasxva dargebSi wylis mo-

xmareba, rac ganapirobebs calkeuli raionobisaTvis wylis uzrunvelyofis pro-
blemas. wylis resursebis cvalebadobaze gavlenas axdens ara marto sameurneo saq-
mianoba, aramed klimaturi pirobebic. klimatis ZiriTadi maqasiaTeblebi, romlebic 
mtknari wylis resursebis formirebis erT-erT ZiriTad ganmapirobebel faqtorebs 
warmoadgenen, garkveuli saSualo mniSvnelobebis irgvliv yovelwliur cvaleba-
dobas ganicdian da es saSualo mniSvnelobebi ama Tu im regionis klimatis xasiaTs 
gansazRvraven. 

klimatis cvlilebis samTavrobaTaSoriso panelis (IPCC 2007, IPCC 2014, moxse-
nebaTa Sesabamisad eWvsgareSea klimatis globaluri daTbobis procesi, amasTan mo-

salodnelia rom XXI saukuneSi temperatura gaizrdeba saSualod Co6.0 . gaizrdeba 
aseve naleqebis raodenoba da Semcirdeba Tovlis safaris raodenoba, xolo myin-
varebi gaagrZeleben ukan daxevas. daTboba uaryofiT gavlenas axdens miwisqveaSa 
wylebis maragis cvalebadobaze, miwisqveSa wylebis doneebi zogierT wyalSemcvel 
fenebSi mniSvnelovnad Semcirda, ramac Seamcira bevri mdinaris wyalmcirobis 
Camonadeni.  

kvlevaTa gansxvavebuli Sedegebis miuxedavad  mTis mdinareTa auzebisaTvis, zo-
gadad suraTi aseTia: globaluri daTbobis SemTxvevaSi  mosalodnelia ara im-
denad mdinareTa wliuri Camonadenis sididis cvlileba, ramdenadac am Camonadenis 
Sigawliuri ganawilebis cvlileba. kerZod, Camonadenis Sigawliuri ganawileba uf-
ro intensiuri gaxdeba - Semcirdeba mcirewyliani periodis da gaizrdeba uxv-
wyliani periodis Camonadeni. [1] ra Tqma unda, saqarTvelos teritoriis klimaturi, 
fizikur-geografiuli da geologiuri mravalferovnebidan gamomdinare, aRniSnuli 
prognozis ganvrcoba mTels mis teritoriaze SeuZlebelia, magram cxadia, rom 
mdinareTa Camonadenis daregulirebis sakiTxi momavalSi ufro mwvaved dadgeba. 

Camonadenis Sigawliuri ganawileba SeiZleba ganxilul iqnes gasaSualoebis sxva-
dasxva intervalis arCeviT (saS. sezonuri, saS.Tviuri, saS.dekaduri, saS. dReRamuri). 
[2] Sigawliur detalizacias gansazRvravs mdinaris Camonadenis xelovnuri dare-
gulirebis siRrme. cnobilia, rom Rrma mravalwliuri regulirebis dros ga-
damwyveti mniSvneloba aqvs Camonadenis ryevas calkeul wlebSi da welTa Tan-
mimdevrul rigSi. ufro araRrma regulirebis SemTxvevaSi (mag: sezonuri) ZiriTadi 
mniSvneloba eniWeba Sigawliur ganawilebisas: Camonadenis ryevas sezonebSi, TveebSi 
an ufro mcire intervalebSi. Camonadenis dauregulirebis SemTxvevaSi saWiroa yura-
dReba gavamaqviloT dabali wyalmcirobis dReRamur xarjebze, minimaluri Camo-
nadenis dgomis xangrZlivobaze. 

Sigawliuri ganawilebis gaangariSebaTa safuZvelze dgindeba wyalsameurneo pa-
rametrebi (wylis garantirebuli xarji, energiis gamomuSaveba, wyalsacavis mare-
gulirebeli moculoba da sxva). 

aqedan gamomdinare mniSvnelovania Tveebisa da sezonebis mixedviT Camonadenis wi-
lis gansazRvra da raodenobrivi cvlilebebis dinamikis gamovlena, rac gulis-
xmobs  trendis Sefasebas, trendis gamovlenis TvalsCino xerxs wrfivi regresia 

warmoadgens, xolo, trendis niSnadoba SeiZleba Sefasdes SemTxveviT  x  sidides 

da mis rigiT nomers  i  Soris korelaciis koeficientis  xir  sididiT. 

saanagriSod SeirCa mdinare mtkvris (likanTan) da misi Senakadis focxovi (sxvi-
lisTan) calkeuli Tveebisa da sezonebis wylis xarjebis saSualo mniSvnelobebi. 
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mdinareTa reJimi xasiaTdeba gazafxulis wyaldidobiT da zafxulis da zamTris 
mdgradi wyalmcirobiT. mdinare mtkvris gazafxulis wyaldidobis maqsimaluri do-
neebi ZiriTadad daikvirveba april-maisSi. mravalwliuri umaRlesi done dafi-
qsirda 1968 wlis 18 aprils sof. CiTaxevsa da q. borjomis raionSi. am dros wyal-
mcire donesTan SedarebiT donem 5-6 metriT aiwia. Semodgomis periodSi doneebi 
xSirad icvleba wvimis pikebiT. wyalmovardnebi Cveulebriv mniSvnelovania, magram 
simaRliT da moculobiT ver aRweven wyaldidobis maqsimumebs. zafxul-Semodgomis 
wyalmcirobebis periodia agvistos dasawyisidan noembris bolomde da xasiaTdeba 
dabali, mdgradi doneebiT, romlebic zogjer irRveva moklevadiani wvimis pikebiT. 
mdinare focxovsacSereuli sazrdooba aqvs, upiratesoba sazrdoobis wyaroebSi 
eniWeba miwisqveSa da Tovlis nadnob wylebs mdinaris reJimi xasiaTdeba gazafxu-
lis wyaldidobiT romelic iwyeba martis bolodan da grZeldeba ivnisis bolomde, 
am dros mdinareSi wylis done aRwevs 0.8-1.2 m. zafxul Semodgomis periodSi (ivli-
si-noemberi) doneebi aramdgradia, am periodSi damaqasiaTebelia wyalmovardnebi. xo-
lo zamTris periodSi doneebi umniSvnelod icvleba. 

Sigawliuri ganawilebis dros calkeuli TveebisaTvis mniSvnelovania gamoisaxos 
TiToeuli Tvis wilis procentebi wliuridan, risTvisac gamovTvaleT md. foc-
xovis (sxvilisi) da mtkvris (likani) 1969-70-1985-86 w.w. saSualo mravalwliuri 
xarjebi Qm3/wm, wili procentebSiTveebis da sezonebis mixedviT da trendis kore-
laciis koeficientebir, Sedegebi mocemulia cxr #1, 2 

 
cxrili 1. md. mtkvrisa (likani) (a) da md. focxovis (sxvilisi) (b) 1969/70 – 1985/86 

w.w. Tvis saSualo xarjebi Q m3/wm, (1), moduluri koeficientebi (2), wili 

procentebSi (3), xarjebis trendis korelaciis koeficientebi (4) da wilebis 
trendis korelaciis koeficienti (5). 

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

1 Q  
a 121 439 437 211 87.3 46.3 43.1 47.7 51.6 42.3 41.6 41.7 
b 31.7 108 114 58.2 22.9 13.9 13.4 18.6 17.9 10.4 9.31 10.1 

   2 K  
a 0.91 3.28 3.26 1.57 0.65 0.35 0.32 0.36 0.39 0.32 0.31 0.31 
b 0.89 3.03 3.18 1.63 0.64 0.39 0.37 0.52 0.50 0.29 0.26 0.28 

  3 P%Q

 a 7.5 27.3 27.1 13.1 5.4 2.9 2.7 3.0 3.2 2.6 2.6 2.6 
b 7.4 25.2 26.5 13.6 5.4 3.3 3.1 4.3 4.2 2.4 2.2 2.4 

   4 Qr  
a -0.12 0.31 0.51 0.42 0.17 -0.15 -0.30 -0.16 0.23 0.09 0.28 -0.07 
b 0.10 0.46 0.60 0.47 0.11 -0.36 -0.30 -0.16 0.29 0.11 0.01 -0.29 

   5 %pr  
a -0.3 0.0 0.1 0.3 0.1 -0.4 -0.4 -0.3 -0.1 -0.3 -0.03 -0.6 
b -0.2 0.2 0.4 0.1 -0.4 -0.4 -0.5 -0.5 -0.5 -0.2 -0.4 -0.3 

 

cxrili2  md. mtkvrisa (likani) (a) da md. focxovis (sxvilisi) 1969/70 – 1985/86 w.w. 
(b) sezonis saSualo xarjebi (1), moduluri koeficientebi (2), wili procentebSi (3) 
da  trendis korelaciis koeficientebi (4) 

sezoni III-V VI-VIII IX-XI XII-II  wliuri 

1 Q  
a 333 115 47.5 41.9 134 
b 84.4 31.7 16.6 9.94 35.7 

2 K  
a 2.48 0.86 0.35 0.31 - 
b 2.36 0.89 0.47 0.28 - 

3 QP%

 

a 62.0 21.4 8.8 7.8 
 

b 59.2 22.2 11.6 7.0 
 

4 Qr  
a 0.42 0.32 -0.07 0.22 0.48 
b 0.60 0.27 -0.02 -0.15 0.50 

 

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

korelaciis koeficienti da rangobrivi kriteriumebi metia 2 -ze, sadac   an  



hidrologia 

2015 
hmi - t.121 

HYDROLOGY IHM - v.121 

ГИДРОЛОГИЯ ИГМ - т.121 

=================================================================================== 
 

17 
 

1/  nn , maSin trendi niSnadia da CaiTvleba sarwmunod [1]. trendis Sefase-
bisaTvis gamoTvlil iqna korelaciis koeficienti Tveebisa da sezonebis mixedviT 

(ix. cxr 1,2)  Cven magaliTebSi n=17, 5.02   

sailustraciod (nax. #1, 2) moyvanilia maRali korelaciis mqone Tveebisa da 
sezonebis  cvalebadobis grafikebi.   

 

md. focxovi (sxvilisi)

y = 4.248x + 75.309
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0

20

40

60

80

100

120

140

160

180

200

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

n

Q

V

VI

III-V

 
nax. 1  md. focxovis (sxvilisi) saSualo Tviuri  (V, VI) da gazafxulis sezonis 

xarjebis  cvalebadobis grafiki 1969/70 – 1985/86 w.w. 
md. mtkvari (likani)

y = 15.569x + 296.82

y = 7.05x + 147.23

y = 8.3872x + 256.97
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nax. 2  md. mtkvari (likani)  saSualo Tviuri  (V, VI) da gazafxulis sezonis 

xarjebis  cvalebadobis grafiki 1969/70 – 1985/86 w.w.  
 

gaangariSebma gviCvena, rom orive mdinareze trendis cvalebadobis tendenciebi  
TiTqmis erTnairia. orive SemTxvevaSi trendebi dafiqsirda maisis TveSi, xolo 
sezonebis mixedviT gazafxulze, dadebiTi trendis tendenciebi Warbobs sezonebis 
mixedviT. rac Seexeba wilebis cvalebadobis  trendebs, aq dadebiTi trendi 
aRiniSna april-ivnisis periodSi, danarCen periodSi uaryofiTi trendebi 
Tanxvdebian erTmaneTs, trendi fiqsirdeba mdinare mtkvarze Tebervlis TveSi, 
danarCen   SemTxvevaSi cvalebadoba SemTxveviTia. 
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teqnikuri universitetis hidrometeorologiis institutis SromaTa krebuli-2015.-
t.121.-gv.15-18.-qarT., rez. qarT., ingl., rus. 

klimatis globaluri cvlilebis fonze mdinareTa Camonadenis Sigawliuri 
ganawileba ufro intensiuri gaxdeba - Semcirdeba mcirewyliani periodis da 
gaizrdeba uxvwyliani periodis Camonadeni. sxvadasxva periodis Camonadenis 
cvalebadobis tendenciebis  Sesafaseblad SeirCa mdinare mtkvris (likanTan) da 
misi Senakadis  focxovi (sxvilisTan) calkeuli Tveebisa da sezonebis wylis 
xarjebis saSualo mniSvnelobebi. orive mdinarisaTvis  gamoTvlil iqna moduluri 
koeficientebi, wili procentebSi, xarjebis trendis korelaciis koeficientebi da 
wilebis trendis korelaciis koeficientebi, rogorc Tveebis ise sezonebis 
mixedviT 1969/70 – 1985/86 wlebis periodisaTvis.  

gaangariSebma gviCvena, rom orive mdinareze trendis cvalebadobis tendenciebi  
TiTqmis erTnairia., orive SemTxvevaSi trendebi dafiqsirda maisis TveSi, xolo 
sezonebis mixedviT gazafxulze, dadebiTi trendis tendenciebi Warbobs sezonebis 
mixedviT. rac Seexeba wilebis trendebs, aq dadebiTi trendi aRiniSna april-ivnisis 
periodSi, danarCen periodSi uaryofiTi trendebi Tanxvdebian erTmaneTs, magram es 
Tanxvedra SemTxveviTi xasiaTisaa.  

 

ASSESSMENT AND ANALYSIS OF TENDENCIES OF VARIABILITY Of LOOWS FOR DIFERENT 

PERIODS AGAINST THEV BACKGRAUND OF GLOBAL CLIMATE CHANGES (BY THE 

EXAMPLE OF MTKVARI AND POTSKOVI RIVERS/Grigolia G., Kereselidze D., Trapaidze V., 

Bregvadze G.,/Transactions of the Institute of Hydrometeorology, Georgian Technical University. -2015. -

vol.121. -pp.15-18. Georg., Summ. Georg., Eng., Russ. 
Against the background of global climate changes the intra-annual distribution of river flows will become 

even more intensive – low-water period’s flows will decrease and high-water period’s flows will increase. 

Average values of water discharge in Mtkvari River (near Likani) and its tributary, Potskhovi River (near 

Skhvili) according separate months and seasons were selected for assessment of tendencies of variability of 

flows for different periods. Modulus coefficients, shares in percentage terms, correlation coefficient of 

discharge trends and correlation coefficient of share trends according to months and seasons were calculated 

for both rivers for the period of 1969/70 – 1985/86 years.  

Calculations show that the tendencies of trend variability are almost the same for both rivers, in both cases 

trends were registered in May, while according to seasons – in June, tendencies of positive trend dominate 

according to seasons. As to the share trends, a positive tendency is registered in period of April-June, in other 

periods negative trends coincide each other, however this coincidence is of random nature.   

 

Оценка и анализ тенденций изменчивости стоков различного периода на фоне глобальных 

изменений климата (на примере рек Кура и Поцхови)./ Григолия Г., Кереселидзе Д., Трапаидзе В., 

Врегвадзе Г.,/Сб. Трудов Института Гидрометеорологии Грузинского  Технического Университета 

Грузии. -2015.- т.121 .-с.15-18.Груз., Рез. Груз., Анг., Рус.
 

На фоне глобальных изменений климата внутригодовое распределение стоков рек станет еще 

более интенсивным – уменьшатся стоки маловодного периода и увеличатся стоки многоводного 

периода. Для оценки тенденций изменчивости стоков различного периода были выбраны средние 

значения расхода воды в реке Кура (близ Ликани) и ее притоке Поцхови (близ Схвили) по отдельным 

месяцам и сезонам. Для обеих рек были вычислены модульные коэффициенты, доли в процентах, 

коэффициент корреляции тренда расходов и коэффициент корреляции тренда долей как по месяцам, 

так и по сезонам, за период 1969/70 – 1985/86 годов.  

Расчеты показали, что для обеих рек тенденции изменчивости трендов практически одинаковые, в 

обоих случаях тренды были  зафиксированы в мае месяце, а по сезонам – весной, тенденции 

положительного тренда преобладают по сезонам. Что же касается трендов долей, здесь положительная 

тенденция отмечена в период апреля-июня, в остальные периоды отрицательные тренды совпадают 

друг с другом, однако это совпадение имеет случайный характер.  
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varcixis wyalsacavSi Camdinare wylis maxasiaTeblebi 

misi eqspluataciis efeqturobisaTvis 

c.basilaSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo   
 

wylis resursebis hidroenergetikul gamoyenebasTan bevrad aris dakavSirebuli 
qveynis ekonomikuri potencialis Zliereba. hidroenergetika qmnis realur bazas 
rogorc mosaxleobis keTildReobis asamaRleblad, aseve ekonomikis yvela dargis 
ganviTarebisaTvis. 

saqarTvelo gamoirCeva mdidari potenciuri hidroenergetikuli resursebiT. 
mdinareTa wylis resursebis hidroenergetikuli gamoyeneba ar iwvevs wylis da-
ubrunebel kargvas (raodenobriv Semcirebas) da ar axdens gavlenas mis xarisxze. 
Tumca mis moqmedebasTan dakavSirebuli Camonadenis regulireba awydeba garkveul 
winaaRmdegobebs mosaxleobis yofacxovrebis, saTevze meurneobis da sxvaTa inte-
resebTan. saqme imaSia, rom saqarTvelos mdinareTa Camonadenis araTanabari Sida-
wliuri ganawilebis gamo hidroenergetikis ganviTareba gverds ver auvlis mare-
gulirebeli wyalsacavebis mSeneblobas, romelTa Semadgeneli hidroteqnikuri kom-
ponentebi (kaSxali, wyalsacavi da sxva) garkveulwilad uaryofiTad moqmedebs gar-
emoze da arRvevs ekologiur wonasworobas. 

wyalsacavebis zemoqmedeba axlomdebare teritoriaze ZiriTadad sasargeblo da 
dadebiTia (wyaluzrunvelyofa, energotevadoba, wylis mavne zemoqmedebisagan dacva, 
rekreacia da sxva), magram bunebriv garemoze maTi zemoqmedeba xSirad ganapirobebs 
negatiuri procesebis ganviTarebas. zemoqmedebis xarisxis SefasebaSi didi mniSv-
neloba aqvs Camonadenis regulirebis xasiaTs, wyalsacavis parametrebs, wylis 
resursebis mdgomareobas. 

wyalsacavis eqspluataciis dawyebamde aucilebelia ganxorcieldes nagebobisa 
da garemos dacvis RonisZiebebi, raTa uzrunvelyofil iqnes wyalsacavis 
usafrTxoeba. wyalsacavis normaluri funqcionireba da eqspluataciis efeqturoba 
bevrad aris damokidebuli masSi Camdinare wylis resursebze da maT Sidawliur 
ganawilebaze. imisaTvis, rom romelime wyalsacavma Seasrulos Tavisi daniSnuleba, 
aucilebelia arsebuli wylis resursebis swori dagegmareba. dagegmarebisaTvis ki 
saWiroa wylis resursebis dazusteba drois sxvadasxva monakveTebisaTvis. 

saqarTveloSi yvelaze uxvwyliani md. rioni kavkasionis qedis myinvaruli 
zonidan iRebs saTaves, miedineba uxvnaleqian dasavleT saqarTvelos teritoriaze 
da q. foTTan uerTdeba Sav zRvas. wyalSemkrebi auzis 13400km2 farTobze mas 
uerTdeba 6355 Senakadi, romelTa saerTo sigrZe 13656 km. [1]. aq yovel gazafxulze 
wyaldidobisas mTis mdinareebi mZlavr nakadebad miedinebian kolxeTis 
dablobisaken. garda amisa, aq wlis yvela dros aRiniSneba maRali wyalmovardnebi. 
intensiuri Tavsxma wvimebis dros wyaldidoba - wyalmovardnebi xSirad 
katastroful xasiaTs atareben da iwveven did zaralsa da msxverpls [2]. 

wyaldidobebis dros didi wylis nakadis Sekavebisa da katastrofuli 
procesebis SerbilebisaTvis, agreTve md. rionis maRali hidroenergetikuli 
resursebis aTvisebisaTvis aSenda varcixis wyalsacavi, romelic mdebareobs 
kolxeTis dablobis aRmosavleT nawilSi, iq sadac md. rions uerTdeba md. yvirila 
da md. xaniswyali. igi agebulia dabalzRurbliani 3 m. simaRlis rkina-betonisa da 
miwayriliani kaSxliT. aq maRali kaSxlis ageba topografiuli pirobebis gamo ar 
SeiZleboda, radgan es gamoiwvevda rionhesis Setborvas da misi muSaobis 
Seferxebas [3]. 

varcixis wyalsacavis saSualo siRrme 2 m., maqsimaluri ki 4-5 m.. misi mTliani 
moculoba 15 mln. m3, romlis 14 mln.m3 sasargeblo moculobas warmoadgens.wylis 
sarkis zedapiris farTobi 5 km2. wyalsacavis qvabuli Sedgeba fxvieri qanebisagan, 
ris gamoc zogierT adgilas xSirad xdeba Carecxva da mosilva. 
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varcixis kaSxlis marjvena mxareze mowyobilia wyalmimRebi, romelic wamSi  350 
m3/wm wyals iRebs da uSvebs 26,5 km. sigrZis saderevacio arxSi. am arxis sxvadasxva 
adgilze Tanmimdevrulad oTxi hidroeleqtrosadguria, romelTa saerTo simZlavre 
200 aTasi kvt., xolo wliuri gamomuSaveba 1050 mln. kvt. sT-s Seadgens. varcixis 
wyalsacavi eqspluataciaSi Sevida 1976 wels. is dRe-Ramuri regulirebisaa. 
regulirebis SesaZlebloba 1,5 m-s Seadgens. wyalsacavis zedapirze modis 1200-1400 
mm. naleqi, romelTa 30-40 % aoreTqlebaze ixarjeba. 

varcixis wyalsacavSi Camdinare wylis raodenoba gamoiangariSeba sami mdinaris: 
rionis, xaniswylis da yvirilas wylis xarjebis SejamebiT. maT Soris mTavaria md. 
rioni, romlis bunebriv Camonadenze dakvirvebis mravalwliani rigi aqvs sofel 
alpanasTan mdebare hidrokveTze, sadac fiqsirdeba mdinaris Camonadeni misi auzis 
2830 km2 farTobidan. md. yvirilaze saangariSo hidrokveTi q.zestafonTanaa, 
romelic aRricxavs wylis Camonadens 2490 km2 farTobidan. md.xaniswyalze ki 
saangariSo hidrokveTi daba baRdadTanaa, sadac aRiricxeba wylis Camonadeni 655 km2 
farTobidan. 

1 cxrilSi mocemulia am sami mdinaris hidrokveTebze aRricxuli wylis 
Camonadenis SejamebiT miRebuli saSualo mravalwliuri wylis xarjebis (m3/wm) 
mniSvnelobebi wlis sxvadasxva periodisaTvis, maTi procentuli (%) wili wliuri 
Camonadenidan da agreTve wylis xarjebis udidesi da umciresi mniSvnelobebi. 

 
cxrili 1. varcixis wyalsacavSi Camdinare wylis xarjebis (Q m3/wm) norma, Sida-
wliuri ganawileba (%), eqstremumebi (Qmaq, Qmin) da parametrebi (A, B) formulebSi 

Q = A F  da Q  = B Q0  wlis sxvadasxva periodisaTvis 
Tveebi Qo % Qmaq Qmin A B 

I 90.8 4.25 199 33.2 0.012 0.32 
II 123 5.74 273 39.3 0.014 0.35 
III 201 9.43 493 86.8 0.021 0.62 
IV 338 15.8 643 156 0.058 1.52 
V 331 15.4 576 176 0.075 2.03 
VI 267 12.4 396 137 0.075 2.00 
VII 193 9.01 369 102 0.060 1.50 
VIII 136 6.34 313 60.3 0.046 1.07 
IX 103 4.81 196 50.0 0.028 0.72 
X 125 5.22 378 47.0 0.027 0.68 
XI 122 5.68 310 35.0 0.022 0.60 
XII 114 5.32 280 25.3 0.017 0.43 

I – XII 180 - 2779 15.4 0.038 - 
I – III 138 19.3 246 62.4 0.016 0.42 
IV – VI 312 47.3 482 172 0.067 1.88 
VII – IX 144 20.2 250 81.1 0.043 1.14 
X – XII 120 16.8 253 43.2 0.022 1.59 
IV – VIII 254 59.0   0.062 1.70 
XII – II 132 24.6     

 
aRsaniSnavia is faqti, rom aRniSnul mdinareTa saangariSo hidrokveTebis qveviT 

varcixis wyalsacavis kaSxlamde mas erTvis kidev sxva gverdiTi Senakadebi. aseT 
Seuswavlel mdinareTa Camonadenis gansazRvrisaTvis Cven mier Sedgenil iqna md. 
rionis auzis Seswavlil mdinareTa Camonadenis serTo teritoriuli damokide-
bulebebi mdinareTa auzebis farTobebsa da (F, km2) da agreTve maT saSualo wliur 
xarjebTan (Q0, m3/wm), romlebic aproqsimirebul iqna martivi wrfivi gamosaxule-
bebiT: 

     Q = A F ,   (1) 

     Q  = B Q0 .   (2) 



hidrologia 

2015 
hmi - t.121 

HYDROLOGY IHM - v.121 

ГИДРОЛОГИЯ ИГМ - т.121 

=================================================================================== 
 

21 
 

am formulebSi A da B parametrebis mniSvnelobebi wlis sxvadasxva periodi-
saTvis mocemulia 1 cxrilSi. Seuswavlel mdinareTa auzebis farTobebi (F, km2) 
ganisazRvreba fizikur geografiul rukaze saTanado gazomvebiT, xolo maTi 
saSualo wliuri Camonadeni (Q0, m3/wm) ki Sesabamisi Camonadenis rukiT [1]. 

(1) da (2) formulis erTdrouli gamoyenebiT SeiZleba Semowmdes Seuswavlel 
mdinareTa Camonadenis gaangariSebis siswore. 

vinaidan XX saukunis 90-iani wlebidan aRar mimdinareobs mdinareTa wylianobis 
aRricxva (amJamad moqmed hidrologiur saguSagoebze izomeba mxolod mdinareTa 
wylis doneebi), amitom metad sagulisxmoa 2 cxrilSi mocemuli varcixis wyal-
sacavis mTavari sami Senakadis wylis xarjebis mravalwliuri normebi, maTi va-
riacia da eqstremaluri mniSvnelobebi wlis sxvadasxva periodisaTvis, gaangari-
Sebuli md. rionze 68 wliani, md. yvirilaze 60 wliani da md. xaniswyalze 54 
wliani dakvirvebaTa rigebiT, romlebic damajerebeli sizustiT gansazRvraven 
wyalsameurneo gaangariSebebisaTvis saWiro mdinareTa wylis potencialur resur-
sebs, maTi racionaluri gamoyenebis safuZvliani dagegmareba - daregulirebisa-
Tvis, raTa uzrunvelyofil iqnes varcixis wyalsacavis eqspluataciis efeqturoba 
da usafrTxoeba. 

 
cxrili 2. varcixis wyalsacavSi Camdinare mdinareTa wylis xarjebis   (Q m3/wm) 

mravalwliuri statistikuri maqasiaTeblebi wlis sxvadasxva periodisaTvis 

Tveebi 
rioni – alpana yvirila – zestafoni xaniswyali – baRdaTi 

Qo CV Qmaq Qmin Qo CV Qmaq Qmin Qo CV Qmaq Qmin 
I 35.1 0.51 81.9 14.8 46.2 0.44 98.9 16.4 9.46 0.37 18.3 2.05 
II 40.2 0.42 89.7 15.6 70.1 0.45 155 20.2 12.7 0.40 28.2 3.45 
III 72.6 0.34 153 25.0 107 0.40 281 54.2 21.2 0.42 58.7 7.63 
IV 172 0.31 283 97.9 130 0.36 280 50.1 36.4 0.39 80.2 11.4 
V 215 0.24 353 127 84.4 0.35 167 35.9 31.8 0.30 56.0 13.1 
VI 191 0.19 267 111 56.3 0.33 92.5 20.1 19.4 0.35 36.8 5.97 
VII 145 0.19 262 81.1 37.0 0.43 87.2 17.0 11.3 0.39 20.8 4.31 
VIII 99.5 0.30 209 46.8 28.0 0.55 79.1 10.3 8.24 0.46 24.4 3.21 
IX 71.6 0.28 115 41.4 24.6 0.48 62.8 5.70 7.23 0.44 18.4 2.93 
X 75.9 0.43 238 34.8 38.4 0.57 101 8.95 10.7 0.72 38.3 3.21 
XI 62.3 0.50 154 20.3 47.8 0.61 128 12.3 11.6 0.49 27.5 2.36 
XII 47.7 0.41 96.8 18.5 54.2 0.57 150 7.55 11.7 0.49 32.7 1.80 
I–XII 103 0.17 1470 10.8 60.7 0.20 1100 4.00 15.9 0.18 209 0.64 
I–III 49.4 0.30 108 18.5 74.4 0.31 131 37.3 14.5 0.30 22.6 6.20 
IV–VI 193 0.18 301 119 90.2 0.28 163 41.5 29.2 0.29 53.3 11.7 
VII–IX 105 0.20 195 64.9 29.9 0.41 71.0 12.4 8.92 0.34 19.5 3.80 
X–XII 62.0 0.35 163 26.0 46.8 0.45 93.7 14.6 11.3 0.42 26.1 2.60 
IV–VIII 165 0.15 275 102         
III–VI     94.4 0.27 162 47.3 27.2 0.28 58.0 9.52 
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varcixis wyalsacavSi Camdinare wylis maqasiaTeblebi misi eqspluataciis 

efeqturobisaTvis./basilaSvili c./saqarTvelos teqnikuri universitetis hidrome-
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teorologiis institutis SromaTa krebuli-2015.-t.121.-gv.19-22-qarT., rez. qarT., ingl., 
rus. 
aRwerilia md. rionze agebuli varcixis wyalsacavis parametrebi da misi 
daniSnuleba. dazustebulia masSi Camdinare mdinareTa (rioni, yvirila, xaniswyali) 
wylis xarjebis mravalwliuri statistikuri maqasiaTeblebi wlis sxvadasxva 
periodisaTvis. miRebulia empiriuli formulebi Seuswavlel mdinareTa Camonadenis 
gansazRvrisaTvis. 
 
FEATURES OF THE WATERS FLOWING INTO VARTSIKHE RESERVOIR FOR ITS EFFICIENT 

EXPLOITATION /Basilashvili Ts./Transactions of the Institute of Hydrometeorology, Georgian Technical 

University. 2015. –vol.121. –pp.19-22.- Georg.; Summ. Georg., Eng., Russ. 

Parameters of Vartsikhe Reservoir built on the river Rioni and its function. Multi-year statistical features of 

water expenditure of the rivers (the Rioni, the Qvirila, the Khanistskali) flowing into the reservoir have been 

ascertained for different periods of year. Empirical formulae have been worked out for yet unstudied rivers. 

 

ХАРАКТЕРИСТИКИ ПРИТОКА ВОДЫ В ВАРЦИХСКОЕ ВОДОХРАНИЛИЩЕ В ЦЕЛЯХ ЕЁ 

ЭФФЕКТИВНОЙ ЭКСПЛУАТАЦИИ /Басилашвили Ц.З./Сб. Трудов Института Гидрометеорологии 
Грузинского  Технического Университета Грузии. -2015.- т.121 .-с.19-22.-Груз., Рез. Груз., Анг., Рус. 
Описываются параметры и назначение Варцихского водохранилища построенный ра р. Риони. 

Уточнены многолетние статистические характеристики расходов притока воды рек (Риони, Квирила, 

Ханисцкали) за разные периоды года.получены эмпирические формулы для определения стока 

неизученных рек. 
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mdinare aragvis Camonadenis prognozireba Jinvalis 

wyalsacavis optimaluri samuSao reJimisa da usafrTxoebisaTvis 

c.basilaSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

wylis resursebis kompleqsuri gamoyeneba saukeTeso gzaa qveynis meurneobis 
dargebiswyalmoTxovnilebis dakmayofilebisa daekonomikuri efeqtis miRwevisaTvis. 
wyalTa meurneobis yovel mimarTulebas (wyalmomarageba, hidroenergetika, irigacia, 
saTevze meurneoba, rekreacia, turizmi, wylis transporti da sxva) aqvT Tavisi 
specifikuri Taviseburebebi, magram maT gamaerTianebel sawyiss warmoadgens wylis 
resursebis farTomasStabiani gamoyeneba wyalsacavebis saSualebiT. rac ufro metia 
wyalsameurneo kompleqsis monawileTa ricxvi, miT ufro mwvavea winaaRmdegobebi 
wyalsacavis muSaobis reJimSi. am dros didi mniSvneloba aqvs mdinareuli Camo-
nadenis regulirebas da mis gadanawilebas, risTvisac saWiroa wylis ekonomiuri da 
racionaluri gamoyenebis RonisZiebebis ganxorcieleba. swored am mizniT 
aucilebelia wylis resursebis grZelvadiani saprognozo meTodikebis SemuSaveba. 

md. aragvis wylis resursebis bazaze funqcionirebs saqarTveloSi yvelaze 
mravalmxrivi gamoyenebis msxvili hidrokvanZi Jinvalis wyalsacavi. am wyalsacavis 
wyliT yovelwliurad irwyveba qarTlisa da kaxeTis 60aTasi hamiwa, sasmeli wyliT 
maragdeba q. Tbilisisa da q. rusTavis 1,5 mln mosaxleoba da gamomuSavdeba 585 mln. 
kvt. sT. eleqtroenergia. wyalsacavis wylis gamoyeneba kompleqsurad yvela am 
miznebisaTvis bevrad aris damokidebuli md. aragvis wylis Camonadenis operatiuli 
prognozebiT momsaxurebis uzrunvelyofaze. 

sayovelTaod cnobilia, rom mTis mdinareTa wylis xarjebis prognozireba 
urTulesi problemaa. aq wlis calkeul periodSi wylis Camonadenis formireba 
xdeba gansxvavebul specifikur hidrometeorologiur pirobebSi. amitom TiToeuli 
mdinaris calkeuli periodis CamonadenisaTvis unda moxdes individualuri 
saprognozo meTodikis SemuSaveba. 

adre saqarTveloSi mdinareTa wylis xarjebis prognozirebisaTvis igeboda 2-3 
cvladiani grafikebi, sadac saprognozo xarjebi dakavSirebuli iyo wina periodis 
mdinaris wylis xarjebTan an naleqebTan. im SemTxvevaSi, rodesac ar miiReboda 
dadebiTa Sefasebis prognozebi, maSin damatebiT ganixileboda saprognozo 
periodis naleqebi an haeris temperatura. magram maSin xSiri iyo SemTxvevebi 
saprognozo kavSiris saerTo mimarTulebidan gadaxrili wertilebis amogdebisa 
(ignorireba), rac xelovnurad zrdida saprognozo damokidebulebis sizustes, 
magram am dros mcirdeboda prognozebis saimedooba. 

Tanamedrove hidrologiuri saprognozo meTodebi efuZneba wylis balansis ga-
ntolebas, romelSic mravali sxvadasxva elementi (Camonadeni, naleqebi, temperatu-
ra, aorTqleba, kondensacia, infiltracia, transpiracia da sxva) Sedis.aseTi sapro-
gnozo modelebis gamoyeneba SeiZleba iq, sadac regularulad miiReba operatiuli 
informacia sxvadasxva simaRliTi zonidan hidrometeorologiur elementebze. 

md. aragvis xeobaSi naleqebis, myinvarebisa da Tovlis ganawileba mdinareTa 
auzebSi Zlier gansxvavebulia drosa da sivrceSi, amitom SeuZlebelia dadgindes 
maTi cvlilebis erTiani gradientebi da maTi mniSvnelobebis gansazRvra yvela 
simaRliT zonaSi, rac aucilebelia Camonadenis Tanamedrove saprognozo meTodebis 
gamoyenebisaTvis. garda amisa, md. Camonadenis prognozirebisaTvis metad 
araxelsayrelia am auzSi mosuli Txevadi naleqebis didi wili myar naleqebTan 
SedarebiT, radgan mTebSi mosuli Txevadi naleqebi mTis ferdobebis daxrilobis 
gamo ar akumulirdeba da swrafad Caedineba mdinaris kalapotSi. amis gamo, rTulia 
maTi gamoyenebiT mdinaris Camonadenis momavali odenobis prognozireba. am mizniT 
aq umjobesia Camonadenis yvela maformirebeli faqtoris arsebuli dakvirvebebis 
monacemebidan SeirCes garkveuli reprezentatiuli faqtorebi. 

amrigad md. aragvis auzSi sadReisod arsebuli SezRuduli hidrometeorolo-
giuri informaciis pirobebSi, ver xerxdeba Tanamedrove rTuli genetikuri saxis 
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saprognozo modelebis gamoyeneba. amitom prognozirebis mizniT viyenebT mraval-
faqtorian statistikur models [1], romelSic Sedis is monacemebi, romelTa opera-
tiuli informacia miiReba prognozebis gacemis win. Cven SemTxvevaSi esenia: mdina-

ris Camonadeni (Q m3/wm), naleqebi (R mm), haeris temperatura (θ, C) da Tovlis 
wyalSemcveloba (W mm). 

md. aragvis calkeuli Senakadis TiToeuli saprognozo periodisaTvis 
Catarebul iqna hidrometeorologiuri monacemebis mravalwliuri rigebis 
statistikuri da korelaciuri analizi, ris safuZvelzec SeirCa saprognozo 
periodebis Camonadenze moqmedi ZiriTadi faqtorebi. calkeli periodis Camonadenis 
formirebis procesis fizikuri arsis gaTvaliswinebiT Tavdapirvelad Sedgenil 
iqna gafarToebuli saprognozo modelebi yvela moqmedi faqtoris monawileobiT. 
magram saprognozo gantolebaSi bevri cvladis Sekvana ar aris gamarTlebuli arc 
Teoriulad, radgan mcirdeba gantolebis mdgradoba da arc praqtikulad 
informaciis SezRudulobis gamo. amitom umjobesia minimaluri raodenobis 
prediqtorebis gamoyenebiT miviRoT maqsimaluri sizuste da drouloba. 

am mizniT garkveuli maTematikuri kriteriumebisa da mravalbijiani gamoricxvis 
meTodis gamoyenebiT dgeba optimaluri saprognozo modeli, romlis amoxsnis dros 
gamoiyeneba mravalfaqtorian damokidebulebaTa pirdapiri da Sebrunebuli gaSla, 
roca gamoiangariSeba saprognozo gantolebaTa ori sistema prediqtorebis 
(saprognozo faqtorebis) TandaTanobiTi damatebiT Sesabamis SefasebaTa 
kriteriumebiT. es saSualebas iZleva erTdroulad gamovikvlioT prediqtorebis 
Semcirebis, droulobis gazrdisa da sizustis amaRlebis SesaZlebloba. 
saprognozo modelis yvela etapis praqtikuli realizacia xdeba erTiani 
gaangariSebaTa sistemiT Sesabamisi kompiuteruli programebiT [2,3]. 

kvlevis Sedegad md.aragvis sami mTavariSenakadissaangariSo hidrokveTisaTvis: 
TeTri aragvi – fasanauri, Savi aragvi – SesarTavi da fSavis aragvi – maRaroskari, 
Sedgenilia wylis xarjebis saprognozo formulebi Semdegi saxis grZelvadiani 
prognozebisaTvis: wyaldidobis maqsimaluri pikebis (Qmaq) 2–3 Tvis droulobiT, sa-
vegetacio periodis (QIV-IX) 6 Tvis droulobiT, kvartaluri (QI-III, QIV-VI, QVII-IX, QX-XII)  3–

4 Tvis droulobiT da yvela calkeuli Tvis (QI, QII, ... QXII) 1–2 Tvis droulobiT. Ti-
ToeulisaTvis miRebulia sxvadasxva faqtorebis Semcveli saprognozo gantolebebi 
sxvadasxva informaciiT, sizustiTa da droulobiT.saprognozod gamoyenebuli pre-
diqtorebis raodenoba gantolebebSi umetesad 1–2, zog SemTxvevaSi ki 3–4.yvela sa-
prognozo CamonadenisaTvis miRebulia prognozebi wina periodis monacemebis safu-
Zvelze saprognozo periodis naleqebisa da temperaturis amindis prognozis 
gareSe. 

Tbili periodis Camonadenis saprognozo gantolebebi miRebulia ZiriTadad 
meteorologiuri monacemebis gamoyenebiT mdinaris wylis xarjebis gareSe, rac 
metad mniSvnelovania sadReisod, rodesac aRar xdeba mdinareTa wylianobis 
aRricxva.miRebuli prognozebi xasiaTdeba dadebiT SefasebaTa kriteriumebiT, 

romelTa mniSvnelobebi Seadgens saSualod: mTavari kriteriumi S/=0,76  0,60; 

prognozebis gamarTlebis uzrunvelyofa P=60  80%; korelaciis koeficienti 

faqtiursa da prognozul mniSvnelobebs Soris r=0,60  0,76. 

TiToeuli saprognozo periodisaTvis miRebuli sxvadasxva saprognozo varianti 
saSualebas iqceva operatiuli prognozebis gacemis dros SeirCes saprognozo 
gantoleba arsebuli informaciis, saWiro droulobisa da sizustis mixedviT.garda 
amisa, SeiZleba ganisazRvros saprognozo Camonadenis mosalodneli ryevis 
intervali da moxdes miRebuli Sedegebis urTierTkontroli.amasTan erTad, 
prognozebi SeiZleba Sedges ara marto erTjeradad, aramed etapobrivad, rodesac 
axal-axali informaciis damatebiT moxdeba maTi dazusteba. 

1 cxrilSi mocemulia savegetacio periodis Camonadenis sxvadasxva droulobis 
saprognozo gantolebaTa magaliTebi Sesabamis SefasebaTa kriteriumebiT. 
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aRsaniSnavia, rom miuxedavad mravalmxrivi Ziebisa md. aragvis samive Senakadze 

ver iqna miRebuli dadebiTi Sefasebis prognozebi (roca S/ 0,80) wyaldidobis 
maqsimaluri xarjebisaTvis. amitom miRebuli saprognozo gantolebebiT (cxrili 2) 
SesaZlebelia konsultaciebis gacema mdinareze momavali wylis pikebis odenobaze. 

maTi Sefasebis kriteriumebia S/=0,840,92, magram miRebuli prognozebis gamar-

Tlebis uzrunvelyofa (P=6476%) damakmayofilebelia da amitom praqtikaSi maTi 
gamoyeneba dadebiT Sedegs mogvcems. 

 

cxrili 1. savegetacio periodis wylis xarjebis (QIV-IX, m3/wm) prognozebis etapo-
brivi dazustebis magaliTebi md. Sav aragvze – SesarTavTan. 

gacemis 
dro 

drouloba 
(dReebSi) 

saprognozo formula 
kriteriumebi 

s/ P% r 

28/II 210 QIV-IX = 8,48 + 0,013PXII-II 0,69 61 0,73 

15/III 195 QIV-IX =7,94 + 0,012
2200

2300W  0,57 76 0,83 

15/III 195 QIV-IX = 7,94 + 0,008
2200

2300W + 0,005PXII-II 0,55 78 0,85 

30/III 180 
QIV-IX = 4,27 + 0,007

2200

2300W + 0,005PXII-II 

 + 0,29QXII-II - 0,27III 

0,52 85 0,88 

 

amrigad, Jinvalis wyalsacavis momsaxurebisaTvis, masSi Camdinare wylis 
prognozis Sesadgenad, saWiroa jer Sedges md.aragvis sami calkeuli Senakadis 
prognozi garkveuli saprognozo periodisaTvis miRebuli gantolebebiT, Semdeg ki 
isini unda Sejamdes: 

∑ Qar = QT + QS + Qf.   (1) 
imis gamo, rom am Senakadebze arsebuli saangariSo wyalmzomi saguSagoebis 

qveviT wyalsacavamde md.aragvs uerTdeba kidev sxva gverdiTi Seuswavleli 
Senakadebi, amitom Cven mier Catarebuli kvlevis Sedegad [4] miRebulia Jinvalis 
wyalsacavSi wylis xarjis (Qwy.m3/wm) odenobis gasaangariSebeli formula misi 
Sesabamisi (a, b) parametrebiT: 

Qwy = a ∑ Qar + b.    (2) 
cxrili 2. wyaldidobis maqsimaluri xarjebis (Qm, m3/wm) grZelvadiani 

saprognozo gantolebebi da maTi Sefasebebi md. aragvis Senakadebze 

saprognozo gantolebebi 
SefasebaTa kriteriumebi 

s/ P% r 

md. TeTri aragvi – daba fasanauri 
Qm = 99,5 - 0,09RVII-IX + 0,15RI-III – 0,05WIII 

0,84 72 0,67 

md. Savi aragvi – SesarTavTan 

Qm = 51,6 - 2,76QII + 0,04
1600

1700W  + 1,52 θIII 

0,88 64 0,61 

md. fSavis aragvi – sof. maRaroskari 
Qm = 9,85 + 0,25RIX-XI - 0,19RXII-II + 3,0QIII + 6,8 θIV 

0,89 76 0,59 

 
yuradsaRebia, rom operatiuli prognozebis gacemis dros gamoangariSebuli 

saprognozo mniSvneloba unda Seedaros saprognozo wylis xarjis normas (∑ Qar) 
da mis eqstremalur mniSvnelobebs, raTa gamoricxul iqnes gaangariSebis dros 
daSvebuli SemTxveviTi Secdomebi, xolo prognozis anomaluri mniSvnelobis dros 
unda gakeTdes saTanado analizi mosalodneli wylis xarjisa da miRebul iqnes 
yvela saWiro usafrTxoebis RonisZiebebi. 

daskvnis saxiT aRvniSnavT, rom md. aragvis sami Senakadis wylis xarjebisaTvis 
SemuSavebuli 2-4 Tvis droulobis saprognozo meTodikebis gamoyenebiT 
SesaZlebelia wylis resursebis xarjvis safuZvliani dagegmareba da Jinvalis 
wyalsacavis optimaluri reJimiT muSaoba, raTa racionalurad gadanawildes 
wyalsacavSi arsebuli wylis resursebi rogorc hidroeleqtrosadguris, aseve 
wyalmomaragebisa da sarwyavi sistemebis Seuferxebeli muSaobisaTvis, rac 
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uzrunvelyofs eleqtroenergiis, wyalmomaragebis, sarwyavi farTobisa da 
mosavlianobis gazrdas da amiT didi ekonomikuri efeqtis miRebas. 

garda amisa, mdinareTa wyaldidobis maqsimaluri wylis xarjebis grZelvadiani 
konsultaciebiT mosalodneli saSiSroebis drouli Setyobineba saSualebas iZleva 
Semcirdes is materialuri zarali, rac SeiZleba moyves maRali wyaldidobis 
pikebs. am SemTxvevaSi unda Catardes yvela prevenciuli RonisZieba, raTa 
mowesrigdes mdinareTa kalapotebi (gawmenda - gaRrmaveba) da napirdacviTi 
nagebobebi (gamagreba - daSeneba). TviT Jinvalis wyalsacavi ki droulad unda 
TandaTanobiT daicalos mosalodneli maRali wylis nakadis misaRebad, raTa 
dacul iqnes is dazianebisa da katastrofisagan da ar moxdes gauTvaliswinebeli 
zarali da msxverpli. am mxriv, yuradsaRebia is faqti, rom Jinvalis wyalsacavis 
dazianebam SeiZleba metad didi ziani miayenos mimdebare garemos da TviT 
saqarTvelos dedaqalaq Tbiliss. 
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mdinare aragvis wylis Camonadenis prognozireba Jinvalis wyalsacavis 

optimaluri samuSao reJimisa da usafrTxoebisaTvis./basilaSvilic./ 
saqarTvelos teqnikuri universitetis hidrometeorologiis institutis SromaTa 
krebuli-2015.-t.121.-gv.23-26-qarT., rez. qarT., ingl., rus. 

mravalfaqtoriani statistikuri modelis gamoyenebiT SemuSavebulia md. Aragvis 
sami Senakadis (TeTri, Savi da fSavis) saprognozo meTodikebi savegetacio 
periodis, wyaldidobis, kvartaluri da Tviuri wylis xarjebisa. isini aucilebelia 
Jinvalis wyalsacavis wylis resursebis racionaluri gadanawilebis mizniT 
wyalmomaragebis, irigaciisa da energetikis momsaxurebisa da usafrTxoebisaTvis, 
riTacm iiReba didi ekonomikuri efeqti. 

 

FORECAST OF THE ARAGVI RIVER WATER FLOW FOR INSURING OPTIMAL WORKING REGIME 

AND SAFETY. /Basilashvili Ts./ Transactions of the Institute of Hydrometeorology, Georgian Technical 

University. -2015. -vol.121. -pp.23-26.- Georg., Summ. Georg., Eng., Russ. 

Forecasting methods of flooding periods, quarterly and monthly expenditures of three tributaries (Tetri, 

Shavi and Pshavi) of the Aragvi River have been worked out by using a multifactoral statistical model. They 

are essential for rational utilization of the water resources of Zhinvali reservoir as well as for water supply, 

irrigation and power service and safety, which will result into significant economic effect. 
 

ПРОГНОЗИРОВАНИЕ СТОКА РЕКИ АРАГВИ В ЦЕЛЯХ ОПТИМАЛЬНОГО РАБОЧЕГО РЕЖИМА 

И БЕЗОПАСНОСТИ ЖИНВАЛЬСКОГО ВОДОХРАНИЛИЩА /Басилашвили Ц.З./Сб. Трудов 
Института Гидрометеорологии Грузинского  Технического Университета Грузии. -2015.- т.121 .-
с.23-26.-Груз., Рез. Груз., Анг., Рус. 

С использованием многофакторной статистической модели разработаны методики 

прогнозирования стока трёх притоков р. Арагви (Белой, Чёрной и Пшавской) за периоды вегетации, 

половодья, кварталы и месяцы. Они необходимы в целях рационального перераспределения водных 

ресурсов Жинвальского водохранилища для обслуживания водоснабжения, ирригации, энергетики и 

безопасности, что даст большой экономический эффект. 
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tyis safaris roli Tovlis zvavebis formirebaSi 

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

 
Tovlis zvavebis warmoqmnasa da teritorialur ganawilebaze,  sxva faqtorebTan 

erTad,  mcenareuli safari axdens gavlenas. Ferdobebze tyis arseboba xels uSlis 
Tovlis dacurebas. Tyis jiSebsac arsebiTi roli eniWeba. foTlovani tyiT 
dafaruli ferdobebi, wiwvovan tyesTan SedarebiT, orjer ufro zvavsaSiSia.  Rig 
SemTxvevaSi mcenareuli safari xelsu wyobs zvavebis warmoqmnas, magaliTad, 
maradmwvane qvetye, subalpuri da alpuri balaxovani safari xelsayrel pirobas 
qmnis Tovlis mocurebisaTvis.  

mcenareuli safari SeiZleba gaiyos sam jgufad - zvavwarmomqmneli,  neitraluri 
da xelSemwyobi. 

saqarTvelos teritoriaze umetesad wiflis, naZvis,  fiWvis da soWis tyeebia 
gavrcelebuli. foTlovani, Sereuli da wiwvovani tyeebi saqarTvelos teritoriis  
16, 15 da 7% moicavs.  utyeo teritoria zezvavSemkrebebis gavrcelebis sazRvrebis 
dadgena SesaZlebeli ageomorfologiuri niSnebiT. maRalmTian zonaSi 
zvavSemkrebebad myinvaruli da nivalur-eroziuli, saSualo mTian zonaSi - 
nivalur-eroziuli da eroziuli, xolo dabal mTian zonaSi – eroziuli genezisis 
reliefis uaryofiTi formebi gvxvdeba. Zvaviskerebs cirkebi, karebi, denudaciuri 
Zabrebi, eroziuli Wrilebi da reliefis sxva uaryofiTi formebi warmoadgens.  
Rartafis, xevis da reliefis sxva uaryofiTi formebis mosaxvevebis midamoebSi 
mcenereuli safarisa gangaSiSvlebuli monakveTebis arseboba zvavsaSiSroebis 
niSania. 

Tyis gavrcelebis bunebriv sazRvrebSi, zvavsaSiSi teritoriis dasadgenad, 
mniSvnelovania geobotanikuri niSnebi. cicabo, (150-ze meti daxrilobis mqone)  
ferdobebze mdebare utyeo teritoriebis umetesi nawili zvavis keras warmoadgens;  
Rartafebis, xevebis gaswvriv utyeo an buCqiT dafaruli teritoriebis arseboba 
miuTiTebs, rom reliefis am uaryofiTi formebis umravlesoba zvavsadenia,  anu aq 
da mimdebare teritoriaze tyis safaris ganadgureba zvavis moqmedebis Sedegia,  
xolo ganadgurebuli tyis midamoebi – zvavis gamozidvis konus swarmoadgens. 

Zvavi ara marto tyis safars anadgurebs, aramed cvlis mis Semadgenlobasac.  
Zvavebi pirvel rigSi wiwvovan jiSebs anadgurebs, radgan foTlovani tye ufro 
gamZlea. Wiwvovani da Sereuli tyis arseboba teritoriis zvavsaSiSroebis utyuari 
niSania, asevea Sereul tyeSi foTlovani jiSebisagan Semdgari an ufro axalgazrda 
tyis arseboba am adgilebis zvavsaSiSroebaze miuTiTebs. 

Zvavebis mier ganadgurebuli tye ara mxolod teritoriis zvavsaSiSroebaze, 
aramed zvavebis ganmeoradobazec miuTiTebs, radgan waqceuli xeebis (gansakuTrebiT 
wiwvovani jiSebis)  xnovanebis gansazRvriT zvavis Camosvlis drois dadgenac aris 
SesaZlebeli. 

mTian raionebSi mSeneblobisaTvis adgilis SerCevis dros gansakuTrebuli 
yuradReba tyis jiSebs, xnovanebas, ferdobze tyis zolis siganes unda mieqces.  Tye 
bunebrivi zvavsawinaaRmdego RonisZiebis saSualebas maSin warmoadgens, roca is 
vrceldeba ferdobis Txemamde. im SemTxvevaSi Tu tyis zeda sazRvris zemoT farTo 
utyeo cicabo teritoria mdebareobs,  maSin tyem zvavis damangreveli Zala 
SeiZleba ufro gaaZlieros. tyis zeda sazRvris zemoT mdebare utyeo ferdobebze 
warmoqmnili mZlavri zvavebi didi siCqariT SeiWreba tyis masivSi, anadgurebs xeebs,  
riTac zvavis damangrevel Zalas ufro aZlierebs. 

tyis safari did gavlenas axdens Tovlis dagrovebis Taviseburebaze da zvavebis 
warmoqmnaze. Tovisas foTlovani tyis totebze rCeba Tovlis garkveuli raodenoba, 
saSualod Tovlis raodenobis 10%, xolo wiwvovani tyis totebze darCenili - 20-
40%-s Seadgens.tyeSi Tovlis safaris simaRle utyeo teritoriaze mosuli Tovlis 
simaRleze naklebia. wiwvovani jiSis xis totebzeTovlis didi raodenobiT 
grovdeba, xis totebi maTze dagrovili Tovlis raodenobis proporciulad, dabla 
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eSveba; garkveul momentSi, roca totze Tovlis safaris simZimis Zala SeWidulobis 
Zalas gadaaWarbebs da kritikuli momenti dadgeba Tovli Zirs Camocviva. 
totebidan Camocvenili Tovlis dacemis adgilze irRveva Tovlis bunebrivi 
simkvrive da irgvliv mdebare Tovlis safaris simkvriveze meti xdeba. miwis 
zedapirze mdebare Tovlis safaris simkvrivis Secvlis sidide Camocvenili Tovlis 
raodenobasa da totebis simaRlezea damokidebuli. Camocvenili Tovlis raodenoba 
da miwis zedapiridan totebis simaRleebi erTmaneTisagan gansxvavdeba, amitom 
Tovlis dacemis adgilze Tovlis safaris simkvrive, rogorc horizontalur, ise 
vertikalur WrilSi sxvadasxva sididiT xasiaTdeba.swored es aris zvavebis 
warmoqmnis erT-erTi mniSvnelovani xelSemSleli faqtori. zvavebis warmoqmnisaTvis 
aucilebelia ferdobis garkveul farTobze Tovls erTnairi simkvrive qondes, 
radgan sxvadasxva simkvrivis Tovls SeWidulobis sxvadasxva Zala da, aqedan 
gamomdinare sxvadasxva kritikuli simaRle aqvs. 

gansakuTrebiT uxvTovlian zamTrebSi, zvavebis masiuri Camosvlisas, 
gansakuTrebiT Zlieri zvavsaSiSroebis raionebSic ki, mozrdili, xSiri wiwvovani 
da Sereuli tyiT dafaruli cicabo ferdobebze arc erTi zvavi ar warmoqmnila.  
es faqti adasturebs, rom aucilebelia ferdobebis gatyianeba, zvavis keraSi 150-ze 
meti daxrilobis mqone ferdobebze tyis safaris SenarCuneba, tyis safaris zeda 
sazRvris maqsimalurad aweva. 

mravalwliani savele masalebis analizma gviCvena, rom zvavaqtiuria utyeo 
ferdobebis 80%, wiwvovani tyiT dafaruli ferdobebis mTliani farTobis 4%, 
foTlovani tyiT dafaruli ferdobebis 8% da Sereuli tyiT dafaruli 
ferdobebis 6%. 

saqarTvelos teritoriaze gamovlinda zvavsaSiSi da potenciurad zvavsaSiSi 343 
dasaxlebuli punqti, romelmTac 603 zvavSemkrebidan Camosuli zvavi emuqreba. 
zvavsaSiSi dasaxlebuli punqtebis simravliT gamoirCeva mdinareebis enguris, 
rionis, Woroxis, liaxvisa da aragvis auzebi. [1].  

tyis bunebrivi sazRvris qvemoT md. enguris auzSi mdebareobs zvavSemkrebebis 
72%, md. rionis auzSi - 80%, md. Woroxis auzSi - 99%, md.liaxvis auzSi - 85%, xolo 
md. aragvis auzSi - 88%. [2]. 

xSiri wiwvovani da Sereuli tyis aRdgena im 722 ha-ze, romelic tyis bunebrivi 
zeda sazRvris qvemoT mdebareobs Seamcirebs dasaxlebuli punqtebisaTvis saSiS 
zvavSemkrebebis raodenobas. (cxr.1). 

 
cxrili1. zvavsaSiSi dasaxlebuli punqtebis da saSiSi zvavSemkrebebis 

ganawileba mdinareTa auzis mixedviT 

# mdinare 
zvavsaSiSi 

dasaxlebuli 
punqti 

dasaxlebuli punqtebisaTvis saSiSi 
zvavSemkrebebi 

raodeno
ba 

farTobi, 
ha 

tyis zeda sazRvris 
qvemoT 

r-ba farT, ha 
1 enguri 61 120 1403 86 110 
2 rioni 45 81 1772 65 157 
3 Woroxi 83 14 134 143 122 
4 liaxvi 29 39 133 33 41 
5 aragvi 45 92 523 81 99 
6 sxva md. 80 127 1067 100 193 

j a m i 343 603 5032 508 722 
 
teritoriis 56%ze zvavsaSiSi ferdobebiTaa dafaruli, amasTan teritoriis 20%-

ze zvavebis Camosvla yovelwliurad xdeba. tyis arsebuli safaris ganadgurebis 
SemTxvevaSi zvavebis gavrceleba teritoriis 30%-ze moxdeba, xolo uxvTovlian 
zamTarSi - 44%-ze. zvavsaSiSroebiT gamorCeuli zemo svaneTis (md. enguris auzi) 
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magaliTze Tu vimsjelebT zvavsaSiS zonaSi mdebareobs zemo svaneTis mTliani 
farTobis 96%, xolo 41% - mTlianad zvavsaSiSia. arsebuli tyis safaris 
ganadgurebis SemTxvevaSi zvavebis gavrcelebis teritoria 33%-iT moimatebs da 
zemo svaneTis mTliani farTobis 74% moeqceva zvavebis moqmedebis areSi. 

tyis dacva mniSvnelovan zvavsawinaaRmdego RonisZiebas warmoadgens. tyis 
araswori eqspluatacia, xSirad, axali zvavis kerebis gaCenas iwvevs, xolo am 
kerebSi warmoqmnili zvavebis Camosvla zvavebisagan miyenebuli zarals 
gazrdis.tyis zeda sazRvris mimdebare teritoriis gatyianeba adgilobriv bunebriv 
pirobebs Seguebuli xeebis SerCeviT unda moxdes, xolo darguli nergebi mcocavi 
Tovlisa da zvavebisagan unda iyos daculi. 

saqarTveloSi tyis zeda bunebrivi sazRvris zemoT dasaxlebuli punqtebisaTvis 
saSiSi zvavSemkrebebis saerTo raodenobis 16% iwyeba. zvavis kerebis gatyianebiT 
dasaxlebuli punqtebisaTvis saSiSi zvavSemkrebebis 84% arazvavsaSiSi gaxdeba 

saqarTvelos mTian raionebSi xeli unda Seewyos e.w. “xatis tyeebis” 
arsebobas,sadac tyis Wra akrZaluli iqneba garda sanitaruli Wrisa.dasaxlebuli 
punqtebisaTvis saSiSi zvavis kerebis gatyianeba, adgilobrivi municipalitetebis 
aqtivobiT, saxelmwifo mniSvnelobis saqmed unda iqces 
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tyis safaris roli Tovlis zvavebis formirebaSi. /m.saluqvaZe, n. kobaxiZe./ 
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zvavebis formireba damokidebulia tyis sixSireze. zvavaqtiuria utyeo 
ferdobebis 80%, wiwvovani tyiT dafaruli ferdobebis mTliani farTobis 4%, 
foTlovani tyiT dafarulis - 8% da Sereuli tyiT dafarulis - 6%. tyis bunebrivi 
zeda sazRvris qvemoT iwyeba 603 zvavSemkrebidan - 508 (84%). am zvavSemkrebebidan 
Camosuli zvavi  343 dasaxlebul punqts emuqreba. arsebuli tyis safaris 
SenarCuneba, ferdobebis gatyianeba warmoadgens erT-erT zvavsawinaaRmdego 
RonisZiebas.  

 

Role of forest in formation of avalanches./M. Salukvadze, N. Kobaxidze/.. Transactions of the Institute of 

Hydrometeorology, Georgian Technical University.2015. V -121, p.27-29   . Georg. Summ. Georg.,Eng., Russ. 

Formation of avalanches  largely depends on density of forest. Avalanche dangerous are 80% of treeles 

declivities, 4% of coniferous forest declivitres, 8% of leafy forest and 6% of mixed forest declivities. From 603 

avalanche collectors 508 (84%) are located below the upper natural boorder of forests. Avalanches from thase 

collectors form threat to 343 settlements. Preservationofforest and reforestation represents one of the important 

anti-avalanche measures. 

 

Роль лесного покрова в формировании снежных лавин.  /М.Салуквадзе, Н. Кобахидзе./ Сб. Трудов 

Института Гидрометеорологии Технического Университета Грузии. 2015., т.121, с.27-29.Груз. Рез. 

Груз., англ., русс.  

Формирование лавин  зависит от частоты леса. Лавиноактивным является 80% безлесных склонов, 

4% от общей площади склоны покрытые пихтовым лесом, 8% - лиственным лесом и 6% со смешанным 

лесом. Ниже естественной верхней границы леса из 603 лавиносборов начинается 508 (84%). Лавины 

сходящие из этих лавиносборов угрожают 343 населенным пунктам. Сохранение существующего леса, 

облесение склонов является одним из мероприятий противолавинных работ. 
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mdinareebze myinvarul movlenebTan dakavSirebuli Caxergvebi, dagubebebi da 

wyalmovardnebi 

s. gorgijaniZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

 
wyalmovardnebi, romlebic gamowveulia mdinaris xeobebis CaxergvebiT 

mniSvnelovnad azianebs, rogorc iq arsebul teritorias, aseve mis mimdebare 
zolSi arsebul dasaxlebul punqtebs. yvelaze didi dartyma Caxergili masis 
garRvevis adgilas fiqsirdeba, radgan swored iq aris wylis nakadis yvelaze didi 
mozRvaveba, mas emateba Caxergili masis ngrevis produqtebi, romelic Rvacofuli 
nakadis saxiT  wyalTan erTad miemarTeba mdinaris xeobaSi. 

amgvari procesebi dakavSirebulia kldezvavebis, mewyerebis Camosvlis Sedegad. 
agreTve damaqasiaTebelia zamTarSi myinvarul movlenebiT dakavSirebiT. es 
gamowveulia, rodesac xdeba Tovlis zvavebis Camosvla, rogorc es moxda md. 
ismailyvaraze, kodoris xeobaSi. igi 1943 wlis seqtemberSi gairRva, gamoiwvia 
nazRvlevi wyalmovardna, romlis SemadgenlobaSi qvagrovebis didi masa 
moedineboda. 1985 wlis did Tovlobis dros ki md. did liaxvze, sof. edisis qvemoT 
viwrobSi Caixerga xeoba. kaSxlis zemoT dagubda wyali, dabali temperaturis gamo 
gaZlierda ToSis warmoSoba, xolo mcuravi yinulebis Semosvlam ufro gaaZliera 
Tovlis zvavis kaSxali. dagubebuli tbis zedapirze gaCnda yinulsafari. aseTma 
wylis siZlierem gaarRvia Caxergili mas da gamoiwvia wyalmovardna, romlis wylis 
donem 1,5-2,5 m-s miaRwia, am SemTxvevisas wyalmovardnas namsxvrevi yinulebis 
lodebi mohqonda 0,5-1,0 m siganiT 1,5-2,0 m sigrZiT [2,4]. 

1989 wels piriqeTel xevsureTSi isev did Tovlobis periodSi md. asas xeobis 
ferdobidan mowyvetilma uzarmazarma Tovlis zvavebma Caxerga mdinare sof. amalas 
monakveTSi. Sedegad 3 km-is manZilze xeoba gauvali gaxda. xeobaSi moZraoba 
amoqmedda ivlisis bolos, sanam sruliad ar gaiwminda igi [1,3]. 

mniSvnelovania mdinaris wylis gayinva, romlis reJimSi gamoiyofa sami ZiriTadi 
periodi: yinulwarmoqmna (gayinva), yinuldgoma da mdinaris yinulisagan 
ganTavisufleba; swored mdinaris yinulisagan ganTavisuflebis anu yinulsvlis 
periodSi xdeba yinulWedva. igi warmoadgens yinulis grovas da iwvevs mdinaris 
kalapotis Seviwrovebas. igive yinulsvla warmoqmnis yinulxergils. orive 
SemTxvevaSi da aseve yinuldgomis periodSi, xdeba mdinaris Caxergva yinulebiT da 
bunebrivi yinulis kaSxlis warmoSoba [6,7]. am dros yinulovani kaSxlis zeviT 
wylis done matulobs, dagubebuli tbis wylis moculoba izrdeba, Sesabamisad 
mdinaris qvemo welSi wylis done sagrZnoblad klebulobs. ramodenime saaTis, 
zogjer ki dRis Semdeg tba irRveva bunebrivi kaSxlis aramdgradobis gamo da 
warmoiSveba wyalmovardna. amis magaliTs warmoadgens 1974 wlis 11 da 13 ianvars md. 
uravelze (sof. oxura) warmoqmnili yinulxergilis garRveviT gamoiwveuli 
wyalmovardna, romlis donem dagubebis dros arsebul donesTan SedarebiT 200 sm-
iT aiwia. aRsaniSnavia, rom am donem aRebul punqtze gadaaWarba Tovlisa da 
wvimebis wyliT gamowveuli wyaldidobis doneebs da iTvleba mravalwliur udides 
doned [4,8]. 

aqedan gamomdinare, aRsaniSnavia, rom zamTris movlenebi iwveven doneebis xSir 
ryevadobas, amasTan, yvela es procesi damaqasiaTebelia mTis mdinareebisaTvis, 
romlebic mdebareoben zRvis donidan 1800-2200 m simaRleze maRla. isini 
xasiaTdebian specifikuri TaviseburebebiT, rac damokidebulia adgilobriv 
fizikur_geografiul piribebze. 

yinulWedvis process da yinulxergilebs mdinareSi SeiZleba adgili hqondes 
hidrologiuri kveTis zemoT an qvemoT. amis mixedviT, wylis doneebis ryevadoba 
sxvadasxva xasiaTisaa. maTi magaliTebi warmodgenilia mTis mdinareebze 1953-1954 
wlebis zamTris hidrografebis saxiT, kerZod, TuSeTis alazani sof. jvarboselTan 
(nax. 1), piriqiTeli alazani sof. darTlosTan (nax. 2) da TuSeTis alazani sof. 
SenaqosTan (nax. 3). nax. 1-dan Cans, rom adgili aqvs doneebis xSir ryevadobas 3-5 
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dRis ganmeorebiT, TiTqmis mTeli 2,5-3 Tvis ganmavlobaSi doneebis aweviT 0,2-0,5 m-
iT. aseTive xasiaTi aqvs doneebis ryevadobas md. piriqiTel alazans sof. 
darTlosTan. aq maRali da dabali doneebi calkeul pikebad moqmedeben 15-20 dRis 
ganmavlobaSi. calkeul dReebSi donis awevam SeiZleba miaRwios 1,8-1,9 m-s (nax. 2). 
aseve aris iseTi SemTxveva, roca xangrZlivi periodis ganmavlobaSi 70-80 dRe (nax. 
3), dgas maRali doneebi 0,80-1,0 m-iT, maRali meJenuri doneebi, SedarebiT umniSvnelo 
ryevadobiT 5-10 sm-is farglebSi. aq aRsaniSnavia, rom am periodSi 1954 wlis I-II-III 
TveebSi mdinareze wylis xarji ar gazomila da monacemebi xarjis Sesaxeb ar aris, 
swored am periodSia mdinareze yinuldgoma. 

saerTod, zamTris yinulovani movlenebis gavleniT, doneebis ryevadoba ar 
aRemateba 2-2,5 m-s, magram SeiZleba adgili hqondes mTeli zamTris ganmavlobaSi, 
ufro metad dekember-martis TveebSi. rogorc zemoT avRniSneT, am periodSic 
SeimCneva doneebis mudmivi ryevadoba. Sedegad gamovyaviT doneebis ryevadobis sami 
tipi:  

1. aramdgradi doneebi xSiri pikebis morigeobiT (nax. 1); 
2. 10-25 dRis periodis morigeobiT maRali doneebi (nax. 2); 
3. 80-90 dRis mdgradi maRali doneebi, 5-10 sm-is ryevadobiT dReSi (nax. 3). 

 
 

nax. 1. TuSeTis alazani _ sof. jvarboseli. 1953-1954 w-is doneebi da xarjebi 
 

 
 

nax. 2. md. piriqeTeli alazani _ sof. darTlo. 1953-1954 w-is doneebi da xarjebi 
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nax. 3. md. TuSeTis alazani _ sof. Senaqo. 1953-1954 w-is doneebi da xarjebi 
 
aseTi sxvadasxvaoba zamTris movlenebis warmoSobis ubanze aixsneba mdinaris 

kalapotis morfometriuli pirobebiT – kalapotis Cadablebebze, Woromian 
formebze, aseve zamTris klimatur pirobebze. amgvari Zlieri ryevadoba 
damaqasiaTebelia im dReebis dekadebisaTvis, sadac saSualo wliuri temperatura -
100-ze dabalia, xolo patar-patara garRvevebs adgili aqvs ufro metad dRis 
daTbobis periodSi; swored maSin iwyeba yinulsvla, xolo mas moyveba yinulWedva. 
isini iwveven dabal pikebs; mTliani Caxergili ubnis garRvevas ki mosdevs doneebis 
ucabedi daweva da aweva. zog SemTxvevaSi wyalmovardnis saxiT.  

arigad, aseTi kategoriebis gansazRvris meTodi saSualebas gvaZlevs arsebuli 
monacemebis safuZvelze gavigoT, Tu ramdenad SesaZlebelia zamTris movlenebis 
pirobebSi nazRvlevi wyalmovardnis warmoSoba. mosalodneli saSiSroebis 
gansazRvra da misi Tavidan acilebis saSualebebi. 
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mdinareebze myinvarul movlenebTan dakavSirebuli Caxergvebi, dagubebebi da 
wyalmovardnebi./s. gorgijaniZe/saqarTvelos teqnikuri universitetis hidrometeor-
ologiis institutis SromaTa krebuli. 2015,t.121,gv.30-33. -qarT.; rez.:qarT.,ingl., rus. 

mdinaris xeobebis Caxergvebi gamowveulia mravali faqtorebiT, kerZod 
myinvarebiT, mewyerebiT, kldezvavevbiT, Rvarcofuli nakadebiT da myinvaruli 
moqmedebebiT. myinvaruli moqmedebebiT gamowveuli Caxergvebi ganpirobebulia 
mdinareze yinulxergilis warmoSobiT, mdinaris CaxergviT da Semdgomi garRveviT. 
aseTi SemTxvevebi xSiria did mdinareebze, Tumca SemTxvevebi dafiqsirebulia 
agreTve mTis mdinareebze, rogorc es moxda 1953-1954 wlebSi mdinareebze uraveli, 
piriqiTa alazani da TuSeTis alazani. aq dafiqsirda doneebis ryevadoba 
gansaxvavebuli intensivobiT. aseTi ryevadoba damaqasiaTebelia kalapotis 
morfometriuli maqasiaTeblebiT. aseve temperaturaze, romelic – 100- is tolia. 
daTbobis periodSi ki izrdeba doneebis ryevadoba, swored mag periodSi xdeba 
wyalmovardnebi. yoveli am parametris cnoba ki saSualebas mogvcems ganvsazRvroT 
nazRvlevi wyalmovardnis mosalodneli saSiSroeba. 

 

RIVER COLLAPSE, POOLS AND FLOODS WERE CAUSED BY OUTSIDE FACTORS SVANETI 
/S. Gorgijanidze/ Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2015,-

v.121. pp.30-33.- Georg. Summ. Georg., Eng., Russ. 

River collapse with outside factors causes the action of landslid, snow collapse and outpowring. It 

permanently happens during the scurfy. There are a lot of examply in Georgia. The waterpouring caused by 

them is often fixed too. The region Achara in schalti rauine – 1998, 1999, 2001  and 2003 years. Also the 

rauine of river Acharisckali in 2001 and 2003 years. In Bagdadi region in the rivers on  khanisckali and 

Cershaveti, Kharagauli region river Kohyt,a and so on. It is to study such regions while to avoid the dangerous 

on time. 

 

ЗАТОРИ, ЗАПРУДЫ И ПАВАДКИ СВЯЗАННЫЕ С ЛЕДНИКОВЫМИ ЯВЛЕНИЯМИ НА 

УШЕЛЯХ РЕКАХ/С. Н. Горгиджанидзе/ Сб. Трудов Института Гидрометеорологии Грузинского  
Технического Университета Грузии. -2015.- т.121 .-с.30-33. -Груз., Рез. Груз., Анг., Рус.  

Перекрытие ущелья реки вызвано многими факторами, в том числе ледников, оползней, селей, 

завалами и ледяной действия. Ледниковая шуга может вызвать запруди на рике, где пявается 

Ледниковый плотин (затори). После этого бывает прориви и павадки. Такие случаи чаще встречаются 

на большых реках, но случаи зафиксированы и в горных реках, как это было в годы 1953-1954 на р. 

Уравели, Пирикита Алазани и Тушетски Алазани.  Здесь были зафиксированы колебание уровни рек  

разными интенсивностими. Такое колебание характерно морфометрических характеристик русло. 

Кроме того влияет температура равная -10
0
, в период потепления возрастает колебание уровней. Вот 

тагда и происходят половодья и повадки. Знание каждого параметра дасть вазможность определить 

опасность завалногот поводка. 
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garegani faqtorebis gavleniT gamowveuli 

xeobebis Caxergvebi, dagubebebi da nazRvlevi wyalmovardnebi 

s. gorgijaniZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

 
mdinareebis xeobebis Caxergvebi, dagubebebi da maT garRvevasTan dakavSirebuli 

nazRvlevi wyalmovardnebi mravali faqtoriT aris gamowveuli. erTerT aseT 
faqtorad gvevlineba garegani Zalebis zemoqmedeba, kerZod ki Tavsxma kokispiruli 
wvimebiT, romlebic maprovocirebel faqtorebs warmoadgenen mraval raionSi 
mewyerebis, mdinareuli natani masalis da qva-lodebis gaaqtiurebisaTvis. maTgan 
gamowveuli wyaldidobebi da wyalmovardnebic mravlad aris dafiqsirebuli.  

magaliTad, 1935-1945 wlebSi warmoSobili mnas dagubebuli tba, romelic 
warmoiSva myinvar mnas ukandaxevis Sedegad, misi garRveva ki gamoiwvia 1953 wlis 18 
agvistos mosulma Warbma naleqma [1,2]. 

1964 wels mewyriT Caxergili md. elbaqis xevze dagubebuli tba gairRva da 
gamoiwvia (md. liaxvis auzis zemo dineba), nazRvlevi wyalmovardna. [3]. 

am procesebis klasikuri magaliTia md. sxalTis xeoba, sadac mudmivad xdeboda 
Caxergvebi, romelnic umetesad dakavSirebuli iyo naleqebis mier gamowveuli 
mewyerebis, Rvarcofuli nakadebis, mdinaris mier natani masalis Caxergvis Sedegad. 
1997, 1998, 1999, 2001 wlebSi misi auzis mdinareebze ramodenimejer moxda Caxergvebi, 
dagubebebi, garRvevebi da nazRvlevi wyalmovardnebi. nax. 1  

 
nax. 1. samxreT-dasvleT saqarTvelos Caxergili da dagubebuli ubnebi 

 
md. sxalTas auzis garda, am regionSi 1998 wlis 10 marts da 22 aprils Tavsxma 

kokispiruli wvimebis Sedegad Camosulma mewyerma md. aWariswylis zemo dinebaSi 
Caxerga mdinaris xeoba, daaguba wyali, mis garRvevas didi zarali moyva, Seiwira 6 
adamianis sicocxle, 3 ojaxi mdinaris am monakveTSi usaxlkarod darCa. 1999 wels 
sof. dekanoiZeebTan, xulos raionidan 3 km-Si md. uCxuze (md. aWariswylis marjvena 
Senakadi) marjvena ferdobidan Camovida mewyeri, daaguba md. uCxo; xelvaCauris 
raionSi, 2001 wlis 21 noembers, sof. feriaSi Warbi naleqianobis dros Camovida 
mewyeri (nax. 1). dagubda wyali. Semdgom ki gakeTda arxi.  

1999, 2001, 2003 wlebSi, baRdaTis raionSi, kokispirulma wvimebma gamoiwvies 
wyaldidobebi da nazRvlevi wyalmovardnebi, romelTac mniSvnelovani zarali 
miayenes raions. 2001 wels, xaragaulis raionSi, md. yornebaze gamoiwvia 
wyalmovardnebi. raioni saSiSia imiT, rom mdinaris mTliani xeoba mewyrulia, sadac 
xSiria mcocavi mewyerebi, mdinaris sanapiros mTel sigrZeze gauyveba.  
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baRdaTis municepalitetSi, sof. dimSi md. xaniswylis xidis 300 m-ze qvemoT 
Reles Seucvales mimarTuleba da xelovnuri kalapotiT gadaiyvanes zeda terasis 
safexuris Ziras, moxda mosaxleobis gansaxleba am teritoriaze, aaSenes, aseve 
dabal xidebi, ernalis teritoriaze ki saxnavi miwebis da naTesebis gafarToebis 
mizniT amoavses da gaauqmes sawreti arxebi, aman ki gamoiwvia wyalmovardnis 
gaZliereba. swored 2001 wlis 31 maiss 3-4 saaTisaTvis Tavsxma kokispiruli wvimis 
gamo patara mdinareebze da Releebze gamoiwvia wyalmovardna. dabal xidebTan 
adgili hqonda wylis dagubebas. faqtiurad, xidebi datborili iyo 20-40 sm-iT.  

2003 wlis 28-29 ivliss baRdaTis raionSi isev ganmeorda Tavsxma kokispiruli 
wvimebi, romelTac gamoiwvies wyaldidobebi da wyalmovardnebi. momxdari 
wyalmovardnis Sedegad dazianda soflebis nergeTis, dafenis, wyalTaSuas, koriSis, 
kakasxidis, zekaris da xanis saavtomobilo gza, xidebi (nax. 2), daitbora sasoflo-
sameurneo savargulebi. daaziana sof. rokiTis mSenebare wyalsacavi, v. maiakovskis 
saxl-muzeumis win arsebuli md. xaniswylis sanapiro zoli. [2] 

 

 
 

nax. 2. 2003 wlis wyalmovardnis Sedegad dazianebuli xidi (md. xaniswyali) 
(foto s. gorgijaniZis) 

2003 wlis 28 ivliss kokispiruli wvimis dros md. qerSaveTze (md. xaniswylis 
marcxena Senakadi) arsebuli e.w. IV xidze, mdinareuli natani masaliT (qva-lodebiT, 
amoTxrili xe-buCqebiT) moxda xeobis Caxergva (nax. 3). mas moyva mdinaris dagubeba, 
rac gagrZelda ramodenime saaTiT, xolo 

 

 
nax. 3. md. qerSaveTis Caxrgili ubnis da dagubebuli tbis sqema 

 
Semdgom mdinarem mTlianad gaarRvia xidze savali gza, axali kalapotis 

meSveobiT daeSva sof. kakasxidisaken. daangria satransporto gza. 
Caxergili masis simaRle 10 m-s Seadgenda, sigane 13 m-s, dagubebuli ubnis sigrZe 

185 m-s. agebuli iqna md. qerSaveTis Caxergvis ubanze grZivi profili (nax. 4), 
romlis Tanaxmad v. comaias meTodiT dadgenilia qvabulis moculoba [2], sadac 
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qvabulis moculoba W =8016 m3, xolo kaSxlis garRvevis adgilas wyalmovardnis 
wylis maqsimaluri done (h) Caxergvis masis mTliani garRvevisas iyo h =5 m, wylis 
maqsimaluri donis Sesabamisi wylis maqsimaluri xarji (Qmaqs.) 

 
nax. 4. md. qerSaveTis grZivi profili (1) dagubebis ubanze (2) 

 
Caxergili masis mTliani garRvevisas 781 m3/wm, rac aRemateba 2,1-jer 1%-iani 

uzrunvelyofis wylis maqsimalur xarjs md. xaniswyali-baRdaTis magaliTze (374 
m3/wm). maSin kolxeTis hidrometeorologiuri samsaxuris monacemebiT 2003 wlis 29 
ivlisis wylis donem md. xaniswyalze – baRdaTTan 3 m-s da 55 sm-s miaRwia. 
aRdgenili iqna Sesabamisi wylis maqsimaluri xarjic, romelic 240 m3/wm-s 
Seadgenda, rac daaxloebiT 5%-iani uzrunvelyofis tolia da daemTxva v. comaias 
monacemebs 259 m3/wm da aRemateba 1968 wlis 18 aprilis wyalmovardnis wylis 
maqsimalur xarjs (209 m3/wm) [4]. gamoTvlebidan Cans, rom garRvevis Sedegad 
warmoqmnil nazRvlev wyalmovardnas didi gavlena ar mouxdenia md. xaniswylis, 
sadgur baRdaTTan ganvlili wyalmovardnis wylis maqsimalur xarjze. dagubebis 
garRvevis adgilidan nazRvlevma wyalmovardnam 26 km-is gavlis Semdeg didi 
transformacia ganicada, ris Sedegad aq wyalmovardna. Qmaqs.=5,51 udris. e.i. 
baRdaTTan wylis maqsimalur xarjs mxolod 5-6 m3/wm wyali daemata. 

2004 wlis 16 ivniss, zemo svaneTSi, aseve Tavsxma kokispirulma wvimebma 
gamoiwvies wyaldidobebi da wyalmovardnebi, mniSvnelovani mewyruli moqmedebebi. 
soflebSi – ifarsa da wvrivSi daingra aTi saxli, Rvarcofma waiRo ori xidi, 
dazianda uSgul-mestiis saavtomobilo gzis 25 km-iani monakveTi. mewyrul zonaSi 
moeqca aTobiT sakarmidamo nakveTi. raionul centrs ki xuTi sofeli mowyda 
ramodenime dRiT.  

stiqiuri movlenebi wyladidobis saxiT didi maStabiT moxda 2003 wels ramac 
didi ziani miayena mestiis raions. xolo 2011 wels mTlianad moicva mulaxi-JabeSis 
teritoria, md. mestiaWala. daangria da gadaketa gzebi. 

msgavs procesebs adgili aqvs md. Zirulas auzSi yoveli Warbi naleqianobis 
dros, kerZod ki md. Cxerimelaze, sadac, 1957, 1959 da 1994 wlebSi moxda mdinaris 
xeobebis Caxergvebi da dagubebebi. es procesebi am raionSi amJamadac grZeldeba. 
katastrofebi acilebulia Rvarcof nakadis gadamgdebi nagebobis Sedegad. arxebi 
gayvanilia md. Cxerimelas marjvena ferdobis ZiriTan 20-25 m-is simaRleze.  

am magaliTebidan gamomdinare, unda aRiniSnos, rom yvela es movlena xSirad 
xdeba swored im raionebSi, romelic warmoadgens Zlier maRali kategoriis saSiS 
mewyrul zonas, sadac Warbi naleqebis dros mudam xdeba Caxerili ubnebis 
warmoSoba.  

yovlive zemoTqmulidan  gamomdinare aucilebelia gavakeToT amgvari ubnebis 
klasifikacia da is gaangariSeba-prognozi, romelic praqtikul SesaZleblobas 
mogvcems, droulad avaciloT mosaxleobas da raionis bunebriv teritoriul 
kompleqss katastrofuli nazRvlevi wyalmovardna. miT umetes, roca es movlenebi 
amJamadac grZeldeba, mniSvnelovan farTobebsac iZens da mniSvnelovan zaralsac 
ayenebs qveynis ekonomikas.  
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garegani faqtorebis gavleniT gamowveuli xeobebis Caxergvebi, dagubebebi da 

nazRvlevi wyalmovardnebi./s. gorgijaniZe/ saqarTvelos teqnikuri universitetis 
hidrometeorologiis institutis SromaTa krebuli-2015.-t.121.-gv.34-37-qarT., rez. 
qarT., ingl., rus. 

garegani faqtorebiT gamowveuli mdinaris Caxergvebi dakavSirebulia mudam 
mewyerebis, Tovlis zvavebis da Rvarcofuli nakadebis moqmedebasTan. maTi 
provocireba mudam xdeba xSiri naleqianobis dros. amis magaliTebi saqarTveloSic 
mravlad aris, maT mier gamowveuli nazRvlevi wyalmovardnebic mravlad aris 
dafiqsirebuli. aWaris regioni, sadac aseT procesebs adgili qonda sxalTis 
xeobaSi -1998, 1999, 2001 da 2003 wlebSi. aseve md aWariswylis xeobaSi 2001 da 2003 
wlebSi. baRdaTis raionSi mdinareebze xaniswyalze da qerSaveTze, xaragaulis 
raionSi md. yornebaze da a.S. amitom saWiroa amgvari tipis regionebis Seswavla, 
raTa droulad iqnas mosalodneli wyalmovardna acilebuli.  

 
RIVER COLLAPSE, POOLS AND FLOODS WERE CAUSED BY OUTSIDE FACTORS /S. 

Gorgijanidze/ Transactions of the Institute of Hydrometeorology, Georgian Technical University. -2015. -

vol.121. –pp34-37.- Georg., Summ. Georg., Eng., Russ. 

River collapse with outside factors causes the action of landslid, snow collapse and outpowring. It 

permanently happens during the scurfy. There are a lot of examply in Georgia. The waterpouring caused by 

them is often fixed too. The region Achara in schalti rauine – 1998, 1999, 2001  and 2003 years. Also the 

rauine of river Acharisckali in 2001 and 2003 years. In Bagdadi region in the rivers on  khanisckali and 

Cershaveti, Kharagauli region river Kohyt,a and so on. It is to study such regions while to avoid the dangerous 

on time. 

 

ЗАТОРЫ, ЗАПРУДЫ И ЗАВАЛНЫЕ ПАВОДКИ ВЫЗВАННЫЕ  ВНЕШНИМИ ФАКТОРАМИ  

/С. Н. Горгиджанидзе/ Сб. Трудов Института Гидрометеорологии Грузинского  Технического 
Университета Грузии. -2015.- т.121 .-с.34-37 -Груз., Рез. Груз., Анг., Рус. 
Внешними фактороми связанны заторы и запруды на реке, вызванные с оползней, снежных лавин и 

селевими действиями. Такие процеси часто провоциются ливними осадками. Эти явления 

зафиксированы в  Грузии в Аджарии - 1998, 1999, 2001 и 2003 года. Также на р. Аджарисцкали в 2001 и 

2003. В Багдском раионе на р.  Ханисцкали и Кершавети, а также в раионе Харагаули на р. Корнеба т.д. 

Таким образом, необхадимо изучить подобние раионни, для принятия необходимих мер по защите этих 

ущельии и насилении которие живуть в этих долинах. 
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globaluri daTbobis gavlena saqarTveloSi atmosferul naleqTa velze 

k.TavarTqilaZe*, n.begaliSvili**, T.cincaZe**, n.n.begaliSvili**, n.cincaZe** 
*ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis instituti 
**saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 
rogorc cnobilia, miwispira haeris temperaturisa da atmosferul naleqTa 

sivrciT-droiTi ganawilebebi ZiriTadad gansazRvraven klimatis formirebis 
Taviseburebebs da mis cvalebadobas garkveuli teritoriis farglebSi. [1]-Si 
mocemulia kvlevis Sedegebi, romlebic asaxaven globaluri daTbobis gavlenas 
saqarTveloSi haeris temperaturis miwispira velze. winamdebare naSromSi 
warmodgenilia atmosferul naleqTa velze globaluri daTbobis gavlenis 
analogiuri kvlevis Sedegebi. iseve, rogorc [1]-Si, ganxilulia 28 meteopunqtis 1936-
2009 wlebis monacemebi naleqTa jamebze Tveebis mixedviT. dakvirvebis rigebSi 
gamotovebuli elementebis gansazRvruli sizustiT aRdgena da rigebis dayvana erTi 
da igive periodamde Sesrulebulia mravalganzomilebian sivrceSi SemTxveviTi 
funqciis bunebriv orTogonalur veqtorebaT daSlis meTodiT [1]. cxr.1-Si mocemulia 
dakvirvebis punqtebis CamonaTvali, faqtiur da aRsadgen Tveebis raodenoba 
(SemTxvevaTa ricxvi). rogorc vxedavT, faqtiur SemTxvevaTa ricxvi Seadgens 21723, 
aqedan aRsadgeni iyo 3141 elementi, rac saerTo raodenobis 14.5%-is tolia. cxr.2-Si 
mocemulia Tveebis mixedviT naleqTa jamebis aRdgenis saSulo, maqsimaluri da 
minimaluri sizusteebi procentebSi. minimaluri sizuste Seadgens 30-50%-s da 
axasiaTebs aprili-seqtembris periodis Tveebis monacemTa aRdgenas. saSualo 
sizusteebi icvleba diapazonSi 60-85%, xolo maqsimaluri – intervalSi 85-95%. 
rogorc magaliTi, nax.1-ze mocemulia 1993-2009 wlebis quTaisis ianvrisa da ivlisis 
monacemebis aRdgenis SemTxvevebi samtrediis monacemebis gamoyenebiT. ianvris Tvis 
aRdgenis sizuste Seadgens 94.7%, xolo ivlisis- 69.8%.  

mTlianad saqarTvelos teritoriaze 1936-2009 wlebSi normirebuli naleqebis 
cvlileba Tveebis mixedviT warmodgenilia nax.2-ze. normireba Catarebulia aRniSnuli 
periodis Sesabamisi Tvis normis mimarT. rogorc vxedavT, maqsimaluri uaryofiTi 
gadaxrebiT xasiaTdeba ianvari, Tebervali, maisi, seqtemberi, oqtomberSi-gadaxra 
daaxloebiT Seadgens normis 20%/weli, martSi ki gadaxra tolia-normis 15%/weli. 
maqsimaluri dadebiTi gadaxrebi daikvirveba aprilSi da noemberSi-isini normis 
10%/weli-ze metia.  

generaluri simravle, romelic Seicavs 28 punqtis 74 wlis  (1936-2009ww) naleqebis 
wliur jamebs anu 2072 SemTxvevaTa ricxvs, dayofili iqna sam qvejgufad: mcire 
naleqebis Semcvel jgufad anu naleqebis wliur jamebs, romlebic 700 mm-is tolia an 
masze naklebi (684 SemTxveva); saSualo naleqebis Semcvel jgufad anu roca wliuri 
jamebi metia 700 mm-ze da naklebia an toli 1200 mm-is (736 SemTxveva); uxvi naleqebis 
Semcvel jgufad, roca wliuri jamebi metia 1200 mm-ze (652 SemTxveva). TiToeuli 
qvejgufis monacemebis gamoyenebiT statistikuri analizi Catarda sam droiT 
intervalSi, romlebic moicaven: 1936-1960 ww (35 weli); 1961-1985 ww (35 weli); 1986-2009 ww 
(34 weli). miRebuli cxra dajgufebisaTvis gamoTvlil iqna naleqebis saSualo 
mravalwliuri jamebi da maTi procentuli raodenoba wina periodTan SedarebiT. 
gamoTvlis Sedegebi Sesulia cxr.3-Si. rogorc vxedavT, wliur naleqTa jamebi 
praqtikulad ar icvlebianGganxiluli droiTi periodebis da naleqTa jamebis 
intervalebis mixedviT. gansakuTrebiT es daskvna exeba globaluri daTbobis periods, 
roca aRiniSna naleqTa umniSvnelo cvlileba 99-101% farglebSi.  

ufro dawvrilebiTi kvlevis Sedegad 1936-2009 wlebSi sami gamoyofili periodis 
mixedviT mcire, saSualo da uxvi naleqebis ganawileba saqarTvelos teritoriaze 
mocemulia nax.3-ze. rogorc vxedavT, gamoyofil gradaciebSi umetes SemTxvevaSi 
fiqsirdeba yvela saxis naleqebis Semcireba globaluri daTbobis Semcvel droiT 
intervalSi, wina ori periodis  monacemebTan SedarebiT. reJimis TvalsazrisiT samive 
periodisaTvis  saerTo kanonzomierebas warmoadgens mcire naleqebis zrda, saSualo 
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da uxvi naleqebis Semcireba. aRsaniSnavia uxvi naleqebis ganawilebaSi maqsimumis 
arseboba 1500-1800 mm naleqTa raodenobisaTvis. 

 
cxrili 1 faqtiuri da aRsadgeni Tveebis raodenoba 
Ddakvirvebis punqti SemTxvevaTa ricxvi (Tveebi) aRsadgenis raode-noba 

%-Si # dasaxeleba faqtiuri aRsadgeni 

1 abasTumani 696 195 27.6 
2 ambrolauri 864 24 2.8 
3 axalcixe 888 0 0 
4 baTumi 885 3 0.3 
5 baxmaro 817 71 8.7 
6 bolnisi 836 52 6.2 
7 gori 888 0 0 
8 gudauri 660 228 34.5 
9 gurjaani 660 228 34.5 
10 dmanisi 660 228 34.5 
11 duSeTi 852 36 4.2 
12 zugdidi 888 0 0 
13 Tbilisi 888 0 0 
14 Telavi 888 0 0 
15 lagodexi 660 228 34.5 
16 marneuli 348 540 155.2 
17 mestia 660 228 34.5 
18 radionovka 192 696 362.5 
19 sagarejo 804 84 10.4 
20 samtredia 852 36 4.2 
21 fasanauri 888 0 0 
22 foTi 888 0 0 
23 quTaisi 888 0 0 
24 yazbegi m/mT 852 36 4.2 
25 yvareli 804 84 10.4 
26 walka 852 36 4.2 
27 Jvris gadasasvleli 852 36 4.2 
28 qobuleTi 816 72 8.8 

sul 21723 3141 14.5 
 

cxrili 2 bunebriv, orTogonalur mdgenelebad SemTxveviTi funqciis daSlis meTodiT 
naleqebis Tviuri jamebis aRdgenis saSualo, maqsimaluri minimaluri sizusteebi %-Si 
Tveebi 01 02 03 04 05 06 07 08 09 10 11 12 
saSualo 83.9 83.2 80.5 73.8 68.0 59.6 68.7 66.1 76.0 80.9 81.6 80.9 
maqsimumi 94.6 90.8 92.5 94.0 88.0 82.2 85.1 84.9 92.5 93.2 96.4 94.2 
minimumi 58.7 68.7 60.0 40.4 42.3 31.1 52.3 40.7 44.5 54.8 67.1 54.7 

 

 
nax.1 quTaisis 1993-2009 wlebSi ianvris (a) da ivlisis (b) faqtiuri (uwyveti)  
da aRdgenili samtrediis monacemebiT (wyvetili xazi) naleqebis jamebi 
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nax.2 saqarTvelos teritoriaze normirebuli naleqebis cvlileba Tveebis mixedviT 

1936-2009 wlebSi 
 

cxrili 3 saqarTvelos teritoriaze mcire, saSualo da uxvi naleqebis 
ganawileba 1936-2009 wlebis sami periodisTvis 
periodi 1936-1960 ww 1961-1985 ww 1986-2009 ww 
 
Nnaleqebis 
raodenoba 

mcire naleqebi anu q700mm 560.3 549.0 548.9 

saSualo naleqebi anu 

700q1200 mm 
916.9 908.7 903.2 

uxvi naleqebi anu q1200 mm 1712.2 1692.1 1705.8 

 
cvlileba (%) 

Mmcire naleqebi 100 98.0 100 
saSualo naleqebi 100 99.1 99.4 
uxvi naleqebi 100 98.8 100.8 

 

 
 
nax.3 mcire (a), saSualo (b) da uxvi (g) naleqebis ganawileba saqarTvelos 
teritoriaze 1936-2009 wlebis sami periodisaTvis. 
 
saqarTveloSi naleqTa jamebis normirebul mniSvnelobaTa cvlileba 1936-2009 

wlebSi: wlis, Tbili (aprili-oqromberi) da civi (noemberi-marti) periodebisaTvis 
warmodgenilia nax.4-ze. yvela naxazze gatarebulia tendenciis amsaxveli wrfivi 
aproqsimaciis trendebi, aseve arawrfivi aproqsimacia, warmodgenili me-6-e rigis 
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polinomiT. ufro maRali rigis polinomiT aproqsimaciis SemTxvevaSi saSualo 
kvadratuli gadaxra normis mimarT aRar mcirdeba, rac zRudavs me-6-ze meti rigis 
polinomis gamoyenebas. naxazebze mocemuli wrfivi aproqsimaciis trendebis 
gantolebebia: 

NNweli  =1.0277-0.00074n, 
NNTbili =1.0280-0.00076n, 
  Ncivi   =1.0450-0.00124n, 

sadac N naleqTa jamebis normirebuli mniSvnelobaa, xolo n –gadaTvlis Sedegad 
miRebuli wlebis raodenoba.  

naxazebidan gamomdinareobs, rom yvela droiTi intervalis mixedviT, e.i. wlis, 
Tbil da civ periodebSi saqarTvelos teritoriaze naleqTa jamebis Semcireba 
maqsimaluria civ periodSi-igi Seadgens normis 0.07/74weli, Tbili periodisaTvis  
Semcireba aRwevs normis 0.04/74weli, xolo wlis SemTxvevaSi Semcireba tolia normis 
0.05/74weli. 100-wlian droiT intervalze dayvaniT naleqTa jamebis Semcireba normis 
mimarT Seadgens: wlis SemTxvevaSi-0.068(daaxloebiT 7%); Tbil sezonSi-0.054 (5%-ze 
metia); civ periodSi-0.095 (daaxloebiT 10%). 

 
 
 
nax.4 saqarTveloSi dakvirvebis 28 punqtis monacemebis mixedviT naleqebis wliuri 

jamebis normirebul mniSvnelobaTa cvlileba 1936-2009 wlebSi texili xazi –faqtiuri 
monacemebi; wyvetili xazi-wrfivi aproqsimacia; mrudi-aproqsimacia me-6-e rigis 
polinomiT: (a) wlis ganmavlobaSi; (b) Tbil sezonSi; (g) civ periodSi; (d)-haeris 
temperaturis gadaxrebi normidan saqarTvelos oTxi regionisaTvis: 1-kavkasionis 
maRalmTiani zona; 2-aRmosavleT saqarTvelo; 3-dasavleT saqarTvelo; 4-samxreT 
saqarTvelo. 

aRsaniSnavia, rom arawrfivi trendebis mixedviT globaluri daTbobis periodSi 
(1990-2009 ww) aRiniSna naleqTa jamebis mateba sxvadasxva siCqariT wlis, Tbili da civi 
periodebisaTvis. SesadareblaT, nax.4 (d)-ze warmodgenilia miwispira haeris tempera-
turebis anomaliebi (gadaxrebi normidan) igive 28 meteosadguris monacemebis mixedviT 
saqarTvelos 4 regionisaTvis [1]. rogorc vxedavT, am naxazebzec, arawrfivi trendis 
mixedviT, aRiniSneba temperaturis anomaliebis cikluri xasiaTis ryeva, romelic 2010 
wlisTvis iwyebs Semcirebas. amrigad, arawrfivi aproqsimaciiT miRebuli temperaturis 
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anomaliebis Semcireba da naleqTa jamebis zrda SesabamisobaSia erTmaneTTan da 
mianiSnebs globaluri daTbobis damTavrebaze. ramdenad Seesabameba es Sedegi bunebriv 
process gviCvenebs uaxloesi 10 wlis dakvirvebis monacemebi (2010-2020 ww). 

 

literatura –REFERENCES  - ЛИТЕРАТУРА 
1. K.Tavartkiladze, N. Begalishvili, T. Tsintsadze, A.Kikava. Influence of Global Warming of the Near-Surface Air 

Temperature Field in Georgia. Bulletin of the Georgian National Academy of Sciences, vol.6, no.3, 2012, p.55-60. 

 
globaluri daTbobis gavlena saqarTveloSi atmosferul naleqTa velze./ 
k.TavarTqilaZe, n.begaliSvili, T.cincaZe, n.n.begaliSvili, n.cincaZe./ saqarTvelos 
teqnikuri universitetis hidrometeorologiis institutis SromaTa krebuli-2015.-t.121.-
gv.38-42.-qarT., rez. qarT., ingl., rus. 
 ganxilulia saqarTvelos teritoriaze 1936-2009 wlebSi moqmedi 28 
meteosadguris monacemebi naleqTa jamebze wlebis da Tveebis mixedviT. dakvirvebis 
rigebSi gamotovebuli elementebis aRdgena da rigebis dayvana erTi da igive 
periodamde Sesrulebulia mravalganzomilebian sivrceSi SemTxveviTi funqciis 
bunebriv orTogonalur veqtorebad daSlis meTodiT. 
 warmodgenilia 1936-2009 wlebSi naleqTa normirebuli jamebis bunebrivi 
cvalebadoba, misi wrfivi da arawrfivi trendebi wlis SemTxvevaSi, aseve civi da 
Tbili sezonebisaTvis. dadgenilia, rom aRniSnul periodSi saqarTvelos teritoriaze 
naleqTa jamebis Semcireba wrfivi trendebis mixedviT Seadgens: wlis SemTxvevaSi-
normis 6.8%/100w; Tbil sezonSi- normis 5.4%/100w; civ periodSi-normis 9.5%/100w. 
aRsaniSnavia, rom arawrfivi trendebis mixedviT globaluri daTbobis periodSi (1990-
2009ww) aRiniSneba naleqTa jamebis mateba. 
 
Impact of Global Warming on the Precipitation Field in Georgia. /K.Tavartkiladze, N. Begalishvili, T. 

Tsintsadze, N.N. Begalishvili, N. Tsintsadze./ Transactions of the Institute of Hydrometeorology, Georgian 

Technical University. -2015. -vol.121. -pp.38-42.- Georg., Summ. Georg., Eng., Russ. 

 Observational data on monthly and annual sums of precipitation for 28 meteorological stations operating at 

the territory of Geirgia in 1936-2009 are discussed. Reconstruction of gaps in observation series and their reduction 

to the same period is performed by dividing the random function in multi-dimentional space at natural orthogonal 

vectors. 

 Natural variability of precipitation normalized sums in 1936-2009, its linear and non-linear trends in 

annual respect as qell as for cold and warm seasons of the year are demonstrated. It is revealed  that during the 

examined period the reduction of precipitation sums according to linear trends equals to: for the annual sums –

6.8% from the norm/100yr; in the warm season – 5.4% from the norm /100yr and in the cold season – 9.5% from 

the norm /100yr. It should be noted that according to non-linear trends during the period of apparent manifestation 

of global warming (1990-2009) the growth of precipitation is being revealed. 

 

Влияние глобального потепления на поле атмосферных осадков в Грузии./Таварткиладзе К.А., 

Бегалишвили Н.А., Цинцадзе Т.Н., Бегалишвили Н.Н., Цинцадзе Н.Т./Сб. Трудов Института Гидрометеоро-

логии Грузинского Технического Университета Грузии. -2015.- т.121 .-с.38-42 -Груз., Рез. Груз., Анг., Рус. 

 Рассмотрены данные 28 метеостанций на территории Грузии об атмосферных осадках по годам и 

месяцам в период 1936-2009 годов. Востановление пропущенных элементов в рядах наблюдений и их 

приведение к одному и тому же периоду выполнено  разложением случайной функции в многомерном 

пространстве на естественные ортогональные вектора. 

 Представлены естественная изменчивость нормированных рядов сумм осадков в 1936-2009 годах , 

их линейные и нелинейные тренды для годового периода, а также для теплого и холодного сезонов. 

Согласно линейных трендов, выявлено уменьшение сумм осадков в указаный интервал времени: для 

годового периода-6.8% от нормы/100лет; для теплого сезона- 5.4% от нормы/100лет; для холодного сезона- 

9.5% от нормы/100лет. Необходимо отметить, что согласно нелинейным трендам, отмечено увеличение 

сумм осадков в период гловального потепления (1990-2009гг). 
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qedis teritoriaze globaluri daTbobis gavlena mcenareTa ganviTarebis 

ZiriTad agroklimatur maCveneblebze savegetacio periodSi 

melaZe g., melaZe m. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

klimatis globaluri daTbobis fonze, romelmac dasavleT da aRmosavleT 
saqarTveloc moicva, haeris temperaturis matebam Seadgina saSualod 0.2-0.4°C 

(Sesabamisad)[1, 2]. aRniSnuli temperaturis matebis tendencia momavlisaTvis 
aucileblad gasaTvaliswinebelia, radgan Tu aRniSnuli temperaturis mateba 
momavalSic gagrZelda, sami-oTxi aTeuli wlis Semdeg SesaZloa miaRwios 
mniSvnelovan sidides (1-2°C da mets). romelmac ar aris gamoricxuli gavlena 
moaxdinos savegetacio periodSi aqtiur temperaturaTa (>10°C)jamebze, romelic 
ZiriTadi ganmsazRvreli agroklimaturi maCvenebelia mcenareTa ganviTarebisa da 
produqtiulobisaTvis.  

aqtiur temperaturaTa jamebis da savegetacio periodis xangrZlivobis 
cvlilebasTan dakavSirebiT, damuSavebulia sabaziso (mimdinare) meteorologiur 
dakvirvebaTa masalebi (1956-2005 ww). imave maCveneblebisaTvis gamoyenebulia da 
damuSavebulia momavlis (2020-2050ww) saprognozo meteorologiuri monacemebi, 
romelTa klimaturi parametrebi gamoTvlilia ECHAM4-is modeliT da A2 scenaris 
mixedviT[1]. 

savegetacio periodSi klimatis globaluri daTboba kavSirSia temperaturis jamis 
cvlilebasTan. aqedan gamomdinare, ganisazRvra temperaturaTa jamebi 1956-2005 ww. 
periodisaTvis da gamoisaxa maTi msvlelobis dinamika trendis xaziT (naxazi 1). 

 

 
naxazi 1 aqtiur temperaturaTa jamis (>10°C) msvlelobis dinamika da trendis xazi 

(1956-2005 ww.) HHGGGFGH 
 

trendidan aSkarad Cans, savegetacio periodSi temperaturis jamis matebis tendencia 
(>10°C). dasawyisSi (1956 w.) igi Seadgens 3790°C, xolo periodis bolos (2005 w.) 3960°C. 

mocemul periodSitemperaturis jami momatebulia 170°C-iT. trendis mixedviT, 
savegetacio periodSi aqtiur temperaturaTa jamis aRniSnuli mateba (170°C) 

agrokulturebzever moaxdens uaryofiT gavlenas. piriqiT, igi odna Seuwyobs xels 
maT ganviTarebas im teritoriebze, sadac naklebi siTbo daikvirveba.  

qedis teritoriaze meteorologiur dakvirvebaTa monacemebidan gamomdinare, 
sabazisos (mimdinare) 1956-2005 ww. da A2 scenariT (momavlis) 2020-2050 ww. temperaturis 
1°C-iTmatebis mixedviT, dadginda gazafxulze haeris dReRamuri saSualo temperaturis 
10°C-is zeviT da qveviT (Semodgomaze) mdgradi gadasvlis TariRebi. mocemul TariRebs 
Soris gamoTvlili iqna aqtiur temperaturaTa jamebi da savegetacio periodis 
xangrZlivoba (dReebi). gamoirkva, rom qedis municipalitetis teritoriaze sabaziso 
aqtiuri temperaturis jami (>10°C) Seadgens 3880°C, xolo A2 scenaris mixedviT, 
savegetacio periodSi temperaturis 1°C-iTmatebisas Seadgens 4200°C, sxvaoba 
320°C.temperaturis es jami damatebuli sabaziso aqtiuri temperaturis jamze, 
gansakuTrebiT dadebiTad imoqmedebs citrusovani kulturebis srul momwifebaze im 
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adgilebSi, sadac temperaturaTa jamis naklebobaa. agreTve, siTboTi uzrunvelyofs 
marcleulis, bostneulis, vazis, teqnikuri (tungi, Tambaqo) xexilovani da sxva 
kulturebis normalur zrda-ganviTarebas, niadagSi Sesabamisi tenianobis pirobebSi. 

mocemul teritoriaze sabaziso dakvirvebaTa masalebis analizis mixedviT, temperaturis 
10°C-is zeviT gadasvlis TariRi saSualod iwyeba 30 martidan, xolo 10°C-is qveviT gadasvla 
saSualod 11 noembers. momavlis scenariT, temperaturis 1°C-iT matebisas 10°C-is zeviT gadasvla 
mosalodnelia saSualod 23 martidan, xolo Semodgomaze 10°C-is qveviT gadasvla 17 noembridan. 
maSasadame, gazafxulze temperaturis 10°C-is zeviT gadasvla scenariT, sabazisosTan SedarebiT 
iwyeba saSualod 7 dRiT adre, xolo Semodgomaze 6 dRiT gvian wydeba. aqedan gamomdinare, 
temperaturis 10°C-is zeviT savegetacio periodis xangrZlivoba izrdeba saSualod 226 dRidan 
(sabaziso) 239dRemde (momavlis scenari) anu 13 dRiT. es dReebi soflis meurneobis muSakebs, 
fermerebs da kerZo seqtoris meurneebs (miwaTmoqmedebs) saSualebas miscems gazafxulze 7 
dRiT adre Caataron niadagis moxvna da masSi sasuqebis Setana, marcvleuli da bostneuli 
kulturebis Tesva, CiTilebis gadargva da sxva. Semodgomaze savegetacio periodis 6 dRiT 
gaxangrZliveba xelsayreli iqneba saSemodgomo samuSaoebis droulad CatarebisaTvis da sxva.  

sabaziso da momavlis scenariT temperaturis 1°C-iT matebis mixedviT. Sedgenili 
nomogramidan[3] gamoTvlilia aqtiur temperaturaTa jamebiT uzrunvelyofa (cxrili 1). 

 

cxrili 1.haeris aqtiur temperaturaTa (>10°C) jamebiTuzrunvelyofa, (%) 
weli u z r u n v e l y o f a,  % 

95 90 70 50 30 10 5 
1956-2005 3490 3620 3780 3880 4000 4180 4290 
2020-2050 3780 3880 4070 4200 4330 4530 4650 

 

cxrilis mixedviT, momavlis scenariT Cans temperaturis 1°C-iT matebisas aqtiur 
temperaturaTa jamebis (10°C-is zeviT) mateba, sabazisosTan SedarebiT. mocemuli 
maCveneblebi saSualebas iZleva Sefasdes qedis teritoriaze Tu ramdeni procentiT 
aris uzrunvelyofili sabaziso da momavlis scenariT aqtiur temperaturaTa jamebi. 

sasoflo-sameurneo TvalsazrisiT, haeris absoluturi maqsimaluri da minimaluri 
temperaturebi metad sayuradRebo klimaturi parametrebia, gansakuTrebiT absoluturi 
maqsimaluri temperatura mcenareTa aqtiuri vegetaciis periodSi, xolo absoluturi 
minimaluri zamTris periodSi.  

absoluturi maqsimaluri temperaturebi qedis teritoriaze momavlis A2 scenariT 
maRalia saSualod 4°C-iT sabazisosTan (37°C) SedarebiT, xolo absoluturi 
minimaluri temperatura Semcirebulia 2°C-iT sabazisosTan (-7°C) SedarebiT. aRniSnuli 
mianiSnebs yinvebis Serbilebaze, mocemul tenian subtropikul zonaSi. gamomdinare 
aqedan, momavlis prognoziT (2020-2050 ww) yinvebi gansakuTrebulad saSiSi ar unda 
iyos limonis, mandarinis da sxva kulturisaTvis. 

qedis teritoriaze atmosferuli naleqebis SefasebisaTvis gamoyofili iqna Tbili 
periodi (savegetacio). am periodSi naleqebs uaRresad didi roli aqvs 
agrokulturebis zrda-ganviTarebasa da mosavlis formirebaSi. aqedan gamomdinare, 
ganisazRvra aRniSnuli atmosferuli naleqebis jamebi 1956-2005 ww. periodSi da 
gamoisaxa misi msvlelobis dinamika (naxazi 2). 

trendis mixedviT, dasawyisSi (1956 w.) atmosferuli naleqebis jami Seadgenda 775 mm, 
xolo 50 wlis bolos (2005 w.) 835 mm, matebis tendencia Seadgens 60 mm. savegetacio 
periodSi mocemuli maCvenebeli ramdenadme xelsayrel pirobebs Seqmnis 
agrokulturebis teniT uzrunvelyofaSi. 

Tbil periodSi atmosferuli naleqebis jamebis (mm) sxvadasxva uzrunvelyofisaTvis 
(%) gamoyenebulia sabaziso (mimdinare) 1956-2005 ww. atmosferul naleqebze 
dakvirvebaTa da momavlis A2 scenariT 2020-2050 wlebisaTvis gamoTvlili monacemebi 
(cxrili 2). 
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naxazi 2 atmosferuli naleqebis (mm) jamis (IV-X) msvlelobis dinamika da trendis 

xazi (1956-2005 ww) 
 
cxrili 2 atmosferuli naleqebis jamebis (mm) sxvadasxva uzrunvelyofa (%) Tbil  

periodSi (IV-X) 
weli u z r u n v e l y o f a,  % 

95 90 70 50 30 10 5 
1956-2005 570 620 730 800 890 1040 1110 
2020-2050 630 780 960 1230 1410 1730 1840 

 
mocemuli masalebis analizisa da damuSavebis Sedegad gamovlinda, rom Tbil 

periodSi (savegetacio) sabaziso atmosferuli naleqebis jami (mm) qedis 
municipalitetis teritoriaze Seadgens 800 mm, xolo momavlis scenariT 1230 mm. es 
ukanaskneli 430 mm-iT metia sabazisosTan SedarebiT, romlis matebaSi didi roli aqvs 
Tbili periodis bolo Tvis (oqtomberi) Warb naleqebs.  

qedis teritoriaze meteorologiuri dakvirvebaTa monacemebis analizis safuZvelze irkveva, 
rom klimatis globaluri daTboba gavlenas axdens aqtiuri temperaturis jamebze, romelic 
ZiriTadad gansazRvravs agrokulturebis zrda-ganviTarebas da maTi gavrcelebis zonebs, 
agreTve temperaturis 10°C-is zeviT savegetacio periodis xangrZlivobas. 

aRniSnul teritoriaze globaluri daTbobis gavlenidan gamomdinare, momavlis scenariT 
(2020-2050 ww) temperaturis 1°C-is matebisas gaTvaliswinebulia aqtiur temperaturaTa jamebis 
da agrokulturebis gavrcelebis zonebis cvlileba. aRniSnulisaTvis gamoyenebuli iqna 
regresiis gantolebebi[4], romelTa mixedviT ganisazRvra aqtiur temperaturaTa jamebi da 
agrokulturebis gavrcelebis zonebi (cxrili 3). 

 

cxrili 3 agrokulturebis gavrcelebis agroklimaturi zonebi 

agroklimaturi 
zona, zR. donidan 

simaRle (m) 

haeris temperaturis jami (>10°C) 
sabaziso 

(mimdinare) 
scenari, temperaturis 

1°C-iT matebisas 
I300-900 3930-3110 4080-3240 
II900-1500 3110-2260 3240-2470 
III1500-2100 2260-1430 2470-1630 

I - zona vrceldeba 300 m-dan 900 m simaRlemde, sadac sabaziso (mimdinare) aqtiur 
temperaturaTa jami 3930-dan 3100°C-mdea, momavlis scenariT 4080-3240°C sazRvrebSia. am 
zonaSi gavrcelebulia marcvleuli, bostneuli, xexilovani, Cai, Tambaqo da sxva 
kulturebi. momavlis scenariT vazis kultura (colikauri, cicqa da sxva) SeiZleba 
gavrceldes 700-800 m-dan 1000-1100 m-mde (zR. donidan), Cai 650-750 m-mde, mandarini 300 m 
simaRlemde miaRwevs srul simwifes yovel wels, aseve limoni (SefuTviT), xolo 
sagviano mandarinis jiSi (unSiu) da kivi damwifdeba 8-9-jer yovel aT welSi, 
forToxali da greipfruti 2-3-jer yovel aT welSi, sadac amJamad samrewvelo mizniT 
ar aris gaSenebuli.  
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II - zona vrceldeba 900 m-dan 1500 m simaRlemde, sadac sabaziso aqtiur 
temperaturaTa jami 3110-2260°C, xolo scenariT temperaturis 1°C-iT matebisas 3240-
2470°C. momavlis scenaris mixedviT xorbali, qeri, Svria, kartofili, bostneuli 1400-
1500 m-dan (sabaziso) aiwevs maRla 1650-1750 m da met simaRlemde. samarcvle simindi 900-
950 m-dan (sabaziso) sawarmoo mizniT SesaZlebeli iqneba gavrceldes 1100-1200 m-mde, 
xexilovanebi 1300-1350 m-dan (sabaziso) SesaZlebelia gavrceldes 1450-1550 m simaRlemde.   

III - zona vrceldeba 1500-2100 m da met simaRlemde. aq aqtiur temperaturaTa jami 
Semcirebulia 2260-1430°C-mde (sabaziso), scenariT, temperaturis 1°C-iT matebisas 
temperaturaTa jami Seadgens 2470-1610°C. am zonaSi xelsayreli pirobebi Seiqmneba 
kartofilis, qeris, Svriis, xorblis (saSemodgomo, sagazafxulo) kenkrovani 
kulturebis gavrcelebisaTvis.  

miRebuli kvlevis Sedegebidan gamomdinare, globaluri daTboba momavlis scenariT (2020-2050 
ww.) qedis teritoriaze temperaturis 1°C-iT mateba ver moaxdens negatiur gavlenas 
agrokulturebze. piriqiT, SesaZloa pozitiuri gavlena iqonios zR. donidan simaRleebis 
mixedviT agrokulturebis gavrcelebis zonebze, sadac momavlisaTvis agrokulturebis 
gavrceleba SesaZlebeli iqneba 100-200 metriT ufro maRla, amJamad arsebul sabazisosTan 
SedarebiT. 
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qedis teritoriaze globaluri daTbobis gavlena mcenareTa ganviTarebis 

ZiriTad agroklimatur maCveneblebze savegetacio periodSi/melaZe g.g., melaZe m.g./ 
saqarTvelos teqnikuri universitetis hidrometeorologiis institutis SromaTa 
krebuli-2015.-t.121.-gv.43+47.-qarT., rez. qarT., ingl., rus. 

globaluri daTbobis gaTvaliswinebiT, aqtiur temperaturaTa jamebisa da 
savegetacio periodis xangrZlivobis gansazRvrisaTvis, damuSavebulia sabaziso 
(mimdinare) meteorologiur dakvirvebaTa (1956-2005 ww) da momavlis (2020-2050ww) 
saprognozo meteorologiuri monacemebi, romelTa klimaturi parametrebi 
gamoTvlilia regionaluriECHAM4-is modeliT da A2 scenaris mixedviT. 
gansazRvrulia aqtiur temperaturaTa  da atmosferuli naleqebis jamebi 1956-2005 ww 
periodisaTvis da trendiT gamosaxulia maTi msvlelobis dinamika. mocemulia 
sabaziso da momavlisscenariT aqtiuri temperaturisa (>10ºC) daatmosferuli naleqebis 
(mm) jamebis sxvadasxva uzrunvelyofa (%) Tbil periodSi (IV-X).scenariT, temperaturis 
1ºC-is matebiT gansazRvrulia aqtiur temperaturaTa jamebi da gamoyofilia 
agroklimaturi zonebi, perspeqtiuli agrokulturebis gavrcelebiT. 
 
IMPECT OF GLOBALWARMIG ON THE PLANTS DEVELOPMENTS MAIN AGROCLIMATICIN-

DICES IN VEGATATION PERIOD ON KEDA TERRITORY./Meladze G., Meladze  M/Transactions of the 

Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. -pp.43-47- Georg., Summ. Georg., 

Eng., Russ. 
To identify active temperature sums and vegetation period duration the basic (existing) meteorological 

observation (1956-2005) and future projected meteorological data (2020-2050) have been processed with climatic 

parameters calculated using ECHAM4 model and A2 scenario considering global warming. The active temperature 

and precipitation sums were identified for 1956-2005 period and dynamics progress is depicted by trend. The 

different provision (%) of active temperature (>10ºC) and precipitation (mm) sums are given by basic and future 
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scenarios in warm period (IV-X).Active temperature sums are identified and climatic zones allocated with 

perspective agriculture spreading at temperature rising by 1ºC according scenario. 

 
ВЛИЯНИЕ ГЛОБАЛЬНОГО ПОТЕПЛЕНИЯ НА ОСНОВНЫЕ АГРОКЛИМАТИЧЕСКИЕ ПОКАЗАТЕЛИ 

РАЗВИТИЯ РАСТЕНИЙ НА ТЕРРИТОРИИ КЕДА ЗА ВЕГЕТАЦИОННЫЙ ПЕРИОД/Меладзе Г.Г., Меладзе 

М.Г./ Сб. Трудов Института Гидрометеорологии Грузинского Технического Университета Грузии. -2015.- т.121 .-с43-

47. -Груз., Рез. Груз., Анг., Рус. 

Для определения сумм активных температур и продолжительности вегетационного периода с учетом 

глобального потепленияобработанытекущие метеорологические наблюдения (1956-2005гг) и прогнозные 

метеорологические данные будущего, климатические параметры которыхвычисленырегиональной 

модельюECHAM4 и сценарием A2.Определены суммы aктивных температур и атмосферных осадков для 

периода 1956-2005 гг и по тренду изображена динамика хода.Дается обеспеченность (%) по текущему и по 

сценарию будущего суммыaктивных температур (>10ºC) и атмосферных осадков (мм) за теплый период 

(IV-X).По сценарию при повышении температуры на 1ºC вычислены суммы aктивных температур и 

выделены агроклиматические зоны распростра\\нения перспективных агрокультур. 
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wayinvebi kolxeTis dablobze da maTi gamomwvevi sinoptikuri procesebis 

mokle analizi 

j.vaCnaZe*, c.diasamiZe*, r.samukaSvili*, z.WavWaniZe** 
* saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

** e.TayaiSvilis saxelobis saswavlo universiteti 
 

dasavleT saqarTvelos dablob nawilSi ZiriTad gvxvdeba notiosubtropikuli 
klimati. siTboTi da teniT uzrunvelyofa saSualebas iZleva gavaSenoT citrusebi, 
Cai, teqnikuri da sxva kulturebi. samwuxarod arsebobs rigi pirobebi, romlebic xels 
uSlis regionis sasoflo-sameurneo resursebis ufro srulad gamoyenebas, maT Soris 
erT-erTi ZiriTadi xelisSemSleli faqtoria wayinvebi. 

wayinvebis klimaturi Taviseburebebis analizi, maTi droSi da sivrceSi ganawilebis 
codna aucilebeblia soflis meurneobis gaZRolisaTvis. wayinvebis ganmeorebadoba, 
xangrZlivoba, intensivoba, Semodgomis pirveli da gazafxulis bolo wayinvebis 
dadgomis, uyinvo periodis da sxva maxasiaTeblebis codna mogvexmareba miwis ufro 
racionalurad gamoyenebaSi, wayinvebisagan mcenareebis dacvis efeqturi RonisZiebebis 
SerCevaSi da mosavlis danakargebis SemcirebaSi. 

dasavleT saqarTvelos klimati ZiriTadad ganpirobebulia atmosferos 
cirkulaciis formaTa nairsaxeobiT. maTi intensivobiT, monacvleobiT da 
xangrZliivobiT. mkvlevarTa umetesoba Tanxmdeba, rom saqarTveloSi arsebuli, 
mimdinare da gavrcelebuli atmosferuli procesebi ZiriTadad SeiZleba daiyos 
bariuli warmonaqmnebis gadanacvlebis mimarTulebis mixedviT. saqarTveloSi arsebuli 
cirkulaciuri procesebis nairferovneba SeiZleba dayvanili iyos Semdeg ZiriTad 
tipebze: 

1 zonaluri zemoqmedeba dasavleTis mdgeneliT (W); 
1’ zonaluri zemoqmedeba aRmosavleTis mdgeneliT (E); 
2 meridianuli zemoqmedeba CrdiloeTis mdgeneliT (N);N 
2’ meridianuli zemoqmedeba samxreTis mdgeneliT (S); 
3 anticiklonuri mdgomareoba. 

 
cxrili 1. dasavleT saqarTveloSi saSualo dReTa ricxvi cirkulaciis tipebis mixedviT 

cirkulaciis tipi 
Tve 

weli 
I IV VIII X 

zonaluri zemoqmedeba 
W 1 4 9 4 56 
E 7 2 0 0 20 

meridianuli zemoqmedeba 
N 3 5 4 6 56 
S 11 11 9 10 113 

anticiklonuri zemoqmedeba 9 9 8 10 120 
 

zonalur tipSi gaerTianebulia procesebi rodesac haeris masebi ZiriTadad 
gadaadgildeba dasavleTidan aRmosavleTisken (W) an aRmosavleTidan dasavleTisken 
(E). amaTgan CvenTvis ufro sainteresoa W-s tipis procesebi, romelic dakavSirebulia 
azoris anticiklonis an misi aRmosavleTis Txemis gavleniT sakvlev teritoriaze. 
meridianuli procesebi ZiriTadad gamowveulia Crdilo dasavleTidan haeris civi 
masebis SemoWriT, ufro iSviaTad xmelTaSua zRvis ciklonisa an samxreTidan 
frontaluri aRrevebis gavleniT amierkavkasiaSi (S). 

TiToeuli aRniSnuli tipi sezonebis mixedviT xasiaTdeba amindis gansakuTrebuli 
TvisebebiT. Semdgomi detalizaciisaTvis sasurvelia gavarCioT erTmaneTisagan 
frontaluri da Sidamasiuri procesebi. frontaluri procesebi gansxvavdebian 
erTmaneTisagan frontis gadaadgilebi mimarTulebis mixedviT da a.S. frontaluri da 
Sidamasiuri procesebis monacvleoba dasavleT saqarTveloSi icvleba sezonebis 
(Tveebis) mixedviT. 
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cxrili 2. dReTa saSualo ricxvi dasavleT saqarTveloSi frontaluri da Sidamasiuri 
amindiT 

amindis xasiaTi 
Tve 

weli 
I IV VII X 

frontaluri 12 16 8 8 132 
Sidamasiuri 19 14 23 23 234 

 
iseTi arsebiTi klimatwarmomqmneli faqtori, rogoric Savi zRvaa, gansxvavebulad 

moqmedebs amindis formirebaze cirkulaciuri procesebis,  sezonebis mixedviT. Savi 
zRva amcirebs temperaturis kontrastulobas da zrdis haeris tenSemcvelobas. misi 
gavlena mcirdeba zRvidan daSorebis da absoluturi simaRlis zrdis proporciulad. 

Cveni mokle mimoxilva ZiriTadad vrceldeba regionis dablob nawilze (500 
metramde), sadac cxovrobs mosaxleobis umetesoba da iwarmoeba sasoflo-sameurneo 
produqciis udidesi nawili. regionis simciris miuxedavad aq aRiniSneba klimaturi 
zonebis mravalferovneba zRvispireTis notio-subtropikul havidan kontinenturobamde. 

ZiriTadad sainteresoa is procesebi, romlebic xels uwyoba dasavleT 
saqarTveloSi gazafxulis bolo da Semodgomis pirveli wayinvebis gamoCenis 
albaTobas, maT xangrZlivobas, intensivobas da a.S. 

zogadaT sakvlev teritoriaze ZiriTadad adgili aqvs haeris masebis gadaadgilebas 
dasavleTidan – aRmosavleTisaken. am dros sagrZnoblad gaaqtiurebulia azoris 
anticikloni, romlis centri umetes SemTxvevaSi mdebareobs skandinaviis 
naxevarkunZulze. haeris masebi Savi zRvis gavleniT ganicdis teniT gajerebas, 
gazafxulze da Semodgomaze aRiniSneba adveqciuri tipis wayinvebi. 

im SemTxvevaSi, roca aRniSnul teritoriaze adgili aqvs haeris civi masebis 
SemoWras dasavleTidan da Crdilo-dasavleTidan erTdroulad; arqtikuli haeris 
masebi SeiZleba SemoiWras Rrma ciklonis zurgSi, roca cikloni stacionaluria da 
misi centri ganTavsebulia evropis kontinentze. aseT SemTxvevaSi adgili aqvs haeris 
temperaturis mkveTr dacemas, xilvadobis zrdas da wayinvebis albaToba izrdeba mTel 
regionSi. wayinvebis albaToba izrdeba im SemTxvevaSic, roca adgili aqvs haeris civi 
masebis SemoWras  rogorc dasavleTidan, aseve aRmosavleTidan erTdroulad. 

anticiklonis SemTxvevaSi teritoria maRali wnevis velis qveS aris. amis miuxedavaT 
anticikloni adgilobrivad aris Camoyalibebuli Tu gadaadgildeba mezobeli 
teritoriidan, igi xasiaTdeba SedarebiT stacionalurobiT. sezonis miuxedavd am 
procesebisaTvis damaxasiaTebelia SedarebiT maRali temperatura, da umetesad 
mowmendilia, qari sustia, izrdeba aRmavali denebis siCqare da wayinvebis albaToba 
minimaluria. 

saqarTvelos teritoriaze klimatwarmomqmneli elementebis, amindis eqstremaluri 
movlenebis, klimatis Tanamedrove cvalebadobis, aseve sakurorto Tu agroklimaturi 
resursebis kvlevas mieZRvna am saukuneSi hidrometeorologiis institutis 
TanamSromelTa mravali SromaTa krebuli, maT Soris ## 110, 111, 112, 113, 115, 118,120 da 
sxva. amave aqtualuri sakiTxebis kvlevas mieZRvna instituis wamyvani mecnierebis, maT 
Soris: g. da m. melaZeebis, e. da m. elizbaraSvilebis, n.begaliSvilis, b.beritaSvilis, 
i.CogovaZis, T.TurmaniZis da sxvebis mravalricxovani monografiebi, saxelmZ-
Rvaneloebi, statiebi SromaTa krebulebSi Tu moxsenebebi saerTaSoriso simpoziumebze. 

rogorc meteorologiaSi miRebulia, wayinvebis qveS Cven vgulisxmobT haeris 
minimaluri temperaturis xanmokle droebiT dawevas 00-ze dabla gazafxulze da 
Semodgomaze dadebiTi saSualo dRe-Ramuri temperaturis dros. wayinvebi 
araTanabradaa ganawilebuli wlebis da Tveebis mixedviT. maTi albaToba mkveTrad 
izrdeba im wlebSi, rodesac haeris civi masebis SemoWra aRniSnul teritoriaze 
daikvirveba ufro xSirad, vidre Cveulebriv aqvs amas adgili. 

Tavisi gamomwvevi mizezis mixedviT wayinvebi SeiZleba daiyos adveqtiur, radiaciul 
da Sereul, anu adveqtiur-radiaciul tipebaT. kolxeTis dablobze ufro xSirad 
gvxvdeba adveqciuri tipis wayinvebi aseTi tipis wayinvebisaTvis damaxasiaTebelia 
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moRrubluloba (3-5 bali da meti), qari (3-5 m/wm da meti) da temperaturis SedarebiT 
mcire amplituda (dRe da Rame). wayinvebis xangrZlivoba da intensivoba gvexmareba 
aseTi tipis wayinvebis gamoyofaSi. 

radiaciuli tipis wayinvebi ufro xSiria uqaro, uRrublo amindis dros. maTi 
warmoSoba ZiriTadad dakavSirebulia niadagis zedapiris gadaciebasTan intensiuri 
gamosxivebis dros. maTi intensivoba didi ar aris da mzis amosvlis Semdeg aseTi 
tipis wayinvebi aRar daikvirveba. radiaciuli tipis wayinvebi ufro xanmokle da 
lokaluria. am dros ufro igrZnoba reliefis gavlena, adgili aqvs temperaturis 
sagrZnob amplitudas da a.S. 

wayinvebis Taviseburebis ufro srulad dasaxasiaTeblad miRebulia ori ZiriTadi 
maxasiaTebeli uyinvo periodi da wayinvebis dayofa tipebis mixedviT. 
agrometeorologiaSi aqtiuri vegetaciis periodad miCneulia dros intervali, 

rodesac haeris saSualo dRe-Ramuri temperatura 100-ze. gansakuTrebiT saSiSia 
wayinvebi am dros. uyinvo periodis saxeliT cnobilia gazafxulis ukanaskneli da 
Semodgomis pirveli wayinvebis dadgomis Soris arsebuli drois intervali. 

 
cxrili 3 wayinvebis dadgomis TariRi da uyinvo periodis xangrZlivoba (dRe) 
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baRnari 
220 24/III 25/II 20/IV 19/XII 24/X 3/II 269 186 328 

leseliZe 
6 14/III 14/II 20/IV 17/XII 16/X 26/I 270 224 317 

durifSi 
250 9/III 9/II 20/IV 11/XII 24/X 3/II 263 186 315 

foTi 
1 3/III 24/I 1/IV 14/XII 18/XI 1/III 285 242 376 

zugdidi 
117 23/III 26/II 24/IV 29/XI 17/X 11/I 250 196 317 

Caqvi (agro) 
30 15/III 30/I 20/IV 23/XII 12/XI 3/XII 282 224 332 

baTumi (Suqura) 
2 4/III 24/I 2/IV 1/I 24/XI 8/XII 302 233 404 

 
rogorc am cxrilidan Cans sakvlev teritoriaze yvelaze adre ukanaskneli 

wayinvebi aRiniSneba ianvris bolos, yvelaze gvian aprilis III dekadaSi. saSualo 
TariRi icvleba martis dasawyisidan martis 23-24 ricxvamde. 

rac Seexeba pirvel wayinvebs yvelaze adre gvxvdeba oqtombris Sua ricxvebSi, 
yvelaze gvian noembris 24-Si. yvelaze gvian pirveli wayinvebi aRiniSneba ufro farTo 
sazRvrebSi – dekembris dasawyisidan martis 1 ricxvamde. pirveli wayinvebis saSualo 
xangrZlivoba noembris bolodan 1 ianvramdea. 

ufro sainteresoa uyinvo periodis cvlilebis diapazoni. umciresi Seadgens 186 
dRes (baRnari, durifSi) da aRwevs 233 dRemde (baTumi). uyinvo periodis udidesi 
sidide icvleba ufro did intervalSi 312 dan 404 dRemde. uyinvo periodis saSualo 
raodenoba icvleba 250-dan 300 dRemde, rac savsebiT sakmarisia siTbosmoyvaruli 
mcenareebis udidesi nawilisaTvis. 
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ZiriTadi meteosadgurebis 35 wliani dakvirvebis masalebis analizma saSualeba 
mogvca Tveebis mixedviT maTi saSualo raodenobis dadgena (cxrili 4). 

am cxrilis mixedviT SeiZleba davskvnaT, rom wayinvebis raodenoba metia martSi 
vidre aprilSi, aseve metia noemberSi, vidre oqtomberSi. wayinvebis ricxvi udidesia 
sadgur laTas mimdebare teritoriaze; umciresi raodenoba mosalodnelia gudauTaSi 
da senakSi da a.S. 

wayinvebis dReTa ricxvi icvleba wlebis mixedviT. sasurvelia maTi raodenobis 
codna sxvadasxva uzrunvelyofiT weliwadSi (cxrili 5). 

 
cxrili 4. wayinvebis saSualo raodenoba 

meteosadguri 
Tve 

III IV ... X XI 
gagra (agro) 2.4 0.2 ... 0.03 0.8 

gudauTa 1.8 0.2 ... 0.03 0.5 
babuSera 3.1 0.4 ... - 1.2 
laTa 7.3 0.7 ... 0.4 3.7 
foTi 2.2 0.2 ... - 0.5 

zugdidi 4.3 0.3 ... 0.1 1.3 
senaki 1.7 - ... - 0.3 

martvili 4.1 0.1 ... 0.1 1.2 
 

cxrili 5. wayinvebis dReTa ricxvi sxvadasxva uzrunvelyofiT 

meteosadguri 
uzrunvelyofa (%) 

5 10 25 50 75 90 
gagra 12 10 5 2 - - 

gudauTa 8 7 4 2 - - 
babuSera 12 10 7 4 1 1 
gali 15 13 8 6 1 - 
baTumi 5 5 4 1 - - 
Caqvi 9 8 5 2 1 - 

qobuleTi 16 13 11 7 2 1 
 
am cxrilis analizi saSualebas gvaZlevs davaskvnaT, rom 10%-iani uzrunvelyofiT, 

e.i. 10 weliwadSi erTxel wayinvebis udidesi raoedenoba, 13, mosalodnelia galSi da 
qobuleTSi. umciresi raodenoba gudauTaSi (7) da baTumSi (5). 25%-iani uzrunvelyofiT 
udidesi raodenoba mosalodnelia qobuleTSi (11), xolo umciresi -  gudauTaSi da 
baTumSi 4 SemTxveva. 50%-iani uzrunvelyofiT, e.i. yovel meore wels qobuleTSi da 
galSi mosalodnelia Sesabamisad 7 da 6 SemTxveva. umciresi raodenoba baTumSi -1, 
gagraSi, gudauTaSi da CaqvSi 2 SemTxveva da a.S. 

wayinvebi, rogorc wesi, ar gamoirCeva didi xangrZlivobiT. maTi umetesoba 
xanmoklea, mxolod erTi dRe grZeldeba SemTxvevaTa 60%, ori dRe – 22-25% da a.S. 
maTi arseboba, rogorc wesi fiqsirdeba dakvirvebis mxolod erT  vadaze, iSviaTad 
orze. es movlena imdenad xanmoklea, rom maTi umetesoba fiqsirdeba ara garkveul 
vadis aramed minimaluri Termometris Cvenebis mixedviT. 

Cveni gamokvleva kolxeTis dablobze wayinvebis dasaxasiaTeblad ar iqneba sruli, 
Tu ar SevexeT kidev erT maxasiaTebels, maT intensivobas. saTanado monacemebi 6 
meteosadguris magaliTze mogvyavs  cxrilSi 6. 

rogorc cnobilia citrusovani kulturebis dazianebis xarisxi damokidebulia maTi 
ganviTarebis fazaze, wayinvebis xangrZlivobaze da maT intensivobaze. rogorc 
cxrilidan Cans sabednierod wayinvebis umetesoba, 60% da meti ar aris intensiuri, 
temperatura ar ecema -10C-ze dabla. mxolod 2 SemTxvevaSi laTaSi da 1 SemTxvevaSi 
galSi temperatura daeca -50C-ze dabla. wayinvebis intensivoba aWaraSi kidev ufro 
mcirea vidre afxazeTSi. 
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im SemTxvevaSi Tu saWiro iqneba mcenareTa dacva individualuri (qsovilis 
Semoxveva), haeris masebis aRreva, daboleba, mulCireba, siTbos damatebiTi wyaros 
Semotana Tu sxva es monacemebi sasargeblo informacias miawvdis dainteresebul 
pirebs Tu organizaciebs. 

cxrili 6 wayinvebis intensivoba (0C) 
temperaturis 

gradacia 
gagra, Tve gudauTa, Tve laTa, Tve 

dan mde III IV X XI III IV X XI III IV X XI 
0.0 -0.9 56 2 1 18 33 3 1 11 114 16 9 57 
-1.0 -1.9 17 3 - 6 19 3 - 2 80 3 5 41 
-2.0 -2.9 6 1 - 2 8 - - 4 42 5 1 15 
-3.0 -3.9 4 - - 1 3 - - 1 12 1 - 11 
-4.0 -4.9 1 - - 1 1 - - - 5 - - 5 
-5.0 -10.0 - - - - - - - - 2 - - - 

jami 85 6 1 28 64 6 1 18 255 25 15 129 
 

temperaturis 
gradacia 

gali, Tve Caqvi, Tve baTumi, Tve 

dan mde III IV X XI III IV XI III IV XI 
0.0 -0.9 56 7 1 28 56 7 3 39 4 1 
-1.0 -1.9 39 3 - 11 20 - 2 9 1 2 
-2.0 -2.9 18 1 - 10 9 - - 3 - 1 
-3.0 -3.9 7 - - 5 2 1 1 - - - 
-4.0 -4.9 1 - - 3 - - - - - - 
-5.0 -10.0 1 - - - - - - - - - 

jami 122 11 1 57 87 8 6 51 5 4 
 

wayinvebi kolxeTis dablobze da maTi gamomwvevi sinoptikuri procesebis mokle 

analizi /j.vaCnaZe, c.diasamiZe, r.samukaSvili, z.WavWaniZe/saqarTvelos teqnikuri 
universitetis hidrometeorologiis institutis SromaTa krebuli-2015.-t.121.-gv.48-52-
qarT., rez. qarT., ingl., rus. 
ganxilulia dasavleT saqarTveloSi wayinvebis gamomwvevi sinoptikuri procesebis 
ZiriTadi Taviseburebani, maT Soris am procesebis intensivoba, monacvleoba da 
xangrZlivoba. 
Seswavlilia wayinvebis sxvadasxva tipebis saSualo raodenoba Tveebis mixwdviT, 
wayinvebis dadgomis TariRi, maTi intensivoba, uyinvo periodis xangrZlivoba. 

 
LIGHT FROSTS AT THE KOLKHETI LOWLAND AND SHORT ANALYSIS OF SYNOPTIC 

PROCESSES CAUSING THEM/J.Vachnadze,Ts.Diasamidze,R.Samukashvili, Z.Chavchanidze/Transactions 

of the Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. –pp48-52.- Georg., Summ. 

Georg., Eng., Russ. 
Main features of synoptic processes causing light frosts in West Georgia are discussed, among them intensity, 

recurrence and duration. Average number according to months of different types of light frosts is investigated as 

well as dates of their coming, intensity, duration of frostless period. 

 

КРАТКИЙ АНАЛИЗ СИНОПТИЧЕСКИХ ПРОЦЕССОВ, ВЫЗЫВАЮЩИХ ЗАМОРОЗКИ НА 

КОЛХИДСКОЙ НИЗМЕННОСТИ./Дж.И.Вачнадзе, Ц.О.Диасамидзе, Р.Д.Самукашвили, З.Б.Чавчанидзе/ 

Сб. Трудов Института Гидрометеорологии Грузинского  Технического Университета Грузии. -2015.- т.121 

.-с48-52. -Груз., Рез. Груз., Анг., Рус 

Рассмотрены основные особенности синоптических процессов, в том числе их интенсивность, 

продолжительность и последовательность. Изучены основные типы заморозков, среднее число, 

интенсивность, продолжительность безморозного периода и т.д. 
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nisli kaxeTis regionSi 

r.samukaSvili*, j.vaCnaZe*, c.diasamiZe* 
* saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 
 

nisli warmiadgens saSiS meteorologiur movlenas. igi amcirebs mxedvelobis siSores, 

rac aferxebs transportis yvela saxeobis (saxmeleTo, sahaero, sazRvao) normalur 

funqcionirebas. nisli uaryofiTad moqmeebs cocxal organizmebSi da  kerZod adamianebSi 

mimdinare Termoregulaciis pirobebze. arsebobs nislis Sidamasiuri (adveqciuri, 

radiaciuli) da fontaluri saxeobebi. mTian regionebSi adgili aqvs adveqciuri nislis 

nairsaxeobas-ferdobebis nisls. unda aRiniSnos, rom  maTi mikrofizikuri maxasiaTeblebis 

identurobis Sedegad nislis calkeul saxeobebs Soris didi gansxvaveba ar arsebobs. 

aRsaniSnavia isic, rom teritoriaze nislis ganawilebis Taviseburebebze garda 
atmosferos cirkulaciuri procesebisa did gavlnas axdens adgilis fiziogeografiuli 

pirobebi (absoluturi simaRle, reliefis Semadgeneli elementebis forma da sxv.)  

kaxeTis teritoriaze nislian dReTa saSualo  dა maqsimaluri�raodenoba 

mravalwliuri dakvirvebebis monacemebiT moცeმulიa cხriლ 1-Si [1,2]. rოgorc cxrილ 1-

დან ჩანს, ნისლიან დღეთა საSualo raodenოba weliwadSi�maqsimaluria dedოფliსwyaროშi 

(85 dRe), sagarejoSi da udabnoSi is Seadgenს Seსabაmiსad 61 da 67 dRes. Am maCveneblis 

minimum aRiniSნეba ყvarელშi (18 დღe), წნორშi (20 dRe), ლაgodეხშi (22 dRe). TelavSi da 

gomborSiigი მeryeobს 42 (Telavi)-49 (gოmbori) dRიs farglebSi, danarCen სadგurეbzeki 

27-36 dღის ფარგლებში. 
Cxrili 1. nislian dReTa saSualo  da maqsimaluri  raodenoba 

sadguri N(m)  weli 

I II III IV V VI VII VIII IX X XI XII  
axmeta 567 4 3 4 2 1 1 0.4 0.5 1 2 4 4 27 

gurjaani 410 6 4 4 2 0.8 0.5 0.3 0.2 1 2 4 6 31 

dedof. 
wyaro 

800 12 10 12 10 4 2 2 2 3 7 9 12 85 

Telavi 568 7 5 6 4 2 1 0.6 0.7 1 3 5 7 42 
lagodexi 362 5 3 2 1 0.7 0.4 0.4 0.2 0.7 1 2 6 22 
sagarejo 802 9 8 9 6 2 1 0.5 0.7 3 5 8 9 61 
udabno 780 9 8 11 8 2 1 0.3 0.6 3 6 8 10 67 

Tve 
yvareli 440 4 2 1 0.5 2 0.8 0.03 0.04 0.07 0.4 2 6 18 
Siraqi 555 7 5 4 2 0.6 0.2 0.2 0.1 0.4 3 5 8 36 
wnori 223 5 2 2 0.7 0.7 0.8 0.07 0.1 0.2 0.6 2 6 20 

gombori 1085 6 6 6 5 2 2 1 1 3 5 7 5 49 

 
axmeta 567 19 14 15 11 7 10 4 5 7 7 11 9 76 

gombori 1085 12 18 16 16 7 9 16 11 9 14 14 10 81 
gurjaani 410 13 10 13 7 3 2 2 3 5 10 11 15 52 
sagarejo 802 17 16 21 16 7 4 6 4 11 13 17 20 88 
alazani 200 9 7 4 4 1 2 2  1 9 11 14 40 
udabno 750 17 16 21 16 7 4 6 4 11 13 17 20 88 
yvareli 440 10 8 4 4 2  1  2 2 10 15 27 
Siraqi 555 15 12 10 8 3 1 1 2 2 9 16 16 49 

wnori 223 13 6 10 9 7 2 2 2 3 4 5 16 33 



 meteorologia,  klimatologia 

2015 

hmi - t.121 
 METEOROLOGY,  CLIMATOLOGY  IHM - v.121 

 МЕТЕОРОЛОГИЯ,  КЛИМАТОЛОГИЯ  ИГМ - т.121 

 =================================================================================== 
 

54 
 

nislian dReTa maqsimaluri raodenoba  დაფiqsirebuლიa აxmeტაშi (76 dRე), 

გombორზe (81 dRe), საgarejosa დa უdabნოშi (88 dRe), მინიმალურi რაოdenoba kი - ყvarელშi 

(29 დღe), წნორშi (33 dRე), დანარჩენ სადgurebze იgi meრyeobს 40-53 dRის ფარგლებში.  

damokidebulebebi : =f(H) da =f(H) აnalizuრad warmoიdgineბა წრფივი ფუნქციის 

სახით: 

=80,0 H-5,0H                                         (1) 

=80,0H+3,0H H                                    (2) 
kaxeTis teritoriaze arsebuli meteorologiuri sadgurebis qselis mravalwliuri 

monacemebis gamoyenebis Sedegad, garda nislian dReTa saSualo da maqsimaluri 
raodenobisa gaanalizebuli iqna nislian dreTa gradaciebis ganmeoradoba Tveebisa da 

weliwadis moxedviT, nislebis saSualo xangrZlivoba, nislebis xangrZlivoba dReRamis 

sxvadasxva saaTebSi, Tveebis mixedviT nislian dReTa gradaciebis (2 dRiani intervaliT) 

ganmeoradoba. 

nislian dReTa sxvadasxvaricxvis ganmeoradoba Tveebis mixedviT (%), mocemulia cxril 

2-Si. 

cxrili 2. nislian dReTa sxvadasxvaricxvis ganmeoradoba Tveebis mixedviT (%)Tveebis 

mixedviT. [2] 
Reeebis 
ricxvi 

Tve 

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

0 10 24 31 63 87 100 97 100 97 60 25 3 
1-4 52 63 69 37     3 31 69 55 

5-8 13           13 

9-12           3 3 

13-16            13 

Telavi 
0 7 7 7 1 30 33 57 70 37 24 3 3 
1-4 27 34 28 54 70 67 43 27 60 56 39 34 

5-8 36 39 35 30 6   3 3 3 35 10 

9-12 24 17 30       7 17 23 

13-16            3 

17-20 3    12 2      3 

gombori 
0 4   12 28 49 66 62 17 12 4 8 
1-4 12 52 26 44 60 46 30 26 55 48 24 32 

5-8 53 20 40  12   8 24 20 35 52 

9-12 21 13 26 16  4  4 4 8 29 8 

13-16  5 4 4    4  16 29  

17-20  5     4      

lagodexi 
0 3 14 24 37 57 67 67 80 53 43 13 3 
1-4 42 70 59 63 40 33 34 20 47 57 71 52 

5-8 46 13 17  3      13 19 

9-12 6 3         3 14 

13-16            6 

17-20            6 

gurjaani 
0 7 23 17 30 50 64 80 83 48 30 21 3 
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1-4 34 27 40 53 50 36 80 17 45 51 36 40 

5-8 36 40 28 17     7 16 30 28 

9-12 3  3        3 10 

13-16 3  3         3 

sagarejo 
0 3 3 3 7 23 37 77 73 23 3 3  
1-4 12 17 27 39 71 63 20 27 60 37 20 27 

5-8 28 48 27 24 6  3  14 47 45 41 

9-12 37 16 13 6     3 10 20 30 

13-16 17 16 21 14       9 13 

17-20 3  6         3 

wnori 
0 10 22 33 62 70 85 96 92 85 59 23 12 
1-4 40 60 59 34 26 15 4 8 15 41 73 38 

5-8 38 18 4  4       18 

9-12 8  4 4        4 

13-16 4           12 

alazani 
0 12 16 50 64 92 92 92 100 83 50 34 18 
1-4 68 76 90 36 8 8 8 17 17 46 54 50 

5-8 16 8          4 

9-12            18 

13-16            4 

Siraqi 
0 7 4 10 27 57 79 83 96 65 3 11  
1-4 19 46 46 57 43 21 17 4 35 76 36 17 

5-8 50 28 40 16      17 35 47 

9-12 12 22 4       5 14 32 

13-16 12          4 7 

 

 
nax.1 nislian dReTa saSualo  da maqsimaluri  raodenobis damokidebuleba 

adgilis absolutur simaRleze  H. 

 

cxril 2-Si moyvanili monacemebi iZlevian warmodgenas nislian dReTa ricxvis 

cvlilebaze calkeul wlebSi da TveebSi. TviToeuli gradaciis ganmeoradoba cxrilSi 

warmodgenilia procentebSi (dakvirvebis wlebis ricxvidan) mocemul TveSi an weliwadSi. 

[2]. 

weliwadSi nisliani dReebis sxvadasxva ricxvis ganmeoradoba (%) mocemulia cxril 3-

Si. rogorc am cxrilidan Cans, weliwadSi nisliani dReebis maqsimaluri ganmeoradoba 

aRiniSneba yvarelSi 11-20 dRe (36%), TelavSi 41-45 dRe (23%), gomborze 41-55 da 61-70  dRe 

(Sesabamisad 16%), lagodexSi 16-205 dRe (35%), gurjaanSi 31-35 dRe (28%), sagarejoSi 56-70 
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dRe (16%), wnorSi 26-30 dRe (23%), alazanze 21-25 dRe (22%), SiraqSi 36-40 dRe (39%), TianeTSi 

26-30 dRe (23%). 

 

cxrili 3. weliwadSi nisliani dReebis sxvadasxva ricxvis ganmeoradoba (%). 

dReebis 
ricxvi 

sadguri 

yv
ar

el
i 

T
el

av
i 

g
o
mb

o
r
i 

l
ag

o
d
ex

i 

g
u
r
j
aa
ni
 

s
ag

ar
ej

o
 

w
no

r
i 

al
az

an
i 

S
ir

aq
i 

T
ia
ne
T
i 

1-5       12 4   

6-10 4    3  12 36   

11-15 36   6 7  19 17  7 

16-20 36 3 6 35 7  15 13 10 10 

21-25 18 10 10 25 7  4 22 10 21 

26-30 7 3 6 14 14  23 4 7 28 

31-35  10 6 14 28 7 15  17 7 

36-40  14  6 14 10  4 39 14 

41-45  23 16  14 7   7 3 

46-50  14 6  3 7   10 3 

51-55  10 16  3 10    7 

56-60  10 6   16     

61-70   16   16     

71-80   6   10     

81-90   6   17     

 

nislebis saSualo xangrzlivoba saaTebSi mocemulia cxril 4-Si. 

rogor cxril 4-dan Cans, Tveebis mixedviT nislenis saSualo xangrZlivobis 

absoluturi maqsimumi aRiniSneba TelavSi-ianvarSi (74,5 sT), lagodexSi-dekemberSi  (49,0 

sT), sagarejoSi-ianvarSi (84,5sT), wnorSi-dekemberSi (50,2 sT), siRnaRSi-martSi (121,0 sT), 

SiraqSi-dekemberSi (55,4 sT). nislenis saSualo xangrZlivobis absoluturi minimums yvela 

sadgurze adgili aqvs zafxulis TveebSi: TianeTSi is Seadgens 1,7 sT (VIII), TelavSi 1,1 sT  

(VII), lagodexSi 0,4 sT (VIII), sagarejoSi 1,2 sT (VII), wnorSi 0,1 sT (VII), siRnaRSi 10,8 sT 

(IV), SraqSi 0,2 sT (VI ,VIII). yvela sadgurisagan gansxvavebiT, am maCveneblis absolutur 

minimums siRnaRSi adgili aqvs aprilSi. weliwadSi nislebis saSualo xangrZlivobiT 

pirvel adgilzea siRnaRi (79,1sT), meoreze-sagarejo (486,8sT), mesameze-Telavi (238,8sT). am 

maCveneblis absoluturi minimumi aRniSnulia wnorSi (103,7sT). nislebis ganmeoradoba 

dReSi, maqsimaluria weliwadis civ (X-III) periodSi (meryeobs 5,4-10,4%-is farglebSi) da 

minimaluria Tvil (IV -XI) periodSi (meryeobs 1,7-5,8%-is farglebSi). 

cxril 5-Si mocemulia nislebis xangrZlivoba dReRamis sxvadasxva saaTebSi.rogorc 

cxril 5-dan Cans, nislebis xangrZlivoba yvela sadgurze weliwadSi maqsimaluria 

eqvsidan Tormet saaTamde. TelavSi igi Seadgens-79,4 saaTs, sagarejoSi-160,9 saaTs, SiraqSi 

ki 69,3 saaTs. meore adgilzea nislebis xangrzlivoba Ramis saaTebSi (24-6 sT): TelavSi igi 

Seadgens-70,8 sT, sagarejoSi-28,9 sT, SiraqSi-63,7 saaTs.nislebis xangrZlivobis minimumi 

weliwadSi aRiniSneba TelavSi da sagarejoSi 18-24 saaTis intervalSi (Sesabamisad 16 da 

94,4 sT), SiraqSi ki 12-18 saaTis intervalSi (16,3 sT). nislebis xangrZlivoba maqsimaluria 

weliwadis civ (X-III)  periodSi da minimaluria-Tbil (IV-IX) periodSi. aRsaniSnavia, 

romnislebis xangrZlivoba weliwadis civ periodSi (dakvirvebis drois 
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oTxiveintervalisaTvis) mis xangrZlivobasTan SedarebiT weliwadis Tbil periodSi 

saSualod metia TelavSi 11,7-jer, sagarejoSi7,8-jer, SiraqSi 30,2-jer. 

 

cxrili 4. nislebis saSualo xangrzlivoba (sT). [2]. 

Tve 
nislis 

ganmeoradoba 
dReSi 

I II
 

II
I 

IV
 

V
 

V
I 

V
II
 

V
II
I 

IX
 

X
 

X
I 

X
II
 

X
-I

II
 

IV
-I
X
 

w
el

i
 

X
-I

II
 

IV
-I
X
 

w
el

i
 

TianeTi 
20.8 15.8 17.2 5.6 6.6 1.5 2.5 1.7 3.7  10.5 22.5 21.4 132.4 29.5 161.9 6.0 4.9 5.8 

Telavi 
56.7 35.9 31.9 13.0 4.5 1.2 1.1 1.6 1.8  13.2 24.2 50.7 212.6 26.2 232.8 6.4 2.9 5.7 

lagodexi 
34.2 13.0 8.9 3.4 1.5 1.3 0.6 0.4 2.2  2.6 11.2 49.0 118.9 9.4 128.3 6.3 3.1 5.8 

sagarejo 
84.5 64.2 76.1 41.1 9.0 4.7 1.2 2.8 16.4  42.2 69.4 75.2 411.6 75.2 486.8 8.6 5.8 8.0 

wnori 
28.4 9.1 5.0 1.3 0.4 0.8 0.1 0.4 0.4  1.7 5.9 50.2 100.3 3.4 103.7 5.6 1.7 5.2 

siRnaRi 
110.6 97.0 121.0 10.9 41.9 27.3 18.4 19.7 50.6 84.2 108.1 104.4 625.3 168.8 794.1 10.4 4.8 8.4 

Siraqi 
52.9 26.7 15.2 6.3 0.8 0.2 0.3 0.2 0.9 10.3 73.8 55.4 174.3 8.7 183.0 5.4 2.2 5.1 

 

cxrili 5. nislebis xangrZlivoba dReRamis sxvadasxva saaTebSi. (sT) 
saaTebi Tve 

X-III 
IV-

IX 
weli 

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

Telavi 
18-24 12,5 7,5 4,5 0,6 0,4 0,08  0,3 1,0 4,0 3,4 11,7 43,6 2,4 16,0 

24-6 15,3 10,0 12,7 4,9 1,8 0,2 0,02 0,6 1,2 5,6 7,7 10,6 61,8 8,9 70,8 

6-12 18,1 13,3 12,1 6,2 2,0 0,8 0,2 0,6 1,8 0,7 10,0 13,2 67,1 12,3 79,4 

12-18 10,8 5,4 2,6 1,3 0,3 0,07 0,9 0,06 0,8 2,9 3,1 12,5 40,0 2,5 42,5 
sagarejo 

18-24 22,8 12,2 12,9 3,3 1,0 0,7   1,5 8,1 14,6 17,3 87,0 6,5 94,4 

24-6 18,6 16,7 23,6 7,2 1,8 0,6 0,01 0,3 4,3 11,8 20,1 23,3 114,1 14,8 128,9 

6-12 20,3 23,8 24,4 23,4 4,1 1,8 1,2 0,9 5,8 14,2 22,3 18,8 123,7 37,2 160,9 

12-18 22,8 11,5 15,2 6,6 2,1 1,6 0,01 1,6 4,8 8,1 12,5 15,8 85,9 16,7 102,6 
Siraqi 

18-24 11,1 3,7 1,5 0,3 0,1  0,09  0,1 0,8 2,6 13,3 33,0 0,6 33,6 

24-6 16,9 8,3 5,5 3,5 0,2 0,06 0,06 0,02 0,4 4,3 5,1 19,4 59,5 4,2 63,7 

6-12 19,0 12,0 7,3 2,4 0,3 0,04 0,1 0,07 0,4 5,0 5,5 17,2 66,0 3,3 69,3 

12-18 5,9 2,7 0,9 0,1 0,2 0,05 0,09 0,1  0,2 0,6 5,5 15,8 0,5 16,3 
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1. saqarTvelos samecniero gamoyenebiTi klimaturi cnobari. naw.1. calkeuli klimaturi 

maxasiaTeblebi. Tbilisi. 2004w. 

2. Справочник по климату СССР выпуск 14. ОблочностьиатмосферныеявленияГидрометеоиздат, Л. 1970г. 
 



 meteorologia,  klimatologia 

2015 

hmi - t.121 
 METEOROLOGY,  CLIMATOLOGY  IHM - v.121 

 МЕТЕОРОЛОГИЯ,  КЛИМАТОЛОГИЯ  ИГМ - т.121 

 =================================================================================== 
 

58 
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Savi zRvis hidrologiuri reJimis Tanamedrove dinamika 

(baTumis sanapiros magaliTze) 

x. WiWileiSvili 1 , s.xorava 1, e.elizbaraSvili 2 
1- baTumis SoTa rusTavelis saxelobis saxelmwifo universiteti 

2- sაqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
 

globaluri daTbobis fonze klimatis cvlilebis Sedegebi yvelaze metad Seexo 
okeaneebis da zRvebis doneebis ryevadobas da talRur reJims, romelic 
mniSvnelovan gavlenas axdens sanapiro zonaSi mimdinare rTul morfodinamikur 
procesebze da aqtiur warecxvebSi gamoixateba.  

zRvebisa da okeaneebis sanapiroebs, romelTac mniSvnelovani adgili ukaviaT 
wylisa da xmeleTis sakontaqto zonaSi, anTropogenuli datvirTviT gamoirCevian da 
msoflio okeanis  sanapiro zonis 72% (kriogenuli napirebis garda) aTvisebulia 
adamianis mier. zRvis sanapiro zonis mdgradoba pirdapir kavSirSia evstetikur, 
epirogenetul da talRur procesebTan. Tanamedrove periodSi msoflio okeanis 
napirebis warecxvis arealebis da intensivobis zrda uSualod zemoT aRniSnul 
faqtorebiTaa ganpirobebuli[3-5].  

globaluri daTbobis fonze arqtikulma da antarqtiulma yinulis 
safarmamasiurad daiwyo dnoba, ris xarjzec msoflio okeanis done sakmaod didi 
tempiT matulobs. aRniSnulidan gamomdinare Cveni kvlevis mTavari mizania, Tu 
ramdenad aisaxa msoflio okeanis donis ryevadoba Savi zRvis hidrologiur reJimze, 
romelic efuZneba garemos erovnuli saagentos “Savi zRvis hidrometeorologiuri 

observatoriis” zRvis hidrologiur reJimze dakvirvebis masalebs, rogoricaa: 
doneebis ryevadoba daStormuli intensivobis aqtiuroba.    

reJimuli kvlevis 50 wlianiMstatistikuri monacemebis damuSavebam, grafikulma 
gamosaxvam da analizma  saintereso suraTi mogvca, rogorc doneebis ryevadobis 
Sesaxeb,  aseve Stormuli moqmedebis raodenobrivi maCveneblis Sesaxeb. 

baTumis portis akvatoriaSi ganTavsebuli sazRvao hidrilogiuri sadguris 1963 
– 2014 wlebis zRvis donis ryevadobaze yoveldRiuri, reJimuli dakvirvebis 
masalebis damuSavebam da analizma gviCvenes, rom donis ryevadobis mravalwliuri 
reJimi darRveulia da gvaqvs saintereso cvlilebebi.  warmodgenili grafikuli 
gamosaxulebidan (nax. 1.) kargad Cans, rom aWaris zRvis sanapiroze bolo 20 wlis 
ganmavlobaSi zRvis donem sagrZnoblad moimata da saSualo niSnulma 20 sm-s 
gadaaWarba. donis ryevadobis eqstremalurma (maqsimaluri, minimaluri) maCveneblebma 
Tanabrad moimata da SeinarCuna 50 sm-iani wliuri amplituda. Savi zRvis donis saS. 
niSnuli baltiis zRvis donesTan SedarebiT Seadgenda 470 sm-s, dRes 490 sm-s 
farglebSia. Tanabrad aiwia rogorc maqsimalurma (490 sm-dan 510 sm-mde),  aseve 
minimalurma (440 sm-dan 460 sm-mde) niSnulebmac. donis ryevadobis grafikuli 
gamosaxulebidan kargad Cans, rom maqsimaluri niSnuli (500 sm-iani piki)Awlebis 
ganmavlobaSi fragmentulad SeimCneoda (1964 w noemberi, 1970 w ivnis-ivlisi da 1971 w 
agvisto), xolo 1986 - 1989 wlebSi da 2005 wlidan dRemde yovelwliuri xasiaTi 
miiRo.  

Seicvala zRvis donis ryevadobis wliuri msvlelobis reJimic: 1989 wlamde 
donis ryevadobis wliuri msvlelobisas SeimCneoda Semodgoma - zamTris minimumi da 
gazafxuli – zafxulis maqsimumi, 2004 – 2006 wlebSi ki _ dairRva wliuri 
msvlelobis mravalwliuri forma da xasiaTdeboda Tanabari reJimiT, 2006 – 2013 
wlebSi gamoikveTa mkveTrad gansxvavebuli forma donis ryevadobisa, romelic 
xasiaTdeba zamTar - gazafxulis maqsimumiT da zafxul - Semodgomis minimumiT, 
xolo 2014 wlis wliuri msvlelobisas 500 sm-iani pikuri maCvenebeli kvlav 
daubrunda adrindel saSualo mravalwliri reJimis maCvenebels (470 sm) da Tanabari 
msvlelobiT gamixateba (nax. 1.). 
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           nax. 1. Savi zRvis donis ryevadobis wliuri reJimi 
 

zogierTi mkvlevarebis azriT gasuli saukunis ganmavlobaSi msoflio okeanis 
donem saSualod 20 sm_iT moimata, romlis saSualo siCqare 2 mm Seadgens 
weliwadSi, xolo Cvenis dakvirvebiT Savi zRvisas, romelic baTumis Savi zRvis 
hidrologiuri centris reJimuli dakvirvebis masalebis monacemebzea damyarebuli, 
Seadgina saSualod 3 mm weliwadSi.  

bolo wlebSi globalurma klimaturma procesebma Secvala, rogorc ciklonebis 
moqmedebis reJimi, aseve masze damokidebuli Stormuli zemoqmedebac[1,2], e.i.  
transformacia ganicada Relvis reJimmac, romelic maT sixSireSi, talRis 
mimarTulebis da parametrebis gardaqmnaSi gamoixata. aWaris zRvis sanapiroze 
talRuri reJimis dinamika kargad Cans Relvis statistikuri naqvTis grafikul 
gamosaxulebaSi (nax. 2.), romelic gviCvenebs regionis 30 wliani talRuri 
zemoqmedebis reJims (samwuxarod bolo oci wlis ganmavlobaSi, hidrologiuri 
sadguris  demontaJis gamo, zusti monacemebi talRis parametrebze ar xdeba da 
miRebuli informacia talRis balianobaze da mimarTulebaze, vizualuri 
dakvirvebis Sedegia. Sesabamisad  SegviZlia vimsjeloT mxolod Relvis 
raodenobriv maCvenebelze). 

 

 
    nax. 2. Relvis statistikuri  naqvTis  grafiki. baTumi (1961-1989) 
baTumis zRvis sanapiro zonaSi Relvis 4 baliani da metis dinamika wlebis 

mixedviT naCvenebia pirvel cxrilSi (cxr. 1.), sadac 10 wliani pauzebis mixedviT Tu 
vimsjelebT (1989 – 2002 wlebis dakvirvebebis monacemebi dakargulia), aSkarad Cans 
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Stormebis raodenobrivi maxasiaTeblebis mkveTri zrda: 70-ani wlebidan dRemde 5 
baliani Stormiani dReebis raodenoba TiTqmis orjer gaizarda, 6 balianis  – 3-jer, 
7 baliani dafiqsirda 3-jer da 4 balianis raodenoba odnav Semcirda. 

1962 - 1988 wlebis (25 wlian periodis) Stormuli dReebis raodenobrivi 
maCveneblebi TiTqmis Tanabaria, xolo 2003 - 2014 ww. Stormuli modenebis 
raodenobrivi maxasiaTeblebi sakmaod gansxvavebulia. Semcirda mxolod Stormebis 
ganmeoradobis saerTo raodenobis maCvenebeli 4 balian intervalSi, 
 
cxrili 1.Savi zRvis Stormuli intensivobis maxasiaTeblebi ( 5 bali da meti). 

wlebi 
Stormebis simZlavre da raodenoba 

4 bali 5 bali 6 bali 7 bali 
1962-1971 326 76 6 _ 
1978-1988 643 95 2 _ 

2003-2014 272 128 16 3 
 

mis zeviT energetikuli da raodenobrivi foni  mkveTrad gaizarda: moimata 5 da 
6 balianma Relvebma, 7 baliani Stormi saerTod ar iyo dafiqsirebuli da isic 
gamoCnda. Seicvala mimarTulebebi da sezonuri msvlelobis reJimi. 2000 wlamde 
regionSi gabatonebuli iyo dasavleTi rumbebis Stormebi. maT Soris dasavleTis 
mimarTulebis Zlieri Relvebis ganmeorebadoba Seadgenda daaxlovebiT 91,6 %, 
samxreT-dasavleTis - 1,2 %, xolo -  Crdilo-dasavleTis 7,2 %. CrdiloeTis rumbebis 
Zlieri Relvebi TiTqmis ar aRiniSneba. bolo 20 weliwadSi Stormebis raodenobrivi 
maxasiaTeblis matebis miuxedavad, Semcirda Crdilo-dasavleTis mimarTulebis 
Relvebi da mTlianad gadanawilda dasavleTze. adre Zlieri Relvebi ZiriTadad Tu 
modioda zamTris (noemberi-marti) sezonSi, dRes SesaZlebelia gamovlindes Sua 
zafxulSic. 

Sedegad xarisxobrivad meti raodenobis Stormul zemoqmedebas, abraziul 
procesebis gaaqtiureba moyva, ramac gamoiwvia sanapiro zolis warecxvis tempis 
mateba, mag: 2005 w erTma 6 balianma Relvam, romlis xangZlivoba iyo 25 sT, sofel 
adliaSi aeroportis mimdebare teritoriaze warecxa 18 m napiri. 
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3. a.kiknaZe, g.ruso, s.xorava. zRvis napirdacvis problemebis gadaWra aWaraSi.   saq.   
sainJinro academia. Tbilisi, 1998, gv.23-30. 

4. m. SvangiraZe, g. metreveli. saqarTvelos sanapiro zolis mowyvladobis   Sefaseba. 
Ggaeros klimatis cvlilebis CarCo-konveqcia  (saqarTvelos meore erovnuli 
Setyobinema).   Tbilisi, 2008, 23 gv. 

5. s. xorava q. baTumis zRvis sanapiro zonis ganviTarebis perspeqtivebi da  problemebi.  
baTumi, 2011, 120gv. 

 
Savi zRvis hidrologiuri reJimis Tanamedrove diamika (baTumis sanapiros 

magaliTze)/x. WiWileiSvili, s.xorava, e.elizbaraSvili/saqarTvelos teqnikuri 
universitetis hidrometeorologiis institutis SromaTa krabuli, 2015,t.121,gv59-
62.qarT. rez: qarT., ingl., rus.  

dedamiwis an misi calkeuli regionebis havis cvlilebis Seswavla 

Tanamedroveobis erT–erTi mniSvnelovani problemaa.  Globaluri daTbobis procesi 

romelic amJamad mimdinareobs, mze–atmosfero–dedamiwis energetikuli donis 
wonasworobis rRvevam gamoiwvia. Globaluri procesebi geografiuli garsis yvela 
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komponents Seexo, kerZod, masiurad daiwyo maRali ganedebis yinulovani safaris 

dnoba, Sedegad daiwyo msoflio okeanis donis mateba,  romelmac gavlena moaxdina 

misi nawilebis hidrologiur reJimze. zemoT aRniSnulidan gamomdinare sainteresoa  
ramdenad Seicvala Savi zRvis hidrologiuri reJimi, kerZod:  zRvis donis 

ryevadoba da Stormuli moqmedebis intensivoba. 
 
The Dynamics of the Black Sea Hydrological Mode(On the Example of the Batumi Seashore)/Kh.Chic-

hileishvili, S.Xorava, E.Elizbarashvili/Tansactions of the Institute of Hydrometeorology et the Georgian 

Technical University. 2015, vol.121, pp.59-62. Georg., Summ: Georg., Eng., Rus. 

One of the most important issues of modernity is the study of the climate changes of the whole Earth or its 

separate regions. The current process of global warming has been caused by the imbalance of the sun-

atmosphere-earth energy level; the global processes have affected all the components of the geographical 

environment,in particular, a high-latitude ice cover has begun to melt massively, resulting in the world ocean 

level increasing, what, in its turn, has also influenced the hydrological mode of its components. From the above 

mentioned the most interesting problem is the hydrological mode change of the Black Sea represented by the 

level fluctuation and the storm impact intensity.  

 

Современная  динамика гидрологического режима Черного морею(на примере Батумского  

побережья)/ Х.Чичилеишвили, С.Хорава, Э.Элизбарашвили/Сб. Трудов Института Гидрометеорологии 

ГрузинскогоТехнического университета. 2015. вып.121, c.59-62.  Груз. Рез: Груз.,Англ., Рус. 

      Исследование изменения климата Земли или отдельных её регионов, является одной из важнейших 

проблем современности. Глобальное потепление которое происходит  в настоящее время, вызвано 

энергетическими изменениями равновесия системы Солнце – атмосфера - Земля. Глобальные процессы 

коснутся всей  географической оболочки Земли. В частности, начнётся массовое таяние ледников, как в 

высокогорных районах,  также Арктических и Антарктических регионах, что вызовет повышение 

уровня океана и соответственно  изменение гидрологического режима. Из вышесказанного интересно: 

насколько процессы гидрологического режима коснулись изменения уровня Чёрного моря и его 

штормовых процессов, что и рассматривается в статье. 
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havis cvlileba aWaris teritoriaze da misi gavlena  naleqianobis reJimze 

e.elizbaraSvili 1 , n.faRava 2, c.qamadaZe 2 
1- sაqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

2- baTumis SoTa rusTavelis saxelobis saxelmwifo universiteti 

 
globaluri havis Tanamedrove daTbobis fonze, regionaluri havis cvlilebis procesi 

srulad gansxvavebulad SeiZleba mimdinareobdes. amis klasikur magaliTs saqarTvelos 
teritoria iZleva, sadac ZiriTadad daTbobis procesi mimdinareobs,  magram aWaraSi 

acivebas aqvs adgili[1,2]. temperaturuli velis cvlilebis procesi aWaraSi  Seswavlilia. 
miuxedavad imisa, rom naleqianobis reJimi mosalodneli cvlilebisa da masTan adaptaciis 

optimalur RonisZiebaTa SemuSavebas gadamwyveti mniSvneloba aqvs, aWaris teritoriisTvis 

igi Seuswavlelia. naSromis mizani am xarvezis mokrZalebuli wvlilis Setana Seadgens. 

kerZod, Seswavla imisa, rom gasuli saukunis ganmavlobaSi aWaraSi temperaturuli reJimis 
cvlilebis Sedegebma ra gavlena moaxdina naleqianobis reJimze da uaxloes wlebSi 

naleqianobis cvlilebis rogori tendenciebia mosalodneli. 
am amocanis gadasaWrelad gamoviyeneneT  aWaris teritoriaze ganlagebuli 

dakvirvebis xuTi punqtis manacemebi (1936 – 2000 ww). gansazRvrul iqna aWaris 
teritoriaze naleqianobis albaTobis simkvrive, naleqebis cvlilebis mimarTuleba da 
intensiurobis albaToba.  

havis cvlilebis gansazRvreli ZiriTadi parametri miwispira tempereturuli velia. 
me-20-e saukunis ganmavlobaSi temperaturuli velis cvlileba saqarTvelos 
teritoriaze da ra Tqna unda aWaraSic kargadaa Seswavlili[1, 2, 3 da sxv] . cnobilia, 
rom ise rogorc Savi zRvis mTel akvatoriaSi, aseve aWaraSic acivebis process hqonda 
adgili gasuli saukunis ganmavlobaSi. gamonaklis Seadgenda mwvane koncxis mcire 
teritoria, sadac temperaturuli veli an cvlilebas ar ganicdida an mcire 
intensiurobiT temperatiris zrdas hqonda adgili. 

eWvsgareSea, rom temperaturuli velis Semcirebis process garkveuli daRi unda 
daemCnia naleqianobis reJimis formirebaze. winamdebare naSromis ZiriTadi mizani, 
rogorc aRniSnuli iyo dasawyisSi, swored es iyo – globaluri da regionaluri 
temperaturuli velis cvlilebis fonze Segveswavla aWaraSi temperaturuli velis 
cvlilebis gavlena naleqianobis reJimze. dasmuli amocanis mniSvneloba ar 
SemoisazRvreba aWaris teritoriaze naleqianobis reJimis cvlilebis gansazRvriT, 
miuxedavad misi didi praqtikuli mniSvnelobisa. saqme imaSia, rom globaluri 
daTbobis fonze Zalze mcirea regionebi, sadac aciveba mimdinareobs. amitom, 
literaturul wyaroebSi ZiriTadad ganxilulia naleqianobis cvlileba regionaluri 
havis daTbobis pirobebSi. rac Seexeba aWaris teritorias, sadac ZiriTadad aciveba 
mimdinareobs, naleqianobis reJimis Seswavlas regionaluri havis acivebis pirobebSi, 
saqmaod didi Teoriuli mniSvnelobac eniWeba. 

ganxiluli dakvirvebis rva punqtisTvis naleqebis reJimis cvlilebis Sesaswavlad 
gamoviyeneT maTematikuri statistikis Tanamedrove umcires kvadratTa meTodi, 
romelic saSualebas iZleva droSi cvalebadi damoukidebel TanmimdevrobaTaA 
aproqsimacia SevasruleT wrfivi miaxloebiT. wrfis ganmsazRvreli ori empiriuli 
parametris mniSvneloba  ganisazRvreba ise, rom mimdevrobis mniSvnelobaTa da wrfes 
Soris saSualo kvadratuli gadaxra minimaluri iyos. e. i agebuli wrfe erTaderTia, 
romelic yvelaze ukeT asaxavs mimdevrobaTa cvlilebis tendencias. 

nax. 1-ze mocemulia mosuli wliuri naleqebis jamis cvlileba 1936-2000 wlebSi. 
Nnax-dan Cans, rom qobuleTSi adgili hqonda mosuli wliuri naleqebis jamis 
TandaTan Semcirebas intensiurobiT 4.69 mm saSualod yovel wliurad. 
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nax. 1. naleqebis wliuri jamebis cvlileba (1-baTumi, 2-qobuleTi, 3-Caqvi, 4-

qeda, 5-xulo, 6-foTi, 7-anaseuli, 8-baxmaro). 
 

havis ganmsazRvreli parametrebis cvlilebas, rogorc wesi, 100 wlis periodiT 
gansazRvraven. e. i gasuli saukunis ganmavlobaSi qobuleTSi atmosferuli naleqebis 
wliuri jami 469 mm-iT Semcirda. 

igive gziT gasazRvruli atmosferuli naleqebis wliuri jamebis cvlileba 
CaqvisTvis mocemulia naxazze da garkveviT Cans, rom gasuli saukunis ganmavlobaSi, 
wliuri naleqebis jami aqac SemcirebiT xasiaTdeba magram, Semcirebis intensiuroba 
gacilebiT naklebia vidre qobuleTSi da Seadgens 117 mm-s 100 wlis manZilze.  

baTumSic atmosferuli naleqebis wliuri jamebis variaciebSi Semcirebis 
tendenciaa gamoxatuli . aq Semcirebis sidide 243 mm-s Seadgens 100 wlis manZilze. 
aRsaniSnavia, rom aWaris zRvis sanapiro zonaSi, naleqebis mxolod Semcirebis 

tendencias aqvs adgili.  
aRsaniSnavia, rom aWaris zRvis sanapiro zonaSi, naleqebis mxolod Semcirebis 

tendencias aqvs adgili. sxva suraTi gvaqvs aWaris samxreT-aRmosavleT nawilSi. qedaSi 
adgili aqvs naleqebis Wliuri jamebis zrdas intensiurebiT 320 mm/100 weli. igive 
procesi xuloSi orjer meti intensiurobiT xdeba. 100 wlis manZilze aq naleqebis 
wliuri jami gaizarda 639 mm-iT . 

amrigad, aWaris mcire teritoriaze, sadac havis mravalsaxeobaa gabatonebuli, xolo 
miwispiruli temperaturuli veli acivebas ganicdis, zRvis sapiro zonaSi naleqebis 
klebas, xolo mTa-gorian sistemaSi zrdas aqvs adgili. aRsaniSnavia, rom aq raime 
kanonzomierebaze msjeloba naklebad saimedoa, radgan naleqebis variaciebSi TiTqnis 
arsad ar aris gamokveTili raime kanonzomiereba da jerjerobiT miRebulia, rom 
regionaluri temperaturuli velis cvlilebis fonze, naleqianobis variaciebi 
stoqastikur xasiaTs atarebes. aseT daskvnas aZlierebs naleqianobis cvlilebis 
mimdinareoba aWaris mezobel teritoriebzec. 

aRsaniSnavia, rom naleqianobis cvlilebis sezonuri xasiaTi srulad gansxvavebul 
saxes Rebulobs vidre wliuri jamebi da rac mTavaria aq garkveuli kanonzomiereba 
SeimCneva vidre wliuri jamebis SemTxvevaSi. cxrilSi 1, ganxiluli yvela dakvirvebis 
punqtisTvis gamoTvlilia naleqianobis cvlileba 12-ve Tvis mixedviT.  

rogorc cxrilida Cans Semcirebas ZiriTadad adgili aqvs ianvridan aprilamde. 
aprilis TveSi (aseve noemberSi) uklebliv dakvirvebis yvela punqtisTvis adgili aqvs 
naleqianobis zrdas (aseTive faqti aRiniSneba miwispiruli temperaturebis 
variaciebSic). klebaa ZiraTadad agreTve seqtembersa da oqtomberSi. danarCen TveebSi 
gamokveTili tendencia naklebad SeiniSneba. yovelive es erTxel kidev xazs usvams 
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naleqianobis cvlilebis procesSi raime kanonzomieri cvalebadobis ararsebobas 
globaruli Tu regionaluri havis cvlilebis fonze 

 
cxrili  1  naleqebis Tviuri jamebis cvlileba aWaris teritoriaze (mm/100 weli). 

punqti  
Tve 

1 2 3 4 5 6 7 8 9 10 11 12 

qobuleTi -99 -48 -66 52 9 103 -47 49 -260 -189 75 -80 

Caqvi -60 -31 -61 57 -29 88 -68 24 -135 -101 108 101 

baTumi -51 -13 -78 8 -50 46 13 -82 -146 -128 131 60 

qeda 37 -15 1 51 14 60 -51 -8 -82 -88 94 207 

xulo 179 135 21 73 26 17 -14 -9 -30 -72 94 218 

 

daskvnebi: 1. saqarTvelos hidrometeorologiuri fondidan aRebuli dakvirvebis 
faqtiuri monacemebis gamoyenebiT Seqmnilia naleqianobis monacemTa baza aWaris 
teritoriisaTvis 1936-2000 wlebis mixedviT. detaluradaa ganxiluli naleqianobis 
eqstremaluri variaciebi mocemul periodSi aWaris teritoriaze. pirveladaa agebuli 
aWaris da mis mosazRvre teritoriebze ganlagebuli dakvirvebis punqtebisaTvis 
(qobuleTi, Caqvi, baTumi, qeda, xulo, foTi, anaseuli, baxmaro) naleqebis Tviuri 
jamebis SemTxvevaTa ricxvis ganawilebis histogramebi. 

2. Seswavlilia naleqebis ganawilebis albaTobaTa simkvriveebi aWaris 
teritoriaze. aRniSnul ganawilebaTa Taviseburebebis mixedviT dadgenilia ori 
gansxvavebuli struqtura. pirveli struqtura, romlis teritoriuli gavrcelebis 
areali aWaris samxreT-dasavleTidan iwyeba da centraluri nawilis gavliT Crdilo-
aRmosavleTis mimarTulebiT vrceldeba, ZiriTadad naleqianobis SemcirebiT 
xasiaTdeba. Semcirebis saSualo intensiuroba 200-300 mm-s Seadgens 100 wlis manZilze. 
meore struqtura, romelic aseve 200-300 mm-is intensiurobiT, mxolod ara klebiT 
aramed zrdiT xasiaTdeba, moicavs aWaris samxreT-aRmosavleT nawils da mcire 
teritorias ukidures samxreT-dasavleTiT. 

3. agebulia naleqebis wliuri jamebis mniSvnelobebi 1936-2000 wlebSi da misi 
wrfivi aproqsimacia. 

4. regionaluri havis cvlilebis fonze pirveladaa gansazRvruli rogorc mosuli 
naleqebis cvlilebis mimarTulebebi da intensiurobebi wlebis mixedviT, aseve 
yovelTviuri cvlilebebis mimarTulebebi da intensiurobebi dakvirvebis ganxiluli 
rva punqtisaTvis.  
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havis cvlileba aWaris teritoriaze da misi gavlena naleqianobis reJimze/ 
e.elizbaraSvili, n.faRava, c.qamadaZe /saqarTvelos teqnikuri universitetis hidrome-
teorologiis institutis SromaTa krebuli, 2015,t.121,gv.63-66.qarT. rez: qarT., ingl., 
rus. 
globaluri havis Tanamedrove daTbobis fonze, regionaluri havis cvlilebis procesi 
srulad gansxvavebulad SeiZleba mimdinareobdes. amis klasikur magaliTs 
saqarTvelos teritoria iZleva, sadac ZiriTadad daTbobis procesi mimdinareobs,  
magram aWaraSi acivebas aqvs adgili. temperaturuli velis cvlilebis procesi 
aWaraSi  Seswavlilia. miuxedavad imisa, rom naleqianobis reJimi mosalodneli 
cvlilebisa da masTan adaptaciis optimalur RonisZiebaTa SemuSavebas gadamwyveti 
mniSvneloba aqvs, aWaris teritoriisTvis igi Seuswavlelia. 
am amocanis gadasaWrelad gamoviyeneneT  aWaris teritoriaze ganlagebuli dakvirvebis 
rva punqtis (1936 – 2000 ww). aWaris mcire teritoriaze, sadac havis mravalsaxeobaa 
gabatonebuli, xolo miwispiruli temperaturuli veli acivebas ganicdis, zRvis 
sapiro zonaSi naleqebis klebas, xolo mTa-gorian sistemaSi zrdas aqvs adgili. 

 
Influence on the rejime of sediment and climate change due to the global warning in the territory of Adjara/ 

E.Elizbarashvili, N.Pagava, C.Kamadadze / Tansactions of the Institute of Hydrometeorology et the Georgian 

Technical University. 2015,vol.121, pp.63-66. Georg., Summ: Georg., Eng., Rus. 

Global warming of the climate, the changes can be conducted in a completely different process. The classic 

example of an area, often under the warming process is underway, but it has a place in freezing. Temperature field 

in the change process in   Adjara  has been studied . Although Sediment mode of change and adaptation to the 

optimal development activities is crucial, for it is the territory , but  have not been studied. In particular, the study 

of the temperature regime during the last century, the changes of regime and the impact of sediment changes in the 

coming years is expected tendency. 

For this we have used the information for the years (1936-2000) from eight meteorological stations. We tried to 

analyse this data, using modern scientific methodology. Some results have as a theoretically as practical 

significance, such as determining the probability density of the precipitation; determine the direction of change and 

intensive, that it is necessary for climate predicting. Detection of changes that characterise only this area. 
 

Изменение климата на территории Аджарии и его влияние режим  осадков /Э.Элизбарашвили, 

Н.Пагава, Ц.Камададзе/Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета. 

2015. вып.121, c. 63-66.  Груз. Рез: Груз.,Англ., Рус. 

Глобальное  потепления климата  по разному влияет на процессы регионального изменения климата.. 

Классическим примером  этого  является территория Грузии, где  в основном идет  процесс потепления, 

а в некоторых местах   процесс похолодания. Процесс изменения температурного поля в Аджарий 

изучен, хотя ожидаемое изменение режима  осадков подробно не изучено . Нами исследовано изменение 

сумм осадков в 8 пунктах Аджарии (1936 – 2000гг.). В прибережной  зоне Аджарии в условиях 

глобального потепления осадки уменьшаются, а в горах  количество осадков возрастает 
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klimatis Tanamedrove globaluri cvlilebis fonze niadagis nayofierebis 

Seswavla 

l.SavliaSvili, n.CitaSvili, n.yavalaSvili, l.yavalaSvili, T.grigolaSvili, S.mais-
uraZe 

1 saqarTvelos teqnikuri universitetis hidrometeorologiuri instituti 
2 gurjaanis municipalitetis sof. axaSnis sajaro skola 

 (statia Sesrulebulia SoTa rusTavelis erovnuli samecniero fondis saxelmwifo samecniero 

sagranto konkursis „kvlevebi moswavleTa monawileobiT“ #SC/3/9-240/14 proeqtis farglebSi) 
 

 niadagebi, rogorc bunebrivi resursebis nairsaxeoba ama Tu im qanis xangrZlivi bi-

ologiuri gardaqmnis produqtia. miwa bunebis fasdaudebeli naboZvari, xalxis 

ganusazRvreli simdidrea, is Seuqcevadi resursia. 

 racionaluri, gonivruli miwaTmoqmedebis pirobebSi niadagi ganicdis „gaku-

lturebas“ da Rebulobs imgvar Tvisebas, romelic ar aris damaxasiaTebeli bunebrivi 

niadagisaTvis, magram arcTu ise iSviaTad, niadagis gamoyenebaSi Tanamedrove 

mecnierebis miRwevebis ugulvelyofis dros, aseve bunebrivi da anTropogenuli 

zemoqmedebis Sedegad igi umowyalod ifiteba, ganicdis degradacias, iZens uaryofiT 

Tvisebebs, iSleba, irecxeba an sruliad qreba (erozia, damlaSeba, dawiduloba da sxva). 
garemos optimaluri mdgomareobis SenarCunebas saqarTvelosaTvis gadamwyveti 

mniSvneloba eniWeba. es ganpirobebulia mTeli rigi faqtorebiT, kerZod: qveynis rTuli 

reliefi, bunebrivi resursebis intensiuri aTviseba da rac Zalzed mniSvnelovania 

klimatis Tanamedrove cvlilebis negatiuri faqtori, kerZod, gaxSirebuli da 

gazrdili intensiuri stiqiuri movlenebi (wyaldidobebi, wyalmovardnebi, Zlieri 

qarebi, gaxSirebuli gvalvebi da a.S.), romlebic iwveven bunebrivi ekosistemebis 

degradirebas, niadagis erozias, teritoriebis gaudabnoebas. 

 dResdReobiT gaaqtiurebulia niadagis degradaciis procesi, romelic ramdenime 

aseuljer ufro swrafad xdeba, vidre misi warmoqmna. niadagis degradaciis qveS 
igulisxmeba misi nayofierebis gauaresebis procesi  adamianis intensiuri zemoqmedebis 

Sedegad. 

 qimiuri da mineralogiuri SedgenilobiT, agreTve masSi mimdinare procesebis 

mravalferovnebiT niadagi planetis urTulesi sistemaa. mWidro genetikuri kavSiris 

gamo niadagebisa da maTi warmonqmneli qanebis mineraluri Sedgeniloba msgavsia. 

niadagSi organuli nivTierebebis speqtri sakmaod rTulia. pirvelxarisxovani roli 

miekuTvneba humusovan nivTierebebs. humusi - polimeruli bunebis nivTierebaa, romelic 

warmoiqmneba mcenareuli da cxoveluri organuli narCenebis neli, nawilobrivi 
daSliT Jangbadis deficitis pirobebSi da mineralur nivTierebebTan maTi 

urTierTqmedebis Sedegad. radgan humusis Semcveloba gansazRvravs niadagis bunebas 

da nayofierebas, amitom mis Seswavlas gansakuTrebuli mniSvneloba eqceva. 

 mcenaris normaluri ganviTarebisaTvis aucilebeli elementebis - azotis, 

fosforisa da kaliumis naerTebis bunebrivi Semcveloba niadagSi, mcenarisaTvis 

misawvdomi formiT mcirea. amasTan, maTi Semcveloba niadagSi TandaTan mcirdeba 

biomasis (am SemTxvevaSi mosavlis) gatanisa da gamorecxvis gamo. niadagis nayofierebis 

aRsadgenad saWiro xdeba misi dasveneba an sasuqis Setana. mineraluri sasuqis 

gonivruli gamoyenebiT mosavlianobasTan erTad izrdeba produqciis xarisxic. 

 Cveni kvlevis mizani swored esaa: davadginoT skolis saswavlo nakveTis 
teritoriaze arsebuli niadagebis nayofierebis ganmsazRvreli komponentebis humusisa 

da sakvebi elementebis N,P,K-s SesaTvisebeli formebis raodenoba, ris safuZvelzec 

SemuSavdeba saWiro rekomendaciebi. 

martis TveSi moxda niadagis nimuSebis aReba skolis saswavlo nakveTze 0-20, 20-40 da 

40-60 sm siRrmeze. 
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aRebuli niadagis nimuSebi Camotanis iqna laboratoriaSi, sadac nimuSebi gaiSala 

gasaSrobad, Semdeg isini gaiwminda sxvadasxva CanarTebisagan (mcenareTa fesvebi, 

kenWebi), daifqva faifuris rodinSi da gaicra 1 mm diametris zomis sacerSi [1]. 

niadagis nimuSebSi ganisazRvra niadagis saerTo tenianoba woniTi meTodiT, humusi 

kolorimetruli meTodiT, sakvebi elementebis (N,P,K) SesaTvisebeli formebi: azoti - 

tiurin-kononovis meTodiT, fosfori da kaliumi - maCiginis meTodiT [1]. cxr.1-Si 

mocemulia niadagis agroqimiuri gamokvlevis Sedegebi. 

cxrili 1. sof. axaSenis sajaro skolis saswavlo nakveTis niadagis agroqimiuri 
maCveneblebi 

nimuSis 
aRebis 
adgili 

siRrme, 
sm 

nimuSis 
aRebis 
dro 

humusi, % 

SesaTvisebeli 

mg/100 g 
hidrolizuri 

azoti, mg/100 g 
pH 

P2O5 K2O 

skolis 
saswavlo 
nakveTi 

0-20 

03.2015 

2.5 2.5 45.0 4.2 7.5 

20-40 2.0 1.2 40.0 3.5 7.4 

40-60 1.28 0.8 34.0 2.4 7.4 

 

rogorc analizis Sedegebi gviCvenebs humusis Semcveloba mcirea, zeda fenebSi 

meryeobs 2.0-2.5-is farglebSi, xolo 40-60 sm siRrmeze misi Semcveloba klebulobs - 

1.28%-mde. nax.1-ze mocemulia humusis mniSvneloba, sadac naTlad Cans misi klebis 

tendencia siRrmis mixedviT. e.i. es niadagebi humusiT naklebad uzrunvelyofili 

niadagebia. 

 
 

naxazi 1. humusis mniSvneloba 0-60 sm siRrmeze 

 

niadagi mdidaria SesaTvisebeli kaliumiT, gansakuTrebiT zeda horizontebSi 40.0-

45.0 mg/100 g niadagSi. siRrmeSi misis raodenoba klebulobs 34.0 mg/100g-mde. samagierod 

mcirea SesaTvisebeli fosforis raodenoba (2.5 mg/100 g niadagSi) kaliumTan SedarebiT, 

siRrmeSi kidev ufro ikliebs misi raodenoba (0.8 mg/100 g niadagSi). zeda fenebSi es 
niadagebi SesaTvisebeli fosforis mixedviT miekuTvnebian fosforiT saSualod 

uzrunvelyofil niadagebs, qveda fenebSi ki - fosforiT naklebad uzrunvelyofil 

niadagebs. 

hidrolizuri azotis raodenoba icvleba humusis Semcvelobis mixedviT, 

maqsimaluria zeda humusian fenaSi da Seadgens 4.2 mg/100 g niadagSi. siRrmeSi 

klebulobs misi raodenoba - 2.4 mg/100 g niadagSi. es miuTiTebs imaze, rom sakvlev 

nimuSebSi dabalia hidrolizuri anu SesaTvisebeli azotis Semcveloba, e.i. niadagebi 

iTvlebian naklebad uzrunvelyofil niadagebad hidrolizuri azotis mixedviT. 

ares reaqcia neitraluria, odnav izredba tute mimarTulebiT. 

yavisferi niadagebi, aRmosavleTis niadagebs Soris, erT-erTi yvelaze maRali 

bunebrivi nayofierebis Tvisebebis mqone niadagebia [2,3,4]. 
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miuxedavad amisa, mcenarisaTvis misawvdom sakveb nivTierebebs es niadagebi didi 

raodenobiT ar Seicaven, ris gamoc maTze rogorc mravalwliani, ise mindvris 

kulturebis qveS mineraluri da organuli sasuqebi efeqturi arian. 
miRebuli Sedegebis mixedviT SemuSavebulia rekomendaciebi niadagis nayofierebis 

aRsadgenad: 

 sasurvelia organuli sasuqebis Setana, vinaidan humusis Semcvelobis mixedviT 

es niadagebi ekuTvnis naklebad uzrunvelyofil niadagebs; 

 sasurvel Sedegs moitans mineraluri sasuqebis Setana, kerZod azotiani da 

fosforiani sasuqebis; 

 kaliumiani sasuqis Setana ar aris aucilebeli, radgan es niadagebi mdidaria 

SesaTvisebeli kaliumiT. 
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mTian regionebSi hidroenergetikuli sistemebis mdgradi 

                ganviTarebis ekologiuri problemebis Sesaxeb 

                                 gunia gari,* svaniZe zizi** 
*saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

**saqarTvelos teqnikuri universiteti 
 

    hidroeleqtrosadgurebis Seqmnis da eqspluataciis ekologiuri Sedegebi 

dakavSirebulia iseT movlenebTan, rogoricaa: - wyalsacavebis zemoqmedeba 

mimdebare teritoriis mikroklimatze; - hidrologiuri reJimis gauareseba; - didi 

teritoriebis gariyva da noyieri miwebisa da tyis masivebis datborva, florisa da 

faunis gauaresebiT, rac mosaxleTa gadasaxlebas iwvevs. 
    vake raionebSi sanapiro miwis nakveTebs SeuZliaT baris biotopebis danaklisis 
nawilobrivi kompensireba moaxdinon. mTian regionebSi aseTi danaklisi, ZiriTadad, 
aunazRaurebeli rCeba. amis Sedegad mTis wyalsacavebis destruqciuli gavlena 
ekosistemaze metad saSiS zomebs Rebulobs, romelic xSirad katastroful 
xasiaTs iZens. zemoaRniSnulidan gamomdinare, rogorc mTiani regionis, 
saqarTvelos teritoriaze arsebuli xelovnuri wyalsacavebis mimdebare bunebrivi 
garemos ekologiur mdgomareobaze am wyalsacavebis gavlenis kvleva iwvevs did 
interess. kerZod, mdinare enguris auzSi mdebare jvris wyalsacavi sakvlevi 
sakiTxis damuSavebis karg SesaZleblobas iZleva. 
         1. jvris wyalsacavSi dagrovili myari natanis Seswavlis Sedegebi   
    saqarTvelos teritoriaze 44 wyalsacavia ganlagebuli, romelTa saerTo 

farTobi 163km2 Seadgens, xolo moculoba, daaxloebiT, 3,3∙106m3 udris [1]. 
    wyalsacavebis wyali, ZiriTadad, gamoyenebulia hidroeleqtrosadgurebis 
asamuSavveblad da sairigaciod. saqarTvelos wyalsacavebi warmodgenilia 
kaskadebis, magaliTad, gali - jvaris, Saori-tyibulis, samgoris, an wyalsatevebis, 
magaliTad, walkis, Jinvalis saxiT. dasavleT saqarTvelos kaSxliani wyalsacavebi  
mxolod energetikaSi, hidroeleqtrosadgurebisTvis wylis resursebis 
dasagrovebladaa Seqmnili. saqarTveloSi wyalsacavebis didi nawili mdinareTa 
xevebSia ganlagebuli. maT Soris, samxreT kavkasiaSi udidesi - jvris wyalsacavi 
specialurad engurhesisTvis aSenda, romelic mdinare enguris xeobaSi mdebareobs. 
igi miekuTvneba gali-jvris wyalsacavebis kaskads, romelic Seiqmna mdinare 
enguris Camonadenis regulirebisa da energetikuli miznebisaTvis. misi zedapiris 
farTobia 13,5km2, wylis moculoba, daaxloebiT, 1100 mln.m3 da warmoadgens 
saqarTveloSi yvelaze Rrma wyalsacavs (226m). jvris wyalsacavis myari natanis 
granulometruli fraqciebis monacemebis daxmarebiT (cxr.1) gamoTvlilia 

wyalsacavis myari natanis moculoba da igi 100∙106m3 Seadgens [2].    
     cxrili 1. jvris wyalsacavis myari natanis granulometruli fraqciebis         
     zomebis mixedviT ganawileba 

zomebi, mm 1.0–0.5 0.5–0.2 0.2–0.1 0.1–0.05 0.05–0.01 0.01–0.005 0.005–0.001 <0.001 

raodenoba,% 5 7 17 8 34 11 9 9 
 

    magram, myari natanis maragis es mniSvneloba mxolod miaxloebiTad Tu 
CaiTvleba. Tundac imitom, rom ar arsebobs monacemebi 1mm–ze ufro msxvili 
fraqciis daleqvis Sesaxeb - natanis im komponentebis Sesaxeb, romlebic mdinares 
gadaaqvs fskerze TreviT. garda amisa, kargadaa cnobili, rom mdinareTa 
wyalsacavebSi dagrovili myari Camonatani warmodgenilia sxvadasxva zomis 
masaliT: qviSebiT, lamiT, romlebic sxvadasxva raodenibiT mZime fraqciis 
minarevebs Seicaven. amasTan, is samrewvelo, soflis, komunaluri meurneobaTa da 
a.S. sawarmoTa mier CaSvebuli mavne da toqsikuri nivTierebaTa saTavsad iqceva. 
biogenuri nivTierebis garda aq mZime metalebis, radioaqtiuri elementebisa da 
mravali, didi sicocxlis periodis mqone, Sxamqimikatebis akumulacia xdeba [3].             
    akumulaciis produqtebi problemurs xdian SesaZleblobas wyalsacavebis mier 
dakavebuli teritoriebis gamoyenebas maTi likvidaciis Semdeg. dadgenilia, rom 
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vake raionebis wyalsacavebi, maTi aSenebidan 50–100 wlis Semdeg, SlamiT amovsebis 
Sedegad, rogorc energetikuli obieqtebi kargaven TavianT Rirebulebas [4].  
    maRali sizustiT SegviZlia vivaraudoT, rom mTian regionebSi es procesi 
mniSvnelovnad aris aCqarebuli.  
    rogorc viciT, wyalsacavebis umetesobas jebirebiT aqvs gadaketili mTis 
mdinareebi, romelTaTvis myari Camonatanis siuxvea damaxasiaTebeli. amis Sedegad 
wyalsacavebSi wlebis ganmavlobaSi myari natanis didi raodenoba grovdeba da 
wyalsacavis sasargeblo moculobas ikaveben. es ki, wyalsacavis efeqturobis 
dakargvas iwvevs. amis „kargi" magaliTia gumaTi-varcixis wyalsacavebis 
mdgomareoba.   
    gumaTi-varcixis wyalsacavebSi natanis ganawilebis kvlevebma aCvena [5], rom  
wyalsacavebis moqmedebis yvelaze aqtiur periodSi (1956-1986 ww), natanis  daleqvis 
arem mTeli wyalsatevi da mdinaris kalapotis mimdebare nawili moicva. mosilvis 
areSi daleqili natanis moculoba gumaTis wyalsacavis  saproeqto moculobas 
TiTqmis 1,5-jer aRemateba. varcixis wyalsacavis mosilvis ares zrda ki, ise 
swrafad mimdinareobda, rom man 1986 wlisaTvis saproeqto moculobis (15 mln.m3) 
98% dakarga.  
    rac Seexeba jvris wyalsacavs, unda avRniSnoT, rom 2013–2014ww –Si jvris 
wyalsacavis kaSxalze, kvlevis mizniT, Cveni vizitis procesSi davadgineT, rom 
natanma aq qveda wyalgadasaSvebis dones miaRwia da, ufro metic, mis zedapirze 
mcire zomis kunZulebic ki, gvxvdebian. es ki, enguris wyalsacavis Segubebuli 
nawilis fskerze 1978w–dan, kaSxlis eqspluataciis 36 wlis ganmavlobaSi, natanis 
aseTi moculobis  dagrovebaze miuTiTebs. Cvens mier SeniSnuli movlena, uTuod, 
gamowveulia mdinare engurSi myari minarevebis sedimentaciis maRali doniT, vidre 
es zemomotanil gaangariSebebSia miRebuli. 
 

                       2.  eqsperimentuli monacemebis pirveladi analizis Sedegebi 
    zemoaRniSnuli kvleviTi samuSaos procesSi, teqnogenuri datvirTvis qveS 
myofi, sakvlevi regionebis bunebrivi garemos obieqtebis Tanamedrove ekologiuri 
mdgomareobis Sefasebis pirveli mcdeloba iqna Sesrulebuli.                
    sakvlevi regionis bunebrivi garemos teqnogenuri datvirTvis Sefasebisa da 
misi tendenciis gamosavlenad saWiro dakvirvebaTa masalis ar arsebobis gamo iyo 
gamoyenebuli, g.gunias mier SemuSavebuli, kompleqsuri kvlevis meTodi [6]. igi 
ekologiuri datvirTvis qveS myofi arealebisa da, maTgan gansxvavebiT, bunebriv 
pirobebSi myof garemos obieqtebis ekologiuri mdgomareobebis Sepirispirebisa da 
Sefasebis saSualebas iZleva.              
    kerZod, jvris wyalsacavis arealSi garemos sxvadasxva obieqtis nimuSebis 
asaRebad rigi punqti SeirCa, maT Soris, wylis nimuSebisTvis – 4 punqti: enguris 
Senakadi mdinare neskraze (Wvibrula) – SesarTavTan; engurze - wyalsacavis 
saTavesTan; wyalsacavis SuawelTan; engurze - wyalsacavidan gamodinebis 
midamoebSi. myari nimuSebisTvis, sul, 3 punqti SeirCa: - wyalsacavis fskeruli 
natanis Sesagroveblad; wyalsacavis wyliT periodulad dafaruli niadagis zeda 
fenisa da wyalsacavis sanapiro ferdobis zeda zolis niadagis sinjebis asaRebad.   
    sinjebis analizi saqarTvelos teqnikuri universitetis hidrometeorologiis 
institutSi, saqarTvelos teqnikur universitetSi da Sps „multitesti"–s 
testirebis laboratoriaSi iqna Sesrulebuli. amasTan, analizi iTvaliswinebda 
qimiuri, fiziko–qimiuri da statistikuri meTodebis gamoyenebas. maT Soris, 
atomur–absorbciuli meTodisa, metaluri mikrominarevebis gansazRvris mizniT, 
xarisxis kontrolisa da ekologiuri usafrTxoebis saerTaSoriso standartebis 
mixedviT.   
    qvemoT, cxrilebSi 2 da 3, Tanmimdevrulad, motanilia hidrometeorologiis 
institutis TanamSromlebis lali SavliaSvilis da neli tuRuSis mier 
Sesrulebuli: jvris wyalsacavis fskeruli naleqebis, mimdebare arealis niadagis 
nimuSebis da sxvadasxva punqtis wylis sinjebis qimiuri analizis Sedegebi 
mineralur nivTierebaTa Semcvelobaze.                                                    
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       cxrili 2. jvris wyalsacavis fskeruli natanisa da niadagis sinjebis            
       wyliT gamonawuris qimiuri analizis Sedegebi 

 sinjebis 
daxasiaTeba 

 

 

pH 

% mg/eqv – 100gr niadagze i%

A+K

 

mSrali 
naSTi 

HCO3
- Cl- SO4

2- Ca2+ Mg2+ Na+ HCO3
- Cl- SO4

2- Ca2+ Mg2+ Na+ 

fskeruli 
natani 

7,50 0,112 0,050 0,006 0,021 0,010 0,010 0,002 0,82 0,17 0,44 0,50 0,82 0,11 0,074 

periodu- 
lad wyliT 
dafaruli 
sanapiro 
zoli 

7,25 0,128 0,053 0,007 0,022 0,012 0,009 0,004 0,87 0,20 0,46 0,60 0,74 0,19 0,080 

sanapiro 
ferdobis 
zeda zoli 

7,30 
 

 

0,120 

 

 

0,048 0,006 0,020 0,012 0,008 0,003 0,79 0,17 0,41 0,60 0,65 0,12 0,073 

dasaSvebi 
normebi 

6–9 0,3 0,08 0,01 0,08 9,0 2,3 3–5       0,3 

     cxrili 3. jvris wyalsacavis, md. engurisa da misi Senakadi md.neskras    
  (Wvibrula) wylis sinjebis mineralizaciis analizis Sedegebi 

sinjebis 
daxasiaTeba 

 
pH 

Mmg/l mg/eqv/l 
i

A+K

kuTri 
el.gam-
taroba, 
mksim/sm 

mSrali 
naSTi 

HCO3
- Cl- SO4

2- Ca2+ Mg2+ Na++K+ HCO3- Cl- SO4
2- Ca2+ Mg2+ Na++ K+ 

wyalsacavis 
wyali 

6,96 144,0 
96,0 

 

7,0 

 

31,0 

 

20,0 

 

9,0 

 

16,0 

 

1,57 

 
0,20 0,64 0,99 0,74 0,68 0,126 141,5 

wyalsaca- 
vidan 

gamdinare 
md.enguris 

wyali 

6,95 124,0 77,0 8,0 21,0 20,0 4,0 14,0 1,26 0,22 0,44 0,99 0,33 0,60 0,105 167,5 

wyalsacavSi 
Semavali 
md.enguris 

wyali 

7,02 156,0 86,0 8,0 33,0 16,0 6,0 24,0 1,41 0,22 0,69 0,80 0,49 1,03 O,130 124,5 

md.neskras 
(Wvibrula) 
wylis sinji 

 

6,99 112,0 48,0 8,0 29,0 16,0 6,0 7,0 0,79 0,22 0,60 0,80 0,49 0,32 O,090 68,3 

      niadagis sinjebis wyliT gamonawuri warmodgenas gvaZlevs niadagSi wyalxsnadi 
nivTierebis Semcvelobaze. igi Tavisi SedgenilobiT niadagis bunebriv xsnars 
uaxlovdeba.    
    niadagidan wyliT gamonawurSi gadadis advilad xsnadi mineralebi da 
organuli nivTierebebi, agreTve mikroelementebis wyalxsnadi SenaerTebis ionebic. 
Catarebuli laboratoriuli gamokvlevebiT dadgenoli iqna wyalxsnad 
nivTierebaTa (mineraluri da organuli) saerTo jami – mSrali naSTi, aseve 
mcenarisaTvis toqsikuri nivTierebebis raodenobrivi maCveneblebi. 
    rogorc mocemuli cxrilebidan Cans, sinjebi sustadaa mineralizebuli.          
    saanalizo sinjebis Sedgeniloba unda akmayofilebdes moTxovnebs: –pH unda 
iyos 6-dan 9-mde, xolo kuTri eleqtrogamtaroba sasmel wyalSi –100-1300 mksim/sm. 
    niadagSi mSrali naSTi dasaSvebia 0,1–0,3%–mde. wyalSi – 100–200 mg/l –mde. Cven 
SemTxvevaSi niadagSi aris 0,112–0,128, wyalSi ki, 112–156 mgr/l-Si. 
    miRebuli Sedegebidan naTlad Cans, rom am parametrebis raodenoba rogorc 
niadagSi, aseve wyalSi normis farglebSia. 
    CO3 – karbonatebiT gamowveuli tutianoba ar aRiniSneba; 
    HCO3 – saerTo tutianobas iwvevs xsnarSi K, Na, Ca, Mg –s da sxva kaTionTa 
karbonatebi da bikarbonatebi. HCO3 niadagSi dasaSvebia 0,08%–mde, Cven SemTxvevaSi 
gvaqvs 0,05%, rac srulad normis farglebSia.  
    qloridebisa da sulfatebis Warbi Semcveloba niadagSi da wyalSi toqsikurad 
moqmedebs garemos florasa da faunaze. Cl-is Semcveloba  niadagSi dasaSvebia 
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0,01%–mde, wyalSi ki 350 mg/l. SO4 –is niadagSi dasaSvebi normaa 0,08%, wyalSi – 
500mg/l.    
    Cvens SemTxvevaSi orive komponenti mcire raodenobiTaa da araviTar toqsikur 
saSiSroebas ar warmoadgens. asevea sxva elementebis SenTxvevaSic. yvela anionebis 
da kaTionebis monacemebi normis farglebSi xvdebian.  
    xsnarSi mineralur nivTierebaTa saerTo Semcvelobis Sesaxeb swor warmodgenas 
gvaZlevs ZiriTadi ionebis procentuli Semcvelobis jami. Cveni gamokvlevebiT es 
maCveneblebic sakvlev nimuSebSi normis farglebSia. 
    qvemoT cxr.4 da 5–Si am sinjebSi, atomur-absorbciuli speqtrometris Analyst – 
200, fotoelektruli kolorimetris КФК-2 da emisiuri speqtrofotometri 
induqciurad multiplazmiT – ISP-AFS -s (± 15%) daxmarebiT Sesrulebuli, qimiuri da 
fiziko-qimiuri analizis Sedegebia motanili. 
          

cxrili  4.  fskeruli naleqebisa da sanapiro zolis niadagis sinjebis fiziko- 
  qimiuri analizis Sedegebi  

N 
nimuSis 
saxeoba 

humusi, 
 
% 

azoti, fosfori da 
kaliumis SesaTvisebeli  

formebi, mg/100g 

mikroelementebis saerTo 
formebi,  mg/kg 

N P2O5 K2O Zn Mo Pb Co Li Cd 

1 
fskeruli 
naleqebi 

5,30 4,5 3,8 15,0 78,8 
ar 

aRm. 
11,3 20,3 112,9 10 

2 

periodulad 
wyliT dafaruli 

zoli 
4,50 3,1 2,3 13,2 86,1 

ar 

aRm. 

ar 

aRm. 
17,1 68,2 8 

3 
auzis zeda 

sanapiro zoli 
1,10 2,0 0,5 6,7 81,3 

ar 

aRm. 

ar 

aRm. 
6,7 10,6 130 

        niadagis sinjebSi, metaluri mikroelementebis saerTo formebTan erTad, 
agreTve, humusi, sakvebi elementebis SesaTvisebeli formebia gansazRvruli.  
    miuxedavad imisa, rom niadagisTvis ar aris dadgenili nivTierebaTa minarevebis 
zRvruli koncentraciebis mniSvnelobebi, miRebuli monacemebi rigi daskvnebis 
gakeTebis saSualebas iZlevian. magaliTad, Cven SgviZlia vilaparakoT sakvlevi 
arealis fskerul naleqebSi rigi mikrominarevis (Pb, Co, Li) dagrovebaze, romelTa 
siWarbe cocxali organizmebisaTvis ekologiurad safrTxea. 

garda amisa, mocemuli sinjebis analizis Sedegebis urTierT Sepirispireba 
gviCvenebs, rom fskerul naleqebSi sakvlevi nivTierebaTa dagrovebis procesi 
mimdinareobs, gansakuTrebiT: humusebis, azotis, fosforisa da kaliumis 
SesaTvisebeli formebis siWarbe aRiniSneba.    
    cxr.5–Si mocemulia uSualod wyalsacavis wylis, wyalsacavidan gamdinare da 
wyalsacavSi Candinare md.enguris wylis, da misi Senakadi md.neskras (Wvibrula) 
sinjebSi toqsikuri metaluri mikrominarevebis Semcvelobis kvlevis Sedegebi 
zemoT CamoTvlili xelsawyoebis daxmarebiT. 
 

         cxrili 5. engurhesis wyalsacavis sxvadasxva wertilSi da enguris Senakadi      
     md.neskras (Wvibrula) wyalSi mZime liTonebis Semcvelobis kvlevis Sedegebi  

№

 

№ 

 
sinjis saxeoba 

ელემენტები,   მგ/ლ 

Cd Zn Pb 

1 jvris wyalsacavis wyali 0,0034 0,099 0,0088 

2 wyalsacavidan gamdinare md.enguris wyali 0,0028 0,0044 0,0078 

3 wyalsacavSi Camdinare enguris wyali 0,0034 0,010 0,0088 

4 enguris Senakadi md.neskra (Wvibrula) 0,0042 0,011 0,0020 

5 sasmeli wylis zdk 0,003 1,0 0,01 

            
    rogorc cxr.5-dan Cans, kadmiumis (Cd) minarevis Semcveloba yvela saanalizo 
sinjSi, danarCeni sakvlevi elementebisagan gansxvavebiT, sakmaod maRalia. magram 



ekologia 

2015 

hmi - t.121 

NATURAL ENVIRONMENT POLLUTION IHM - v.121 

ЗАГРЯЗНЕНИЕ ОКРУЖАЮЩЕЙ СРЕДЫ ИГМ - т.121 
======================================================================================================= 

 

74 

mkvlevarTa interess unda iwvevdes is garemoeba, rom wyalsacavidan gamdinare 
wyalSi (sinji #2) yvela sakvlevi elementis Semcveloba, sxva danarCen sinjebTan 
SedarebiT, SesamCnevad dabalia. es, pirvel rigSi, metyvelebs imaze, rom 
wyalsacavidan gaedineba minarevi nivTierebebisagan gafiltruli wyali, rac 
mianiSnebs imaze, rom wyalsacavis fskeruli naleqebi minarev nivTierebaTa 
akumulaciis wyarod gvevlineba. unda aRiniSnos, rom, vinaidan fskeruli naleqebis 
sinjebi aRebulia wyalsacavis napiris siaxloves, daaxloebiT, 0,5-1,0m siRrmidan, es 
suraTi sustad aris warmoCenili. amis gamo, ufro meti damajereblobisTvis, 
saWiroa fskeruli naleqebis sinjebis wyalsacavis napirebidan metad moSorebiT 
aReba, ukeTes SemTxvevaSi ki, wyalsacavis Sua adgilebSi an masTan maxloblad.      
    Sesrulebuli kvlevebi gviCveneben, rom mdinare engurze aSenebuli wyalsacavis 
wyalSi saanalizo minarevebis Semcveloba umniSvneloa, rac sakvlev regionSi 
mdinaris wylis damabinZurebeli wyaros uqonlobiT aris ganpirobebuli.  
    wyalsacavis wylis mier bunebrivi minarevebis gafiltvris Sedegad, 
wyalsacavis fskerze maTi daleqva da saSiS donemde akumulireba aRiniSneba, rac 
wyalsacavis fskeruli naleqis maRali dabinZurebis mizezi xdeba.   
    biogenuri nivTierebisa da mZime metalebis garda aq didi albaTobiTaa 
mosalodneli radioaqtiuri elementebisa da mravali didi sicocxlis periodis 
mqone Sxamqimikatebis akumulacia. es viTareba ki, problemurs xdis wyalsacavis 
mier dakavebuli teritoriis gamoyenebas misi likvidaciis Semdeg. 
     

literatura - REFERENCES – ЛИТЕРАТУРА 
1. afxazava i. qarTuli sabWoTa enciklopedia. Tb., 1987, t. 11, gv.289.       

2. adamia S. kerZo mewarmeobis da mcire biznesis ganviTareba saqarTvelos xelovnur   

wyalsacavebSi dagrovili mineraluri resursebis aTvisebis bazaze – samecniero –     

kvleviTi proeqtis daskvniTi angariSi (mxardamWeri organizacia USAID).   
3. Водохранилища и их воздействие на окружающую среду /Отв.ред. Г.В. Воропаев, А.Б. Авакян. - 

М.:«Наука», 1986  - 367с.     

4. Энергетика и окружающая среда». - www.referat.ru/referat/energetika-i-okrujayushchaya-sreda-13001 

5. metreveli g. wyalsacavi da zRvispiris problemebi. – 
 http://conference.ens-2013.tsu.ge/uploads/50fbc16c6d76fGiorgi-Metreveli_GEO.pdf 

6. Гуния Г.С., Шавлиашвили Л.У. К вопросам комплексных экспериментальных исследований           

загрязнения природных сред. - Сообщения АН Грузии, 1987, т.128, N3, сс.525-528. 
 

mTian regionebSi hidroenergetikuli sistemebis mdgradi ganviTarebis 

ekologiuri problemebis Sesaxeb./gunia g., svaniZe z./ saqarTvelos teqnikuri 

universitetis hidrometeorologiuri institutis SromaTa krebuli, 2015.t.121, gv.70-

75.- qarT.; rez.: qarT., ingl., rus. 
eleqtrosadgurebis Seqmnis da eqspluataciis ekologiuri Sedegebi 
dakavSirebulia, upirveles yovlisa: - wyalsacavebis araxelsayrel 
zemoqmedebasTan mimdebare teritoriis mikroklimatze; - hidrologiuri reJimis 
gauaresebasTan; - didi teritoriebis gariyvasTan da noyieri miwebisa da tyis 
masivebis datborvasTan, florisa da faunis gauaresebiT, rac mSobliur mxaredan 
adgilobriv - aborigen mosaxleTa gadasaxlebas iwvevs. 
vake raionebSi sanapiro miwis nakveTebs SeuZliaT baris biotopebis danaklisis 
nawilobrivi kompensireba moaxdinon. mTian regionebSi ki, aseTi danaklisi, 
ZiriTadad, aunazRaurebeli rCeba. amis Sedegad mTis wyalsacavebis destruqciuli 
gavlena ekosistemaze metad saSiS zomebs Rebulobs, romelsac xSirad 
katastrofiuli xasiaTi gaaCnia.  
 

About environmental problems of sustainable development of hydropower systems in mountain regions 

./Gunia G., Svanidze Z / Transactions of the Institute of Hydrometeorology, Georgian Technical University. 

2015. V.121, p.70-75.- Georg. Summary: Georg.: Eng.; Russ. 

         The Environmental consequences of the create and operation Hydroelectric Power Station connected, 

first of all: - with adverse effects of water storages on the microclimate of the adjacent territories; - 
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deterioration of the hydrological regime; - exclusion of large territories and flooding valuable land and 

woodlands, with deterioration of the species composition their flora and fauna and the gradual transformation 

of the reservoirs in the storage of hazardous and toxic substances, that causes the migration of the local 

Aboriginal population from their native historical areas. 

         On the Plains, the coastal areas of reservoirs can partially compensate for the loss of Valley biotopes. 

         This loss in mountain areas often is irreparable and destructive influence Mountain reservoirs on the 

ecosystem to take dangerous sizes, often having the catastrophic nature.  

 

Об экологических проблемах устойчивого развития гидроэнергетических систем в горных 

регионах./Гуния Г.С., Сванидзе З.С./Сб. Трудов Института Гидрометеорологии Грузинского 

Технического Университета.  2015.т.121,с.70-75.- Груз. Резюме: Груз., Анг., Рус. 

         Экологические последствия создания и эксплуатации ГЭС, прежде всего, связаны с:                                           

         - неблагоприятным воздействием водохранилищ на микроклимат прилегающих территорий;                      

         - ухудшением гидрологического режима; - отчуждением больших территорий и затоплением 

ценных земель и лесных массивов, с ухудшением видового состава их флоры и фауны, постепенным 

превращением водохранилищ в накопители вредных и токсичных веществ, что обуславливает 

переселение местного аборигенного населения с родных мест. 

         На равнинах прибрежные участки водохранилищ могут частично компенсировать утрату 

долинных биотопов. В горных районах такая утрата зачастую невосполнима и деструктивные влияния 

горных водохранилищ на экосистему принимают опасные размеры, часто имеющие катастрафический 

характер. 
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samcxe-javaxeTis regionSi qaris ZiriTdi maxasiaTeblebis Sefaseba klimatis 

cvlilebis fonze 

n. yavreliSvili*, n. abulaZe*, n. beglaraSvili** 
*samcxe-javaxeTis saxelmwifo universiteti, q.axalcixe;  

**saqarTvelos teqnikuri universitetis hidrometerologiis instituti, q.Tbilisi 
 

Tanamedrove klimatis clilebis gaTvaliswinebiT sagulisxmoa Tu ramdenad 
ganicdis am ukanasknelis gavlenas iseTi mniSvnelovani klimaturis maxasiaTebeli, 
rogoricaa qari [1].  

zemoTqmulidan gamomdinare kvlevis amocana iyo Segvefasebina qaris ZiriTadi 
klimaturi maxasiaTeblebi klimatis cvlilebis pirobebSi. 

kvlevis obieqts warmoadgens samcxe-javaxeTis regioni. kvlevisTvis SevarCieT 
samcxe-javaxeTis regionis ori meteosadguri: axalcixe, faravani (nax.1.) [3]. 
sadgurebis SerCeva moxda maTi gansxvavebuli fizikur-geografiuli mdebareobidan 
gamomdinare. kvleva Catarda drois ori periodisTvis. I periodi moicavs 1939-60 
wlebs [2], xolo II periodi - 1991-2010 wlebs. 
 

 
naxazi 1. sakvlevi wertilebi samcxe-javaxeTis regionSi. 

  
kvlevebi vawarmoveT qaris Semdegi ZiriTadi maxasiaTeblebisTvis: 

1. qaris mimarTulebis ganmeorebadoba, %; 
2. qaris saSualo siCqare, m/wm; 
3. Stilis ganmeorebadoba, %; 
4. Zlier qarian (>15 m/wm) dReTa ricxvi. 

rogorc I, aseve II periodis miRebuli monacemebi kvlevis obieqtebisTvis 
warmodgenilia cxrilSi 1; 2.   
 
cxrili 1. qaris ZiriTadi wliuri maxasiaTeblebi kvlevis obieqtebisTvis 

 
 
 
 
 
 

 
 
 

dakvirvebis werili 
qaris mimarTulebis gambeorebadoba, % 

C Ca a sa s sd d Cd 

axalcixe 
I periodi 5 16 17 11 7 18 20 6 
II periodi 8 6 24 6 12 7 30 8 

faravani 
I periodi 4 16 18 6 32 15 7 2 
II periodi 2 7 25 5 40 11 8 1 
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cxrili 2. qaris ZiriTadi wliuri maxasiaTeblebi kvlevis obieqtebisTvis 

 
 

dakvirvebis 
werili 

qaris 
 saSualo  
siCqare,  

m/wm 

Stilis 
ganmeorebadoba, 

% 

Zlier qarian  
(>15 m/wm) dReTa  

ricxvi 

I 
periodi 

II 
periodi 

I 
periodi 

II 
periodi 

I 
periodi 

II 
periodi 

axalcixe 1.6 1.0 42 64 8 8 
faravani 4.0 4.0 22 23 108 121 

 
masalis damuSavebis safuZvelze avageT qaris mimarTulebis ganmeorebadobis 

grafikuli gamosaxulebebi, e.w. “qaris vardebi” sakvlevi sadgurebis da kvlevis 
orive periodis monacemebis gaTvaliswinebiT, nax. 1; nax. 2.  
 

  
nax. 2. qaris mimaTulebis ganmeorebadoba, %. nax. 3. qaris mimaTulebis ganmeorebadoba, %. 

 
rogorc naxazebidan Cans sakvlevi periodebis mixedviT adgili aqvs qaris 

mimarTulebis ganmeorebadobis mniSvnelovan cvlilebas axalcixis magaliTze da 
mcire cvlilebas – faravnis magaliTze. 

 qaris  Semdegi maxasiaTebeli, romelzec vawarmoveT kvleva iyo qaris saSualo 
siCqare, nax.4; nax.5. 

 
 

nax.4. qaris saSualo siCqare, m/wm. nax.5. qaris saSualo siCqare, m/wm. 
 
rogorc qaris mimarTulebis ganmeorebadobis aseve qaris saSualo siCqaris 

SemTxvevaSic sakvlevi periodebis mixedviT adgili aqvs cvlilebas da 
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konkretulad matebas axalcixisTvis da umniSvnelo  cvlileba fiqsirdeba 
faravanis SemTxvevaSi. 

Sebrunebuli suraTi miviReT Stilis ganmeorebadobis kvlevisas. am SemTxvevaSi 
adgili aqvs uqaro amindis procentuli maCvenebelis erTi erTeuliT cvlilebas 
axalcixisTvis da 22 erTeuliT faravanisTvis. Sedegebi warmodgenilia naxaz 6-ze 
 

 
nax.6. Stilis ganmeorebadoba, %. 

 
 Zlier qarian (>15 m/wm) dReTa saSualo ricxvis maCvenebeli weliwadSi ucvleli 

aRmoCnda axalcixisTvis da rogorc 1939-1960 wlebis, aseve 1991-2010 wlebis sakvlevi 
periodebisTvis da Seadgens saSualod 8 dRe weliwadSi. xolo faravanis 
monacemebi afiqsirebs Zlier qarian  dReTa saSualo ricxvis mniSvnelovan zrdas, 
nax. 7. 

 
nax. 7. Zlier qarian (>15 m/wm) dReTa ricxvi sakvlevi periodebis mixedviT. 

  
 rogorc kvlevis Sedegebi cxadyofs warmodgenili meteorologuiri sadgurebis 

monacemebis mixedviT samcxe-javaxeTis regionisTvis klimatis cvlilebis  
pirobebSi adgili aqvs qaris ZiriT 

adi maxasiaTeblebis cvlilebas. 
 literatura – REFERENCES – ЛИТЕРАТУРА 
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samcxe-javaxeTSi qaris ZiriTdi maxasiaTeblebis Sefaseba klimatis cvlilebis 

fonze/ n. yavreliSvili, n. abulaZe, n. beglaraSvili/.saqarTvelos teqnikuri 
universitetis hidrometerologiis institutis SromaTa krebuli. 2015, t121. gv.76-79. 
- qarT.; rez. qarT., ingl., rus. 

Catarebulia kvleva samcxe-javaxeTSi qaris ZiriTad maxasiaTeblebze. 
ganxilulia  qaris klimaturi maxasiaTeblebi axalcixis da faravanis monacemebze 
dayrdnobiT ori sakvlevi periodisTvis. Sefasebulia samcxe-javaxeTSi qaris 
ZiriTadi maxasiaTeblebis mniSvnelobebi klimatis cvlilebis fonze. 
 
Assessment the main characteristics of the wind amid the climate change in Samtskhe-Javakheti region/ 

Kavrelishvili N., Abuladze N., Beglarashvili N./ Transaction of the Institute of Hydrometeorology, Georgian 

Technical University.-2015,-T.121. pp.76-79.- Georg. Summ. Georg., Eng., Russ. 

Performanced a survey of the main characteristics of the wind in Samtskhe-Javakheti region. Considered 

characteristics of the wind according to the data Akhaltsikhe and Faravani for two study periods. Assessed 

values of the main characteristics of the wind region in amid the climate change in Samtskhe-Javakheti. 

 

Оценка основных характеристик ветра на фоне изменения климата в Самцхе-Джавахетском 

регионе /Каврелишвили Н., Абуладзе Н., Бегларашвили Н./Трудов Института Гидрометеорологии 

Грузинского Технического Университета Грузии.-2015.-т.121.-с76-79.. -Груз., Рез. Груз., Анг., Рус. 

Проведено исследование об основных характеристиках ветра в Самцхе-Джавахетском регионе. 

обсуждено климатические характеристики ветра на основах данных Ахалцихе и Паравани для двух 

исследовавшихся периодов . оценено основные характеристики ветра на фоне изменения климата в 

Самцхе-Джавахетском регионе 
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q. TbilisSi moZraobis gantvirTvis RonisZiebebis ekologiuri efeqturobis 

gansazRvra  

n. beglaraSvili; m. fifia. 
saqarTvelos teqnikuri universitetis hidrometeorologiis istituti.  

 

transportis seqtori saqarTveloSi iseve, rogorc msoflios umetes qveynebSi 

saTburis gazebis erT-erTi mniSvnelovani emitoria da amitomac am seqtoridan 

emisiebis inventarizacias da Semamcirebeli RonisZiebebis gatarebas udidesi 

yuradReba eTmoba [1;2]. 

Cveni kvlevis obieqts warmoadgenda q.TbilisSi dasavleTis centraluri 

Semosasvleli gzis rekonstruqcia (giorgi robaqiZis gamziris, marSal gelovanis 

gamzirisa da daviT aRmaSeneblis xeivnis damakavSirebeli gzajvaredini cxr.1.), 

kerZod gzajvaredinze gzagamtari gvirabis mSeneblobis Sedegad saTburis gazebis 

CO2-is,  N2O-s da CH4-is  emisiis Semcirebis gansazRvra. sakvlev gzajvaredinze 

gzagamtari gvirabis samSeneblo samuSaoebi 2013 wels dasrulda [6], ris Sedegadac 

gauqmda SuqniSani. aqedan gamomdinare kvlevis mizania qalaqis pirobebSi 

saavtomobilo gzebze moZraobis gantvirTvis RonisZiebis Sedegad saTburis 

gazebis emisiis Semcirebis Semarbilebeli qmedebis Sefaseba. 
 

cxrili 1. sakvlevi SuqniSnis maxasiaTeblebi 

mdgomareoba feri 
I SuqniSani II SuqniSani III SuqniSani 

taimeri, wm 

dgoma  wiTeli  50 70 70 
mzadeba  yviTeli  3 3 3 
moZraoba  mwvane  52 32 32 

 

sagzao transportidan saTburis gazebis emisiebis gamosaTvlelad vixelm-

ZRvaneleT klimatis cvliebis samTavrobaTSoriso sabWos (IPCC) mier rekomen-

direbuli meToduri saxelmZRvaneloTi [3;4]. 

kvlevis sawyis etapze SeviswavleT gauqmebuli SuqniSnis maxasiaTeblebi da 
ganvsazRvreT wiTel SuqniSanze mdgari avtosatransporto nakadis intensivoba (nax. 
1.) kvleva vawarmoveT avtotransportis kategoriebis da dRis sxvadasxva monakveTis 
(kvdari da pikis saaTebi) gaTvaliswinebiT. 

 
nax.1.wiTel SuqniSanze erTjeradad mdgari avtotransportis raodenobrivi 

maCveneblebi 
 

avtonakadis intensiobis saSualo jamuri maCveneblebi warmovadgineT 

cxrilSi 2. 
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cxrili.2. sakvlevi gzajvaredinis wiTel SuqniSanze mdgari avtosatransporti 
nakadis saSualo intensivoba 

transportis 
kategoria 

erTi SuqniSnis 
jamuri maCveneblebi 

sami SuqniSnis 
jamuri maCvenebeli 

erTjeradad 24 72 

dReRameSi 25920 77760 
weliwadSi 9460800 28382400 

 

kvlevis Semdegi etapisTvis saWiro gaxda gagvesazRvra wiTel SuqniSanze 
mdgari avtosatransporto saSualebebis mier fuWi muSaobisas daxarjuli sawvavis 
odenobebi sawvavis saxeobis (benzini, dizeli, bunebrivi gazi) gaTvaliswinebiT, 
Sedegebi mocemulia cxrilSi 3. 
 

cxrili 3. wiTel SuqniSanze mdgari satransporto saSualebis mier moxmarebuli 
sawvavis wlis jamuri maCveneblebi  

transportis 
kategoria 

gzis  
ganStoeba 

msubuqi avtomobili 
avtobusi, 
satvirTo 

samarSuto 
taqsi 

benzini 
(tona) 

bunebrivi 
gazi (m3) 

dizeli 
(tona) 

dizeli 
(tona) 

I ganStoeba 13008600 24636000 867240 3153600 
II ganStoeba 16950600 32028000 1103760 4139100 
II ganStoeba 16950600 32028000 1103760 4139100 

 

avosatransporto nakadis da moxmarebuli sawvavis monacemebis saSualebiT 

sakvlevi gzajvaredinisaTvis (IPCC–is meTodologiebis Sesabamisad) Sefasda 
ZiriTadi saTburis gazebis, CO2-is,  N2O-s da CH4-is   emisiebis wlis saSualo 
maCveneblebi Sesabamisi xvedriTi koeficientebis [3;4] gamoyenebiT (xcr.4). 
 

cxrili 4.  ZiriTadi saTburis gazebis, CO2-is,  N2O-s da CH4-is   emisiebis wlis 
saSualo maCveneblebi moxmarebuli sawvavis mixedviT 

transportis 
kategoria 

msubuqi avtomobili 
avtobusi, 
satvirTo 

samarSuto 
taqsi 

Benzini, t. Bunebrivi gazi, m3 Dizeli, t. Dizeli, t. 

emisia 
aTasi t. 

CO2 66.0 1.04 4.964 18.8 

N2O 1.5 0.001 0.114 0.4 

CH4 0.03 0.945 0.0003 0.001 
 

xolo wlis jamuri maCveneblebi mocemulia naxazze 2 
 

 
 
nax. 2. saTburis gazis emisiis wlis jamuri maCvenebeli sakvlevi gzajva-
redinisaTvis, aTasi t. 
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saTburis gazebis jamuri maCveneblebi CO2-is eqvivalentSi mocemulia naxazze 3. 
 

 
 

nax. 3. Semcirebuli saTburis gazebis wlis jamuri maCveneblebi CO2-is 
eqvivalentSi (aTasi t.) 

 
miviCnevT, rom dedaqalaqSi, sadac transportis wili saTburis gazebis emisiaSi 

40%-iT ganisazRvreba, saavtomobilo gzebis msgavsi rekonstruqcia aris qmediTi 
RonisZieba saTburis gazebis Semcirebis kuTxiT. miRebuli Sedegebi saSualebas 
iZleva damajereblad vTqvaT, rom sakvlev gzajvaredinze gzagamtaris mSenebloba 
warmoadgens ekologiuri efeqturobis mqone mniSvnelovan RonisZiebas 
avtotransportidan emitirebuli saTburis gazebis Sesamcireblad.  

 
 literatura – REFERENCES – ЛИТЕРАТУРА 

1. beritaSvili b., SvangiraZe m. saTburis gazebis Semcirebis potencიali saqarTvelos 
mrewvelobisa da energetikis sferoSi. hidrometeorologiis instituti, 2002, #108, 
gv.209-221. 

2. SvangiraZe m. klimatis cvlilebis konvencia da kiotos protokoli saqarTvelos 
ekonomikis mdgradi ganviTarebis erT-erTi instrumenti. UNEP, GFSIS, MEPRS of Georgia, 
Tbilisi, 2006. 

3. Faiz A, Weaver C.S., M.P. Walsh M.P.  Air Pollution from Motor Vehicles. The World Bank, Washington, 

D.C. IBRD, 1996 
4. Greenhouse Gas Inventory Reporting Instruction. IPCC Guidelines for National Greenhouse Gas Inventories, 

1996. pp.1.72-1.75. 
5. http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html 
6. www.tbilisi.gov.ge 

 
q.TbilisSi moZraobis gantvirTvis RonisZiebebis ekologiuri efeqturobis 
gansazRvra/ beglaraSvili n., fifia m./saqarTvelos teqnikuri universitetis 
hidrometerologiis institutis SromaTa krebuli. 2015, t121. gv..80-83. - qarT.; rez. 
qarT., ingl., rus. 
ganxilulia q.Tbilisis dasavleTis centralur Semosasvleli gzaze (marSal 
gelovanis gamzirisa da daviT aRmaSeneblis xeivnis gzajvaredini) moZraobis 
gantvirTis RonisZieba da rekonstruqciis ekologiuri aspeqtebi. gamoTvlilia 
emitirebuli saTburis gazebi rekonstruqciamde da rekonstuqciis Semdeg. 
Sefasebulia saTburis gazebis emisiis Semcirebis da sainJinro RonisZiebebis 
ekologiuri efeqturoba. 
 

Assessment of ecological efficiency of the unload events on City roads in Tbilisi/Beglarashvili N., Fifia 

M./ Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2015,-T.121. pp.80-

83.- Georg. Summ. Georg., Eng., Russ. 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html
http://www.tbilisi.gov.ge/
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The unload event and environmental aspects of the reconstruction are examined of the 

West Central Entrance Road (Crossroad of David Aghmashenebeli Alley and Marshal Gelovani Avenue) of 

Tbilisi. The emissions of greenhouse gases are calculated before and after the reconstruction. The reduction of 

GHG emissions are assessed along with the ecological efficiency of engineering innovations. 

 
Определение экологической эффективности при мероприятиий по разгрузке движения на 

городских дорогах/Бегларашвили Н., Пипия М. /Трудов Института Гидрометеорологии Грузинского 

Технического Университета Грузии.-2015.-т.121.-с80-83.. -Груз., Рез. Груз., Анг., Рус. 

Рассмотрены  Мероприятия по Разгрузке Дорожного движения и экологические аспекты 

реконструкции на центрально-западной входящей дороги г.Тбилиси. Вычислены выбрасываемые 

парниковые газы до и после реконструкции. Оценена экологическая эффективность сокращения 

выбросов парниковых газов и Инженерно-технических мероприятий. 
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Tbilisis zRvis wylis bioekoqimiuri kvleva da misi dRevandeli ekologiuri 

mdgomareoba 

M n.buaCiZe*, m.arustaSvili**, a.nikoleiSvili**, s.pertaia**, b.jafariZe**, i.jiqiZe**, 
l.gogalaZe**, l.bubaSvili**,  

*saqarTvelos teqnikuri universiteti, hidrometeorologiis instituti, 
**vladimer komarovis Tbilisis fizika-maTematikis №199 sajaro skola 

   
2015 wlis Teberval – maisis TveebSi Catarda moklevadiani monitoringi 

Tbilisis zRvis teritoriaze. kerZoT, aRebul iqna wylis saanalizo nimuSebi, 
romlebSic Catarda hidroqimiuri da mikrobiologiuri analizebi. aRebul 
sinjebSi ganisazRvra zogierTi ZiriTadi ioni, biogenuri elementebis formebi, 
spilenZi da TuTia. adgilze, savele pirobebSi, portatuli aparatis meSveobiT 
gaizoma wylis fizikur-qimiuri maCveneblebi. gakeTda miRebuli Sedegebis analizi, 
Sefasda dRevandeli Tbilisis zRvis wylis ekologiuri mdgomareoba. 

Tbilisis zRvis tertoriaze SeirCa saanalizo nimuSebis aRebis wertilebi 
(plaJi – wertili 1; kerZo mSenebare obieqti – wertili 2; aqvaparki – wertili 3; 
varkeTilis mSenebare teritoria – wertili 4; kerZo dasaxleba – wertili 5). 
SerCeuli dakvirvebis punqtebidan aRebul wylis nimuSebSi ganisazRvra ZiriTadi 
ionebi (HCO3

-
, CI

-
, SO4

--), biogenuri elementebis zogierTi forma (NO2
-
, NO3

-
, NH4

+), 
Jangbadis biologiuri moTxovnileba (Jbm5), spilenZi da TuTia,  fizikur-qimiuri 
maCveneblebi (pH, eleqtrogamtaroba, temperatura, wyalSi gaxsnili Jangbadi), 
totaluri koliformebi da eSerixia koli (E-coli). 

kvlevis periodSi gamoyenebul iqna Semdegi Tanamedrove meTodebi: ion-
seleqtiuri qromatografia, atomur-absorbciuli speqtrometria, membranul-
filtraciis meTodi da sxva. 

miRebuli Sedegebi mocemuli cxrilebSi 1-2 da grafikebze 1-4. 
 

cxrili 1.  Tbilisis zRvis wylis hidroqimiuri analizis Sedegebi (2015w.) 

zdk 
dakvirvebis wertili 

pirveli meore mesame meoTxe mexuTe 

temperatura, 
0
C 

 12.2 13.5 13.3 13.8 14.0 

pH 
6.5-8.5 7.64 7.69 7.85 7.42 7.66 

eleqtrogamtaroba,   sm/cm 

 410 311 472 378 440 

gaxsnili Jangbadi, mg/l 
4-6 4.12 5.2 4.78 5.0 4.5 

NH4
+ , mgN/l 

0.39 0.584 0.440 0.490 0.398 0.400 

NO2
-
, mgN/l 

1.0 0.222 < 0.001 0.032 0.055 0.126 

NO3
- ,mgN/l 

10.0 0.102 0.124 0.022 0.082 0.102 

HCO3
-, mg/l 

 144.88 152.26 148.12 133.9 135.8 

CI
-, mg/l 

350 6.22 6.58 6.02 7.16 6.98 

SO4
- -, mg/l 

500 72.52 79.20 70.14 77.12 80.45 

spilenZi, mg/l 
1.0 0.0054 0.0062 0.0034 0.0044 0.0050 

TuTia, mg/l 
1.0 0.0005 0.0008 0.0007 0.0005 0.0009 

Jbm5, mg02/l 
3.0 2.2 2.3 2.0 1.9 2.0 
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cxrili 2.  Tbilisis zRvis wylis mikrobiologiuri analizis Sedegebi (2015 w.) 
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1 
totaluri 
koliformebi 
(erTeuli/l) 

 A 
ar 

aRmoCnda 

 
Aar 

aRmoCnda 

A 
12 

 
Aar 

aRmoCnda 

 
Aar 

aRmoCnda 

 
40 

2 
E-coli 
(erTeuli/l) 

5000 
Aar 

aRmoCnda 
Aar 

aRmoCnda 

Aar 
aRmoCn

da 

Aar 
aRmoCnda 

Aar 
aRmoCnda 

Aar 
aRmoCn

da 

          

 
  
Ggrafiki 1.  Bbiogenuri elementebis formebis Semcvelobebi Tbilisis zRvis wylis 

sinjebSi – 2015w. 
 

 

 
 

grafiki 2.  Jbm5-isa da wyalSi gaxsnili Jangbadis koncentraciebi Tbilisis zRvis 
wyalSi 

rogorc vxedavT, Tbilisis zRvis wyali hidrokarbonatulia. is    gamoirCeva 
nitrit da nitrat ionebis dabali SemcvelobebiT, spilenZisa da TuTiiis aseve 
dabali koncentraciebiT, xolo racv Seexeba amoniumis ions, maTi Semcvelobebi 
wyalSi zRvrulad dasaSveb koncentraciebis (zdk) farglebSi meryeobs (cxr.1). 
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fizikur-qimiuri maCveneblebis mixedviT SegviZlia vTqvaT, rom umniSvnelod 
momatebulia eleqtrogamtaroba da wyalSi gaxsnili Jangbadis raodenoba, Tumca 
saerTo suraTi damakmayofilebelia (cxr.1). mikrobiologiuri TvalsazrisiT 
Tbilisis zRvis wyali ar aris dabinZurebuli, mxolod erT SemTxvevaSi aRmoCnda 
totaluri koliformebi, 12 erTeuli litri wyalSi, xolo rac Seexeba eSerixia 
kols, is arcerTxel ar dafiqsirebula saanalizo sinjis SemadgenlobaSi (cxr.2). 

 unda aRiniSnos is, rom miuxedavad imisa, rom dakvirvebis wertilebi sakmaod 

daSorebulebi arian erTmaneTisagan, maTi შedegebi მკვეთრად ar gansxvavdebian 
erTmaneTisagan (graf.1-2). 

miRebuli Sedegebis safuZvelze, SegviZlia vTqvaT, rom Tbilisis zRvis wyali 

ar imyofeba fekaliebiT dabinZurebis gavlenis qveS da საერთოდ არ განიცდის არცერთი 

ტიპის ანტროპოგენულ დატვირთვას, აქედან გამომდინარე შეგვიძლია ვთქათ, რომ misi 
nawilobriv sasmel wylad gamoyeneba garkveuli bioqimiuri gadamuSavebis Semdgom 
SesaZlebelia 

 
L literatura – REFERENCES  –  ЛИТЕРАТУРА  

1. Ресурсы поверхностных вод СССР. т.9. Закавказье и Дагестан. Вып.1. Западное Закавказье. 

Под редакцией В.Ш.Цомая. Гидрометеоихдат, Ленинград, 1974. 

2. Супаташвили Г.Д. Гидрохимия  Грузии(Пресные  воды). Изд-во ТГУ, Тбилиси,2003. 

3. G Унифицированные методы анализа вод. Москва, Химия, 1973. 
 
Tbilisis zRvis wylis bioekoqimiuri kvleva da misi dRevandeli ekologiuri 

mdgomareoba./n.buaCiZe, m.arustaSvili, a.nikoleiSvili, s.pertaia*, b.jafariZe, 
i.jiqiZe, l.gogalaZe, l.bubaSvili./saqarTvelos teqnikuri universitetis 
hidrometeorologiis institutis SromaTa krebuli-2015.-t.121.-gv.84-86.--qarT., rez. 
qarT., ingl., rus. 

Tbilisis zRvis mimdebare teritoriaze SeirCa 5 dakvirvebis wertili, saidanac aRebul 

iqna wylis saanalizo nimuSebi, romlebSic Catarda hidroqimiuri da mikrobiologiuri 

analizebi. adgilze ki portatuli aparatis meSveobiT gaizoma wylis fizikur-qimiuri 

maCveneblebi. miRebuli Sedegebis safuZvelze Sefasda, zRvis wylis xarisxi da 

dadginda bioqimiuri gawmendis Semdeg misi sasmelad gamoyenebis SesaZlebloba. 
 

Bio-eco chemical research of Tbilisi sea water and its modern ecological situation./N.Buachidze. 

M.Arustashvili, A.Nicoleishvili, S.Pertaia, B.Japaridze, L.Gogaladze, L.Bubashvili/ Transactions of the 

Institute of Hydrometeorology, Georgian Technical University. -2015. -vol.121. –pp.84-86.- Georg., Summ. 

Georg., Eng., Russ. 

At the surrounding of Tbilisi sea selected 5 observation point, from where have taken water samples, in 

which was carried out hydrochemical and microbiological analysis. In the field conditions, was conducted 

physical and biochemical parameters of water by using portable device. On the base of obtained results was 

evaluated the sea water quality and established how much valid will be water for drinking after subsequent 

biochemical purification. 

 

Исследование вод Тбилисского моря и биохимическое оценка его существующего 

экологического состояния /Н.Буачидзе, М.Арусташвили, А.Николеишвили, С.Пертаия, 

Б.Джапаридзе, И.Джикидзе,  Л.Гогаладзе, Л.Бубащвили/Сб. Трудов Института Гидрометеорологии 

Грузинского  Технического Университета Грузии. -2015.- т.121 .-с.84-86. -Груз., Рез. Груз., Анг., Рус. 

На территории Тбилисского моря были выбраны  точки  для наблюдения, где брали пробы для 

гидрохимического и микробиологического анализов. На месте, с помощью портативного аппарата 

измеряли физико-химические показатели воды. С помощью полученных данных оценена степень 

качества воды Тбилисского моря. Выявлена ее пригодность для питья после биохимической очистки. 

 

 

 

 



ekologia 

2015 

hmi - t.121 

NATURAL ENVIRONMENT POLLUTION IHM - v.121 

ЗАГРЯЗНЕНИЕ ОКРУЖАЮЩЕЙ СРЕДЫ ИГМ - т.121 
======================================================================================================= 

 

87 

md. mtkvrisa da misi Senakadebis Tanamedrove  

bio-qimiuri mdgomareobis Sefaseba da maTi SedarebiTi analizi 

e.SublaZe, s.mdivani, T.gigauri 
saqarTvelo steqnikuri universiteti, hidrometeorologiis instituti, 
 

Catarda md.mtkvrisa da misi zogierTi Senakadis wylebis hidroqimiuri da mikro-
biologiuri kvlevebi. savele pirobebSi, dafiqsirda sakvlevi mdinareebis wylebis 
fizikur-qimiuri maCveneblebi. aRebul nimuSebSi ganisazRvra ZiriTadi ionebi, 
biogenuri elementebis formebi, totaluri koloformebi da E.coli. Catarebuli 
kompleqsuri kvlevebis Sedegad, Sefasda mtkvrisa da misi Senakadebis Tanadrove 
bioqimiuri mdgomareoba. 

md.mtkvari azerbaijanis saxelmwifo sazRvris gadakveTamde mTel aRmosavleT 
saqarTvelos gadaseravs, SeierTebs ra uamrav Senakads, Caedineba mingeCauris 
wyalsacavSi [1].saqarTvelos teritoriis gavlisas md.mtkvari ganicdis garkveul 
anTropogenul datvirTvas. Mmisekologiur mdgomareobas, amave dros, arTulebs 
Senakadebic. amdenad, Zalian mniSvnelovania maT mier transportirebuli  
damaWuWyianebeli ingredientebis inventarizacia da maTi  Tvisobrivi da 
raodenobrivi Sedgenilobis gamokvleva. 

dReisaTvis saqarTveloSi zedapiruli wylebiserT–erTi ZiriTadi damabinZurebe-
li faqtoria riskomunaluri seqtori (qalaqebisa da dasaxlebuli punqtebis kana-
lizaciis Camdinare wylebi). Uunda aRiniSnos, rom saqarTvelos arcerT qalaqSi ar 
aris uzrunvelyofili wylisgamwmenda qimiuri da biologiurimeTodebis 
saSualebiT. pirveladi meqanikuri gawmenda xorcieldeba mxolod q.Tbilissa da 
rusTavis regionul gamwmend nagebobaze. sawarmoo da samedicino dawesebulebebis 
Camdinare wylebi aseve warmoadgenen wylis resursebis ZiriTad gamaWuWyianeblebs. 
maTgan, mdinareebSi xvdeba iseTi specifikuri damabinZureblebi, rogoricaa 
biogenuri elementebis formebi, navTobproduqtebi, fenolebi, mZimemetalebi da 
sxva. zedapiruli wylebis dabinZurebis erTerT mTavar faqtors warmoadgens e.w. 
fekaluri wylebi,aseve Camonadeni sasoflo-sameurneo savargulebidan, romlebic 
gamdidrebulia mineraluri sasuqebisa da pesticidebis narCenebiT [2,3]. Aaqedan 
gamomdinare Sefasebul iqnamd. mtkvris wylis dReisaTvis arsebuli dabinZurebis 
xarisxi hidroqimiuri da mikrobiologiuri parametrebis mixedviT. realuri 
suraTis dasadgenad ganisazRvra damabinZurebel ingredientTa Semdegi jgufebi: 

fizikur–qimiuri maCveneblebi (pH, temperatura, gaxsnili Jangbadi, marilianoba da 
eleqtrogamtaroba), mTavari kaTionebi da anionebi, biogenuri elementebi, mZime 

liTonebi, totaluri koliformebi da E.coli. 
mosaxleobis zrdisa da anTropogenuri datvirTvis gaTvaliswinebiT md.mtkvari 

SeiZleba daiyos Semdeg eqvs segmentad: saTave–xerTvisi,xerTvisi–borjomi,borjomi–

xaSuri,xaSuri–gori, gori–Tbili,Tbilisi–rusTavi(nax.1). 
 

 
nax.1 dakvirvebis punqtebis ganawilebis sqema md.mtkvarsa 

da mis Senakadebze 
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cxr.1 da 3–Si mocemulia md.mtkvrisa da misi ZiriTadi Senakadebis fizikur–

qimiuri parametrebisa da hidroqimiur monacemTa statistika, xolo cxr. 2 da 4-Si 
naCvenebia bolo wlebSi Catarebuli kvlevis Sedegebi. Kvlevebi Catarda ISO 

standartis Sesabamisad [4,5], xolo fizikur–qimiuri maCveneblebi ki ganisazRvra 

savele pirobebSi mobiluri portatuli aparatis “HORIBA”–as saSualebiT. 
 

cxrili 1. md.mtkvris da misi zogierTi Senakadis wylis saSulo wliuri fizikur-
qimiuri maCveneblebi (2010–2012ww. 
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gamWvirvaloba, sm 
22 13 33 15 30 34 36 4 8 7 16 20 25 21 

pH 
8.50 7.99 7.65 8.76 8.14 8.36 8.68 8.01 8.00 7.90 8.53 8.29 7.90 8.55 

temperatura,0C 
6.7 6.6 7.0 7.5 8.5 9.6 9.9 26.5 26.4 26.7 25.5 23.3 20.0 21.0 

gaxsnili Jangbadi, mg/l 
6.2 7.0 6.8 6.9 7.9 6.5 6.8 6.70 6.20 7.50 8.55 8.61 9.93 9.07 

eleqtro-gamtaroba, sm/cm 

320 310 280 214 198 208 220 403.2 470.7 520.4 587.0 120.0 34.0 88.0 
marilianoba, ppt 

0.2  0.2  0.3  0.1  0.2  0.3  0.2  0.2  0.2  0.2  0.3  0.2  0.1  0.1  

 
cxrili 2. md.mtkvrisdamisizogierTiSenakadiswylisfizikur-qimiuri 

maCveneblebi (2013-2014w.) 
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pH 
8.20 8.02 8.31 7.89 7.79 8.35 8.56 7.99 8.45 8.35 7.65 8.55 8.00 8.40 

temperatura,0C 
5.6 6.8 6.5 6.7 6.5 6.6 5.2 7.0 7.2 7.2 7.5 6.0 6.4 6.2 

gaxsnili Jangbadi, mg/l 
10.3 10.5 9.5 9.6 9.8 10.2 10.5 9.3 10.2 9.8 8.9 10.1 9.7 10.2 

eleqtro-gamtaroba, sm/cm 
335 298 310 258 220 234 241 348 345 378 389 186 120 189 

marilianoba, ppt 
0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.09 0.09 0.09 
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cxrili 3. md.mtkvris da misi zogierTi Senakadis wylebis 
saSualo wliuri hidroqimiuri monacemebi (2010–2012ww.) 
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Jbm, mg/l 

1.52 1.75 5.23 2.56 1.80 2.00 2.85 2.00 3.20 3.25 1.65 1.37 1.25 1.48 

karbonati, mg/l 

3.6 2.6 8.5(CO2) 3.0 5.7 6.0 6.2 7.5 7.4 4.4 6.5 5.5 6.6 6.8 

sixiste, mg.eqv./l 

1.76 2.05 3.15 2.35 3.05 3.84 2.10 3.50 3.50 3.15 2.60 2.55 1.70 2.20 

nitriti, mgN/l 

0.030 0.020 0.058 0.035 0.020 0.051 0.025 0.660 0.564 1.101 0.045 0.223 0.158 0.185 

nitrati, mgN/l 

1.90 1.42 1.05 1.39 1.36 1.00 1.35 5.02 4.75 5.65 9.24 6.35 4.24 4.20 

amoniumi, mgN/l 

0.42 0.54 0.44 0.54 0.95 0.95 0.49 0.558 0.650 1.014 1.722 1.225 0.890 0.785 

fosfati, mg/l 

0.160 0.045 0.585 0.030 0.420 0.221 0.065 0.170 0.160 0.398 0.090 0.102 0.210 0.222 

sulfatebi, mg/l 

14.8 15.9 29.5 16.9 27.7 45.2 15.5 40.3 45.0 70.1 90.2 55.6 75.2 45.6 

qloridebi, mg/l 

8.0 7.9 10.8 9.2 8.0 10.8 8.5 7.5 7.1 8.9 12.3 15.8 14.2 22.3 

hidrokarbonati, mg/l 

120.5 130.5 175.5 140.2 195.9 202.5 155.3 220.7 170.8 178.1 200.9 185.6 194.3 179.0 

kaliumi, mg/l 

2.0 1.9 2.8 1.4 1.3 2.0 1.1 1.1 0.8 1.0 1.0 0.9 0.8 1.2 

natriumi, mg/l 

15.8 12.2 30.6 15.4 10.2 45.3 16.6 4.5 1.9.0 30.0 20.1 15.6 14.8 24.5 

kalciumi, mg/l 

25.3 26.5 35.6 30.5 40.8 55.3 26.5 51.2 50.7 47.1 35.8 38.9 40.0 37.5 

magniumi, mg/l 

6.5 6.4 8.6 8.0 7.5 9.5 6.7 8.0 9.7 9.5 9.0 7.5 8.6 6.9 

zasn, mg/l 

0.01  0.04  0.05  0.01  0.02  0.02  0.01  0.15  0.17  0.18  0.03  0.02  0.02  0.02  

rkina, mkg/l 

0.07  0.09  0.20  0.11  0.18  0.20  0.08  0.28  0.34  0.32  0.26  0.15  0.19  0.21  

TuTia, mkg/l 

11.8  10.5  12.5  11.0  9.5  12.5  5.3  16.1  30.0  16.2  30.0  27.8  25.6  24.9  

spilenZi, mkg/l 

8.2  7.0  8.9  8.2  6.2  7.9  5.5  6.7  3.4  1.5  7.9  5.2  4.3  6.0  

nikeli, mkg/l 

2.2  2.0  2.9  1.5  2.2  2.3  1.4  2.6  3.0  3.7  3.9  5.2  2.6  4.2  

tyvia, mkg/l 

2.5  3.9  9.8  2.4  1.8  3.5  2.2  2.3  3.2  3.0  3.9  5.6  6.7  5.4  

manganumi, mkg/l 

4.3 4.8 5.0 5.6 3.5 8.8 4.8  14.0  15.2  14.7  12.9  13.8  13.4  14.0  
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cvxrili 4. md.mtkvris da misi zogierTi Senakadis wylebis 
Hidroqimiuri monacemebi (2013–2014ww.) 
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Jbm, mg/l 

1.85 3.25 5.28 5.61 4.28 3.35 1.45 6.05 6.45 6.47 6.04 1.64 3.41 1.45 

karbonati, mg/l 

2.12 3.05 5.24 5.74 3.69 2.50 2.44 5.47 5.66 5.74 6.00 3.24 4.61 2.47 

sixiste, mg.eqv./l 

2.55 3.88 3.65 3.27 3.14 2.98 2.85 3.74 3.68 3.84 3.87 2.83 2.49 2.05 

nitriti, mgN/l 

0.024 0.021 0.135 0.068 0.049 0.037 0.021 0.745 0.695 0.689 0.495 0.145 0.196 0.137 

nitrati, mgN/l 

0.898 1.245 4.235 2.183 2.147 2.444 1.465 4.232 4.551 3.898 3.542 1.247 2.159 1.143 

amoniumi, mgN/l 

0.325 0.315 0.422 0.456 0.246 0.295 0.222 0.564 0.772 1.581 0.988 0.245 0.354 0.213 

fosfati, mg/l 

0.065 0.125 0.120 0.166 0.098 0.145 0.045 0.325 0.386 0.347 0.366 0.074 0.122 0.065 

sulfatebi, mg/l 

16.2 17.4 22.3 21.9 18.5 23.6 18.4 45.3 52.9 70.1 68.5 35.6 44.2 34.1 

qloridebi, mg/l 

9.2 10.1 8.9 10.4 7.4 11.3 15.0 9.5 9.6 10.2 6.7 5.9 8.5 5.8 

hidrokarbonati, mg/l 

131.2 122.5 168.4 158.3 142.3 123.6 113.6 169.5 145.2 135.9 143.9 124.9 168.5 126.3 

kaliumi, mg/l 

1.1 1.2 1.5 1.1 1.1 1.1 1.1 2.5 2.1 2.2 2.1 1.0 1.1 1.0 

natriumi, mg/l 

12.3 15.2 13.4 16.3 22.0 25.1 14.3 28.6 31.1 40.2 35.6 17.4 13.6 11.4 

kalciumi, mg/l 

23.3 25.2 35.4 33.4 41.7 40.5 22.6 51.0 56.2 59.3 58.4 24.7 31.0 24.2 

magniumi, mg/l 

6.3 6.8 9.5 8.1 7.6 8.7 6.5 9.2 8.9 10.3 9.7 6.4 7.6 6.0 

zasn, mg/l 

0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.09 0.10 0.11 0.09 0.01 0.01 0.01 

rkina, mkg/l 

0.172 0.191 0.296 0.152 0.213 0.254 0.185 0.291 0.311 0.334 0.284 0.155 0.194 0.212 

TuTia, mkg/l 

0.125 0.223 0.111 0.096 0.088 0.035 0.045 0.236 0.145 0.085 0.346 0.202 0.056 0.015 

spilenZi, mkg/l 

0.081 0.047 0.033 0.111 0.102 0.055 0.058 0.042 0.088 0.109 0.133 0.213 0.157 0.231 

nikeli, mkg/l 

0.009 0.011 0.018 0.008 0.011 0.012 0.023 0.025 0.014 0.007 0.009 0.020 0.014 0.018 

tyvia, mkg/l 

0.021 0.015 0.007 0.015 0.025 0.018 0.022 0.027 0.023 0.014 0.024 0.011 0.007 0.006 

manganumi, mkg/l 

0.005 0.011 0.009 0.012 0.005 0.008 0.014 0.007 0.016 0.047 0.031 0.017 0.005 0.008 
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2013 da 2014 wels rusTavelis erovnuli samecniero fondis mier gamocxadebuli 
grantebis “kvlevebi moswavleTa monawileobiT”  farglebSi Catarebuli kvlevebis 
safuZvelze moxda md.mtkvrisa da misi Senakadebis wylis xarisxis Sefaseba da maTi 
Sedareba ukve arsebul monacemebTan. 

Rogorc miRebuli monacemebi gvaCvenebs md.mtkvari aris hidrokarbonatuli,  
kalciumis maRali SemcvelobiT. Zedapiruli wylebisaTvis aseve mniSvnelovani 
komponentia biogenuri elementebi (azoti, fosfori), romlebic asaxaven 
zedapiruli wylebis dabinZurebis xarisxs da warmoadgenen wylis fekaluri 
dabinZurebis indikatorebs. GgansakuTrebiT sainteresoa maTi calkeuli formebis 
(NO2

-
,  NO3, NH4

+
, PO4

3-) Semcvelobebis kontroli wyalSi, romlebic damaxasiaTebelia 
iseTi procesebis gaZlierebisas, rogoricaa fekaluri dabinZureba, evtrofikacia - 
gamowveuli komunaluri da sasoflo-sameurneo Camdinare wylebis CaSvebiT 
mdinareSi. 

Rogorc cxr.2-dan Cans, nitrit-ionis koncentraciebi md.mtkvris wyalSi izrdeba 
mdinaris dinebis mimarTulebiT, gansakuTrebiT mkveTrad q. Tbilisisa da rusTavis 
monakveTSi. aucilebelia aRvniSnoT, rom amoniumis ionis koncentraciebi aWarbebs 
Sesabamis zdk-s (0,39 mg/l) 1,5-5-jer dakvirvebis punqtebis umetes nawilSi. misi 
koncentraciis mateba iwyeba ukve q.borjomidan da piks aRwevs q.Tbilissa da 

rusTavSi. 
aseTive zrdis tendenciiT (mdinaris mimarTulebiT) gamoirCeva Jbm5-ic, romlis 

maCvenebeli gansakuTrebiT mniSvnelovania zedapiruli wylebis dasaxasiaTeblad da 
Sesabamisad sensitiuria wylis organuli komponentebiT dabinZurebis SemTxvevaSi. 
maqsimums aRwevs q. Tbilisis gavlis Semdgom.  

rac Seexeba mZime liTonebs, maTi xsnadi formebi wyalSi mcirea, rasac 

ganapirobebs wylis pH-ismaRali maCvenebeli (6,5-8,5). am diapazonSi mimdinareobs 
maTi hidrolizi da isini hidroqsidebis saxiT ileqebian fskerul naleqebSi, anu 
gadanawildebian wyalSi Setivnarebul nawilakebze da sedimentebSi.amitomacwylis 

fazaSi maTi koncentraciebi arasdros ar aWarbebs Sesabamisi zdk-s mniSvnelobebs, 
Tumca maTi Semcvelobebi (nebismier fazaSi) matulobs mdinaris dinebis 
mimarTulebiT. 

rogorc zemoT iqna aRniSnuli, md.mtkvris wylis zogierT nimuSebSi aseve 
Catarebul iqna mikrobiologiuri analizebi [6], kerZod totaluri koliformebis, 
E.coli-is da fekaluri streptokokebis Semcvelobebze (ZiriTadaT q.Tbilisis 

centrlur nawilSi). maTi koncentraciebi mocemulia cxr. 5, 6-Si. 

 
cxrili 5.  md.mtkvris wylis nimuSebSi mikrobiologiuri analizis 

Sedegebi(2011–2012 წწ.) 

Stamis saxeoba 
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 E-CoLi ,1dm3–Si 500 8000 4800 30000 450 7000 6000 15000 

totaluri kolifo-

rmebi, 1dm3–Si 
1200 15000 11000 65000 1800 10000 8000 30000 

fekaluri strepto-

kokebi, 1dm3–Si 
- - - - - - - - 
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cxrili 6.  md.mtkvris wylis nimuSebSi mikrobiologiuri analizis 

Sedegebi(2013–2014ww.) 

Stamis saxeoba 
zahesi 

02.2013 

vaxuStis 
xidi 

02.2013 

zahesi 

03.2013 

vaxuStis 
xid 

i03.2013 

zahesi 

02.2014 

vaxuStis 
xidi 

02.2014 

zahesi 

03.2014 

vaxuStis 
xidi 

03.2014 

 E-CoLi ,1dm3–Si 1000 10500 6700 41000 1200 10000 9500 18000 

totaluri kolifo-

rmebi, 1dm3–Si 
1350 21000 13800 75000 2500 15300 9500 35000 

fekaluri strepto-

kokebi, 1dm3–Si 
1200 1350 1100 1300 1250 1300 1000 1250 

 

rogorc Sedegebma aCvena, zahesSi, romelic  mdebareobs q.Tbilisis Semosas-
vlelTan, mkveTraddabalia mikrobiologiuri analizis Sedegebi, vidre qalaqis 
centrSi aRebul nimuSebSi(vaxuStis xidi). SeiZleba iTqvas, rom dedaqalaqis 
centraluri nawili ufro metad binZurdeba fekaluri masebiT, rac TavisTvad 
uaryofiT zegavlenas axdens md.mtkvris wylis xarisxze. 

 

literatura _ЛИТЕРАТУРА _LITERATURE 
1. Ресурсы поверхностных вод СССР. т.9. Закавказье и Дагестан. Вып.1. Западное Закавказье. 

Под редакцией В.Ш.Цомая. Гидрометеоихдат, Ленинград, 1974. 

2. Супаташвили Г.Д. Гидрохимия  Грузии(Пресные  воды). Изд-во ТГУ, Тбилиси,2003. 

3. Гачечиладзе Г.А. Гидрологические  аспекты  химической  денудации   в   горных   регионах . 

Л.Гидрометеоиздат, 1989. 

4. G Унифицированные методы анализа вод. Москва, Химия, 1973. 

5. Фомин Г.С., Фомин А.Г. – Вода. Контроль качества и экологической безопастности по 

международным стандартам. Справочник. Москва, 2001. 

6. The Microbiology of Drinking Water (2009) – Part 4 Methods for the isolation and enumeration of 

coliform bacteria and Escherichia coli (including E-coli 0157:H7), 2009. 
 

md. mtkvrisa da misi Senakadebis Tanamedrove bio-qimiuri mdgomareobis 

Sefaseba da maTi SedarebiTi analizi./e.SublaZe, s.mdivani, T.gigauri./ 
saqarTvelos teqnikuri universitetis hidrometeorologiis institutis SromaTa 
krebuli-2015.-t.121.-gv.87-92.-qarT., rez. qarT., ingl., rus. 
Catarebuli hidroqimiuri da mikrobiologiuri kvlevebis safuZvlze dadginda, rom 
md.mtkvris wylis xarisxi miekuTvneba mcired, xolo misi Senakadi suramula 
dabinZurebul mdinareTa tips. 2011-2012 da 2014 wlebis monacemTa Sedarebis Sedegad 
gamoikveTa, Seswavlil mdinareTa daWuWyianebis zrdis tendencia, gansakuTrebiT 
biogenuri elementebisa da mikrobiologiuri parametrebis mixedviT. aRsaniSnavia 
is faqtic, rom dabinZurebis xarisxi matulobs mdinareTa dinebis mimarTulebiT. 
 

Evaluation of bio-chemical situation of riv. Kura and its effluents and their comparative 

analysis./E.Shubladze, S.Mdivani, T.Gigauri./ Transactions of the Institute of Hydrometeorology, Georgian 

Technical University. -2015. -vol.121. -pp.83-88.- Georg., Summ. Georg., Eng., Russ. 

On the base of carried out of hydrochemical and microbiological researches established, that quality of river 

Kura belongs to less, but it's affluent Suramula more polluted water types. After comparing 2011-2012 and 

2014 years data was indicated the tendency of increased pollution in studied rivers, especially biogenic 

elements and microbiological parameters. Also important fact is that level of pollution is increasing along to 

river flow 
 

Оценка современного био-химического состояния р. Кура и ее притоков и их сравнительный 

анализ./Э.Шубладзе, С.Мдивани, Т.Гигаури./ Сб. Трудов Института Гидрометеорологии Грузинского  

Технического Университета Грузии. -2015.- т.121 .-с.87-92. -Груз., Рез. Груз., Анг., Рус. 

На основе проведенного гидрохимического и микробиологического мониторинга можно сказать, что 

воды р.Кура относятся слабо загрязненным, а воды ее притокаСурамула загрязненным водным 

объектам Грузии. Сравнение данных 2011-12 и 2014 год показало, что уровень загрязнения изученных 

рек увеличивается, и эта традиция особенно четко выражается по течению рек. Из загрязняющих 

ингредиентов можно выделить биогенные вещества и микробиологические параметри. 
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darialis xeobaSi stiqiur myinvarul movlenebTan saadaptacio 

RonisZiebaTa Sesaxeb 

comaia v., beritaSvili b., kapanaZe n. 
 saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,  

 

mTel msoflioSi grZeldeba globaluri daTbobis fonze eqstremaluri 
movlenebis _ uxvi naleqebisa da maTTan dakavSirebuli wyaldidobebis, 
wyalmovardnebis, mewyerebis, Rvarcofebis, Tovlis zvavebis sagrZnobi gaaqtiureba, 
romlebic seriozul zemoqmedebas axdens bunebriv ekosistemebsa da ekonomikaze. 

naklebad xSir, magram sakmaod did saSiSroebas warmoadgens is katastrofebi, 
romlebic dakavSirebulia myinvarebis reJimTan. Mmyinvarwveris aRmosavleT seqtorSi 
mdebare myinvarebi  (nax.1.) _ WaWi (2.8 km2), devdoraki (7.0 km2), abano (2.0 km2), da 
gergeti (8.3 km2)  rogorc winsvlis (1950-1960 ww.), aseve ukan daxevis (1960-iani 
wlebidan dRemde) periodebSi sakmaod saSiSi kataklizmebiT gamoirCevian. Bbolo 35-
40 wlis ganmavlobaSi haeris temperaturis 0.4-0.6 o

C - mde momatebas md. Tergis 
xeobaSi  mohyva myinvarebis Zlieri degradacia, Tavsxma wvimebis gaxSireba, 
morenuli masalebis zrda. gaxSirda Tovlis karnizebis, dakiduli myinvarebis, 
kldeebis mowyveta, romelTa dacema iwvevs myinvarebis mdgradobis darRvevasa da 
maT uecar moZraobas. Aamis gamo ixergeba xeobebi myinvaruli gamonataniT, Caxergvis 
adgilze gubdeba Tovlisa da yinulis nadnobi wylebi, romlebic arRvevs Caxergvebs 
da miedineba qvemoT 80-90 m-mde simaRlis, 50-60 m/wm siCqariT moZravi nazRvlevi 
wyalmovardnis saxiT, romelic anadgurebs yvelafers, rac ki Sexvdeba, did zarals 
ayenebs dasaxlebul punqtebs, iwvevs savargulebis warecxvas, angrevs gzebs, xidebs, 
mniSvnelovnad azianebs saZovrebs. 5-10 km2-mde farTobi ifareba qva-RorRis 
gamonataniT.  

 

 
 

nax.1. myinvarwveris gamyinvarebis aRmosavleTi seqtori 
 
erT-erTi aseTi kataklizmis momswre gavxdiT 2014 wlis 17 maiss, dilis aTis 

naxevarze, rodesac darialis xeobaSi, md. Tergisa da md. amalis SesarTavTan 
glacialurma Rvarcofma gaiara (nax.2 a). myinvar devdorakidan daaxloebiT 5 mln m3 

Camozvavebulma kldovan - yinulovanma masam gadaketa md. Tergis kalapoti da 
mdinare 15-20 m simaRleze Seaguba, Caxerga ruseTTan damakavSirebeli saavtomobilo 
gza, daaziana 700 da 1200 mm-iani magistraluri gazsadenebi. es procesi uxvi 
naleqebis (wvima) fonze moxda ramac daaCqara masis dinamikaSi moyvana. 
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20 agvistos, 22 saaTze procesi kvlav ganmeorda nax. 2 b). Rvarcofulma nakadma 
darialis xeobaSi zustad 3 Tvis winandel  adgilze gaiara, ris Semdegac 350-400 
aTasi m3 nazRvlevma mwyobridan gamoiyvana samxedro gzis monakveTi, daaziana 1200 mm-
iani magistraluri gazsadeni, larsis mSenebare hesi, daitbora larsis sabaJo-
gamSvebi punqti da `darialhesis~ gvirabi. 

Ddarialis xeoba maRali riskis zonad aris dafiqsirebuli. xeobaSi situacia 
araprognozirebadia da arsebuli naSali masalis raodenobidan gamomdinare, Zlieri 
wvimebis SemTxvevaSi (romelic mastimulirebel rols asrulebs), specialistebi 
misi mesamed Camotanis SesaZleblobas ar gamoricxaven. 

gasaTvaliswinebelia, rom myinvarwveris gamyinvarebis sistemaSi msgavs 
katastrofebs adrec hqonda adgili [1] myinvar devdarakze _ 1776, 1778, 1785, 1808, 1817, 
1832, 1842, 1854, 1876, 1967, 2007 ww-Si (darialis katastrofa); myinvar abanoze _ 1909-1910 
ww-Si; myinvar gergetze _ 1953 w-s; myinvar kolkaze _ 1902, 1969, 2002 ww-Si 
(genaldonis ekologiuri katastrofa, rasac mohyva adamianTa msxverpli 300 –
kacamde da materialuri zarali 350-400 mln aSS dolaris odenobiT), magram bolo 
20-30 wlis manZilze, klimatis cvlilebis saerTo fonze, maTi aqtivizaciis xarisxi 
mkveTrad gaizarda. 

a)                                              b) 

 

 

 
 

nax.2. Rvarcofi darialis xeobaSi 2014 wlis 17 maissa (a) da 20 agvistos (b). 
regionuli ganviTarebisa da infrastruqturis ministrisa da eqspertTa   

gancxadebiT darialis xeobaSi stiqiis gamomwvevi mizezi myinvaris fenebis 
intensiuri moZraobaa. Tumca am mosazrebas ar iziarebs glaciologiis dargSi rusi 
avtoritetuli mecnieri, kosmosidan dedamiwis distanciuri zondirebis 
laboratoriis xelmZRvaneli – lev denisovi. gazeT `trudis ~ korespondentTan 
saubrisas (interviu 2014 wlis 23 maiss gamoqveynda) man ganacxada: `Cems xelT 
arsebuli masalebi safuZvels maZlevs davaskvna, rom am SemTxvevaSi katastrofis 
mizezi gaxda jer kidev mZinare, magram TandaTanobiT gaaqtiurebuli yazbegis 
vulkani. kosmosidan gadaRebul yazbegis mTis suraTze, daaxloebiT 4600 m 
simaRleze, samxreT-aRmosavleT kalTaze Cans mTis qanebis kolosaluri naprali, 
romelic mdinare Tergiskenaa mimarTuli. darwmunebiT geubnebiT, rom mTis am 
ferdobs 1000 o

C - mde gavarvarebuli magma awveba, romelic TandaTan uaxlovdeba 
zedapirs. ukve ramdenime aseuli metriRaa darCenili da Tu magma moaRwevs 
zedapiramde, daiwyeba vulkanis amofrqveva~ [2].  

ra mizezic ar unda yofiliyo, katastrofa mainc moxda. samwuxarod, iseve 
rogorc yvelgan, sanam tragedia ar datrialdeba jerovani yuradReba arafers 
eqceva. cxadia, zemoT xsenebuli stiqiuri movlenebis SeCereba jer-jerobiT 
adamianis SesaZleblobebs aRemateba, magram maTi Sedegebis Serbileba SesaZlebelia 
garkveuli teqnikuri da organizaciuli RonisZiebebis ganxorcielebis Sedegad.  

jer kidev 2007 wlisTvis, klimatis cvlilebaze saqarTvelos meore erovnuli 
Setyobinebis farglebSi, momzadda saproeqto winadadeba, romlis mizans Seadgenda 
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klimatis cvlilebis uaryofiTi zemoqmedebis Sedegebis Serbileba stefanwmindis 
raionSi gamavali saqarTvelo-ruseTis SemaerTebeli avtomagistralsa da ruseT-
saqarTvelo-somxeTis SemaerTebel magistralur gazsadenze [3]. Pproeqti 
iTvaliswinebda Sesaferisi saadaptacio RonisZiebebis SemuSavebas, romelebic 
uzrunvelyofda degradirebis stadiaSi myofi myinvarebis avtomagistralsa da 
gazsadenze uaryofiTi zemoqmedebis minimumamde dayvanas, rasac didi ekonomikuri da 
politikuri mniSvneloba gaaCnia. 

es saadaptacio RonisZiebebi gulisxmobda Semdegi samuSaoebis Sesrulebas:  
 saSiSi zonebis dazusteba darialis xeobis Ziridan 80-100 metr simaRlemde 

mdinareebis _ amalis, devdorakiswylis, Cxerisa da blotas xeobebSi, agreTve 300-
400 metris sigrZis monakveTze md. Tergis xeobaSi mdinareebis amalisa da Cxeris 
monakveTze; 

 myinvarebTan dakavSirebuli aRniSnuli SedarebiT mcire mdinareTa xeobebSi 
winaswari gafrTxilebis sistemis mowyoba mdinareTa Camonadenis saSiSi 
cvlilebebisa da myinvaruli zvavebis saSiSroebis SemTxvevaSi teritoriidan 
adamianTaA swrafi evakuaciis uzrunvelsayofad. sadamkvirveblo punqtebis 
mowyoba daba stefanwmindasa da sof. gveleTSi. monitoringis am sistemis 
srulyofa Tanamedrove teqnikuri saSualebebis gamoyenebiT; 

 myinvar devdarakis karnizebis xelovnuri CamoSveba afeTqebis gziT, saSiS 
stadiaSi maTi gadasvlis SemTxvevaSi; 

 xelovnuri sadrenaJo arxebis gayvana myinvar devdorakis enaSi, agreTve Caxergili 
morenuli da myinvaruli tbebidan wylis TandaTan gamosayvanad; 

 mdinareebis amalisa da Cxeris marjvena napirze dabla mdebare terasebze 2-3 
sadrenaJo arxis gayvana nazRvlevi wyalmovardnebisa da Rvarcofebis nakadis 
gasanawileblad da mdinareTa ZiriTad kalapotebSi maTi intensivobis 
Sesamcireblad; 

 md. amalis SesarTavTan md. Tergis xeobaSi 700-800 m sigrZis sadrenaJo da 
saventilacio gvirabis mowyoba. Mmd. Tergis xeobis Caxergvis SemTxvevaSi es 
gvirabi gaatarebs dagrovil wyals da amiT moxsnis mdinaris qvemo welSi 
katastrofuli wyalmovardnis saSiSroebas; 

 Caxergvis raionSi specialuri dakvirvebebis Catareba mosalodneli saSiSroebis 
maxasiaTebelTa ganawilebis rukis Sesadgenad da rekomendaciebis 
SesamuSaveblad, SesaZlo zaralis minimumamde dasayvanad. 
zemoT aRniSnuli proeqti, Sesrulebis SemTxvevaSi, Tavis wvlils Seitans 

rogorc adgilobrivi, ise globaluri garemosdacviTi problemebis gadaWraSi. igi 
xels Seuwyobs saqarTvelos satransporto infrastruqturis erT-erTi ZiriTadi 
sauReltexilo saavtomobilo gzis Seuferxebel muSaobas, aseve magistraluri 
gazsadenis usafrTxo funqcionirebis uzrunvelyofas, rac  Zalze mniSvnelovania 
rogorc saqarTvelosTvis, aseve somxeTisa da CrdiloeT oseTisTvisac. Ggarda 
amisa, xels Seuwyobs adgilobrivi mosaxleobis socialuri pirobebis 
gaumjobesebasa da regionis rekreaciuli potencialis gaZlierebas. 
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ganxilulia sxvadasxva mosazrebebi 2014 wlis 17 maissa da 20 agvistos darialis xeobaSi 
momxdari Rvarcofuli katastrofebis gamomwvevi mizezebis Sesaxeb. moyvanilia winadadebebi 
saadaptacio RonisZiebebis gansaxorcieleblad, romlebmac garkveulwilad unda 
uzrunvelyon degradirebis stadiaSi myofi myinvarebis saerTaSoriso avtomagistralsa da 
gazsadenze uaryofiTi zemoqmedebis minimumamde dayvana. 

 
On the adaptation measures related to extreme glacial events in the Dariali Gorge.  /Tsomaia V.Beritashvili B., 

Kapanadze  N./ Transactions of the Institute of Hydrometeorology at the Georgian Technical University. -2015. - v.121. – 

pp.93-96.. -Georg.; Summ. Georg.; Eng.; Russ. 

Different  reasons are discussed relevant to causes of catastrophic debris flows happened  in the Dariali Gorge on 17 Mai 

and 20 August 2014.A number of adaptation measures are proposedaimed of degrading glaciers on international  

mororwayand gas pipeline. 

 

Об адаптационных мероприятиях, связанных со стихийными ледниковыми явлениями в Дарьяльском 

ущелье.  /Цомаиа  В. Ш, Бериташвили Б. Ш., Капанадзе Н. И./ Сб. Трудов Института Гидрометеорологии Гру-

зинского  Технического Университета. –2014. – т.120. – с.93-96.- Груз .; Рез. Груз., Анг.,Рус. 

Рассмотрены различные соображения относительно причин селевых катастроф, происшедшиж в  Дарьяльском 

ущелье 17 мая и 20 августа 2014 г. Предложены адаптационные мероприятия, которые смогут свести к минимуму 

разрушительное воздействие на международные автомагистраль и газопровод ледников, находящихся   

В стадии деградации. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

U 
 
 
 
 
 



hidrometeorologiuri da ekologiuri procesebis modelireba 
2015  

hm i - t.121 

Modeling of hydrometeorological and ecological processes IHM - V.121 

Моделирование гидрометеорологических и экологических процессов ИГМ - т.121 
=================================================================================================== 

 

97 
 

SeSfoTebuli atmosferoს zogierTi   aero-dinamikuri Taviseburebebis 

Seswavla orografiis gaTvaliswinebiT 

samxaraZe i.*, xvedeliZe z.*, daviTaSvili T.** 
*saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,Tbilisi, 

saqarTvelo.. 
**iv.javaxiSvilis Tbilisis saxelmwifo universitetis i.vekuas gamoyenebiTi 

maTematikis instituti, Tbilisi, saqarTvelo.. 
  
Dukanasknel aTwleulebSi gansakuTrebiT gaizarda interesi, atmosferoSi 

lokaluri mZlavri SeSfoTebebis gavrcelebisa da maTze SesaZlo zemoqmedebis 
Sesaxeb, rac dakavSirebulia momravlebul teroristul aqtebTan, regionalur 
saomar moqmedebebTan an bunebrivi Tu xelovnuri tipis afeTqebebis SemTxvevebTan. 
bunebrivia, aseTi tipis ,,SeSfoTebebis” gavrceleba gansakuTrebiT Sesaswavlia 
mTa-gorian teritoriebze, iseTi rogoric saqarTveloa. warmodgenili Sromis 
mizania Seswavlil iqnas didi simZlavris afeTqebebis Sedegad atmosferoSi  
warmoqmnili “SeSfoTebebuli” nakadis wnevis cvlileba mcire  droSi rogorc 
reliefis gaTvaliswinebiT aseve reliefis gaTvaliswinebis gareSe. warmodgenili 
amocana analogiuria gazuri difuziis arastacionaluri procesisa, amitom Tu 
miviRebT, rom t = 0 momentSi koordinatTa saTaveSi gvaqvs atmosferuli nakadis 
SemaSfoTebeli Q simZlavris wyaro da siCqaris veli aris solenoiduri 
(grigaluri bunebis) maSin siCqaris mdgenelebi ganisazRvrebian helmholcis 
Semdegi damokidebulebiT [1,2]:    

                    ,
xy

u












     
,

yx
v













      
(1) 

sadac Ψ aris denis funqcia,  -potenciali. (1) formulebis gamoyenebiT qaris 

brunvis siCqarisa da divergenciisaTvis miiReba Semdegi damokidebuleba[1]: 
                    ,

    
D                   (2)

 
 

sadac 
 
aris brunvis siCqare, xolo D

 
siCqaris brtyeli divergencia. 

 
 

vinaidan brtyeli divergencia D  erTi rigiT mainc naklebia vidre qaris 

brunvis siCqare  , amitom miaxloebiT vwerT, rom  

                   
,
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                         gradv   ,                     (4) 

Dda afeTqebidan r
 
manZilze ,,SeSfoTebiT” gamowveuli haeris nakadis siCqare 

ganisazRvreba Semdegi formuliT [1-3]:  

24 r

Q
v


  ,                      (5) 

Aanalogiurad [3]-Si moyvanili msjelobisa wnevis cvlilebisaTvis gvaqvs:  
 

t
p




   ,                  (6) 

 amrigad wnevis cvlilebis gansazRvrisaTvis saWiroa siCqaris potencialis 
tendenciis gansazRvra. davuSvaT, rom SeSfoTebuli nakadi (talRa) vrceldeba 

barotropul garemoSi, sadac siCqaris brtyeli divergencia nulia 0D . aseTi 
midgoma Cveni amocanisTvis fizikurad gamarTlebulia imis gamo, rom procesi 
mimdinareobs ra mcire (wamebi, wuTebi) droSi wneva rCeba simkvriveze 

damokidebuli. aseT pirobebSi  
t


 sididis gansazRvrisTvis SeiZleba gamoviyenoT 

siCqaris rotoris z  mdgenelisTvis dawerili prognozuli gantoleba[2,3,4,6]:      
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  siCqaris rotoris z  mdgenelia; u  da v  siCqaris 

mdgenelebi ox  da oy  RerZebis gaswvriv;  

Sesabamisi gardaqmnebis Semdeg miviRebT Semdeg gantolebas: 
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sadac ),(  aris iakobiani.  

 cxadia, rom  me-(8) gantolebis saSualebiT 
t


-s mimarT miRebulia puasonis 

gantoleba, amitom misi amoxsna ( , )r   polarul koordinatTa sistemaSi moicema 

Semdegi saxiT [2]:  
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sadac A  aris horizontaluri adveqcia; 

 im SemTxevaSi, roca xdeba orografiis gavlenis  gaTvaliswineba, dedamiwis 
paralelsa da meridianis mimarTulebiT, specialuri maxasiaTebeli parametrebis 
SemotaniT[2] , maSin gvaqvs: 
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sadac z
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  , zP - atmosferuli wnevis mniSvnelobaa dedamiwis zedapiridan Z 

simaRleze; oP -wnevis standartuli mniSvneloba; 
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 reliefis 

gavlenis maxasiaTebeli sidideebi, Sesabamisad paralelsa da meridians gaswvriv. A          
amgvarad reliefis gaTvaliswinebiT (8) gantolebis magivrad gveqneba Semdegi 
gantoleba [2,5]: 
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 gantoleba (12) aris hemgolcis tipis gantoleba da misi amoxsna moicema 
Semdegi saxiT [2]: 

ds
tR

rdrKAd
t

R
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1
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2

1
0

0

2

0

     (13) 

sadac ( )oK   aris beselis funqcia warmosaxviTi argumentisaTvis (e.w. 

makdonaldis funqcia), romelsac aqvs logariTmuli gansakuTrebuleba 0   

wertilSi da eqspotencialurad klebulobs roca   . CvenTvis misaReb 

miaxloebebSi SeiZleba davweroT: 

1
( ) ln lnoK  


         (14) 
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sadac Cvens SemTxvevaSi 2 2

2

r
a b    da yovelives gaTvaliswinebiT (10)-is 

magivrad gveqneba: 

rdr
bar

A
t

R










0
22

2
ln    (15) 

(15) gantolebis marjvena mxareSi mdgomi integralis gamoTvlis Semdeg  
t


-

sTvis vRebulobT: 

2)ln( RARC
t







    (16) 

sadac  25,0
2

ln
2

1

22





ba
C  da misi mniSvneloba calkeuli regionebisaTvis 

Sesabamisad gamoiTvleba. visargebloT miRebuli (6), (10), (16) formulebiT da 
gamovTvaloT wnevis cvlileba rogorc reliefis gaTvaliswinebiT aseve reliefis 

gaTvaliswinebis gareSe. amisaTvis warmovadginoT horizontaluri adveqciebi A  

da 'A  sxvadasxva miaxloebebSi da ganvixiloT Semdegi ori SemTxveva: 

1. SeSfoTebuli haeris nakadis gavrcelebis sxvadasxva SemTxveva Cven 
SeviswavleT SromaSi [3] aq ki wnevis cvlilebisaTvis miviRebT Semdeg 
damokidebulebas: 

62

22 2sin

128

3

r

QR

t
p




 









         (17) 

rogorc (17) formulidan Cans im SemTxvevaSi, rodesac reliefs ar 
viTvaliswinebT wnevis cvlileba manZilis mixedviT me-6 xarisxis 
ukuproporciulia. Cven gamovTvaleT wnevis cvlilebis mniSvnelobebi wyarodan 

r=5, 10, 20 ... 100 m manZilisaTvis, roca 500R m, 3,1 kg/m3 ,

 

5000Q  m3/wm, 

SeSfoTebuli haeris nakadis gavrcelebis kuTxis sami mniSvnelobisaTvis ),
3

,
4

,
6

(


 

(ixileT cxr.1).  rogorc cxr.1-dan Cans ,,SeSfoTebuli” haeris nakadis wneva 
manZilis zrdasTan erTad mniSvnelovnad ecema da r=100 m-sTvis ,,SeSfoTebuli” 
haeris nakadi aRar gvaqvs, vinaidan 100 m-sTvis wnevis cvlileba 02,0p pa (ix. 

cxr.1). agreTve aRmoCnda, rom manZilis nebismieri mniSvnelobisaTvis wnevis 

cvlileba SedarebiT metia roca 
4


  . maSasadame, rodesac ar viTvaliswinebT 

reliefs , ,,SeSfoTebuli” haeris nakadis ZiriTadi masa vrceldeba horizontisadmi  
045 -iani kuTxiT. MgamoTvlebma aCvena, rom miuxedavad imisa rom wneva afeTqebis 

centris siaxloves didia ( r =10 m-ze wnevis cvlileba aris 4109,1 p pa.) manZilis 

zrdasTan erTad igi swrafad ecema ( r =50 m-ze 2,1p  pa), es bunebrivia ,radgan 

rodesac reliefs ar viTvaliswinebT warmoSobili ,,SeSfoTebuli” nakadis wneva  
ufro swrafad ecema atmosferos Ria sivrceSi. 

sailustraciod nax.1-ze avageT wnevis cvlilebis damokidebuleba manZilze 

( 500R m, 3,1 kg/m3,

 

,
4


  ) wyaros intensivobis sami mniSvnelobisaTvis 

( 50000,5000,500Q  m3/wm), rogorc nax.1-dan Cans roca 50000Q   m3/wm, haeris 

nakadis wnevis yvelaze didi mniSvnelobisaTvis SeSfoTebuli nakadi vrceldeba 
SedarebiT did manZilze (daaxloebiT r=150 m-mde).  
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cxrili 1. haeris SeSfoTebuli nakadis wnevis cvlileba manZilisa da 
horizontisadmi daxris kuTxis mixedviT reliefis gaTvaliswinebis gareSe. 

 
r (m) 

p (pa) 

6


 

4


 

3


 

5 6101  6102,1   6101  

10 4106,1   4109,1   4106,1   

20 257 297 257 

30 22,6 26 22,6 

40 4 4,6 4 

50 1,05 1,2 1,05 

60 0,4 0,5 0.4 

70 0,1 0,2 0,1 

100 0,02 0,03 0,02 

 

 
naxazi 1. wnevis cvlilebis damokidebuleba manZilze reliefis gaTvaliswinebis 

gareSe afeTqebis intensivobis sami mniSvnelobisaTvis. 
 
   2. nakadis gavrceleba xdeba mTa-gorian teritoriaze da adveqciis 

gavrceleba paralelisa da meridianis mimarTulebiT aris araerTgvarovani. am 
SemTxvevaSi saTanado gardaqmnebis Semdeg wnevis cvlilebisaTvis miviRebT: 

2

22
)ln25,0)

2
ln(

2

1
( RAR

ba
p 




  .   (18) 

sadac  ))cos(
4

)sin(
(

4512

2sin181
262

2

2

















 b

a

r

Q

r

Q
A  

   rogorc (18) formulidan Cans rodesac reliefs viTvaliswinebT da vuSvebT, 
rom wyarodan ,,SeSfoTebuli ” nakadis gavrceleba araTanabaria paralelisa da 

meridianis mimarTulebiT (anu 
4

2
2 y

xr  ), maSin wnevis cvlileba 

ukuproporciulia manZilis kvadratisa. Pparametrebis Semdegi mniSvnelobebisaTvis 

500R m, 3,1 kg/m3 ,

 

5000Q  m3/wm, Cven gamovTvaleT wnevis cvlilebis 

mniSvnelobebi wyarodan r=10, 20 ... 300 m manZilebisTvis kuTxis  Semdegi sami 

mniSvnelobisaTvis )
3

,
4

,
6

(


 da reliefis konfiguraciis Semdegi sami pirobis 

gaTvaliswinebiT (a>b; a<b; a=b), ricxviTi gaTvlebis Sesabamisi Sedegebi mocemulia 
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cxr.2-Si.  rogorc cxr.2-dan Cans , im SemTxvevaSi, roca ba   (mTa-gorianoba 
paralelis gaswvriv ufro metia vidre meridianis gaswvriv) , wnevis cvlilebis 
mniSvnelobebi Zalian swrafad ecema afeTqebidan 30 m manZilamde , xolo Semdeg 

xdeba nakadis Semobruneba ukan, rac bunebrivia radgan, roca ba   dabrkoleba x 
RerZis mimarTulebiT imdenad didia rom nakadi ver axerxebs gavrcelebas da 
garkveuli manZilis Semdeg ukan brundeba kuTxis nebismieri mniSvnelobisaTvis (ix. 
cxr.2).  

   roca ba  , (mTa-gorianoba paralelis gaswvriv ufro naklebia vidre 
meridianis gaswvriv), SeSfoTebuli” haeris nakadis wnevis cvlileba  manZilis 
zrdasTan erTad mkveTrad ecema 30 m-mde, xolo 50 m-is Semdeg xdeba wnevis 
cvlilebis neli tempiT dacema. am SemTxvevaSi ,,SeSfoTebuli”nakadis gavrcelebis 
maqsimaluri manZili aris daaxloebiT 200 m-mde (r=200 m-sTvis wnevis cvlileba 

2,1p  pa (ix. cxr.2). agreTve aRmoCnda, rom wnevis cvlileba 20 m-mde umniSvnelod 

metia roca ,
4


  e.i 20 m-mde nakadi ZiriTadad vrceldeba 045  -iani kuTxiT, 

xolo Semdeg misi gavrceleba xdeba 030 -iani kuTxiT (Tumca es gansxvaveba 
umniSvneloa). maSasadame, rodesac  viTvaliswinebT reliefs, ,,SeSfoTebuli” 

haeris nakadis ZiriTadi masa vrceldeba horizontisadmi Tavdapirvelad 045  
gradusiani kuTxiT, wnevac yvelaze didia  am dros, garkveuli manZilis Semdeg 
wneva izrdeba kuTxis SemcirebiT , rac bunebrivia, radgan dabrkolebis Sexvedris 
Semdeg wnevis dacema SedarebiT nela mimdinareobs, radgan reliefi ,,gzas 

uRobavs” nakads vidre 060  an 045  kuTxiT gavrcelebis SemTxvevebSi. 
 
cxrili 2. haeris SeSfoTebuli nakadis wnevis cvlileba manZilisa da 

horizontisadmi daxris kuTxis mixedviT reliefis konfiguraciis sami pirobis 
gaTvaliswinebiT.  

r (m) 

p (pa) 

a>b    (a=10
-3

, b=10
-4

) K a<b    (a=10
-4

, b=10
-3

) a=b    (a=10
-3

, b=10
-3

) 

6


 

4


 

3


 

6


 

4


 

3


 

6


 

4


 

3


 

10 4102   
4103   4102   4102   4103   

4102   4101  4102   
4101  

20 346 391 328 473 504 420 279 295 240 

30 28 28 20 85 79 61 48 42 30 

50 -0,6 -0,7 -2,3 21 17,3 12 11 8,4 5 

100 -0,2 -0,6 -0,9 4,9 3,9 2,7 2,6 1,9 1 

150 -0,09 -0,3 -0,4 2,1 1,7 1,2 1,1 0,8 0,4 

200 -0,05 -0,2 -0,2 1,2 0,9 0,7 0,6 0,5 0,2 

300 -0,02 -0,07 -0,1 0,5 0,4 0,3 0,3 0,2 0,1 

 

roca ba  , (mTa-gorianoba paralelis gaswvriv da  meridianis gaswvriv erT-
nairia), SeSfoTebuli” haeris nakadis wnevis cvlileba  manZilis zrdasTan erTad 

mkveTrad ecema 20 m-mde da wnevis cvlileba umniSvnelod metia 045  -ze, xolo 30 
m-is Semdeg xdeba wnevis cvlilebis dacema neli tempiT da nakadis gavrceleba 

ZiriTadad xdeba 030 -iani kuTxiT. am SemTxvevaSi ,,SeSfoTebuli”nakadis gavrce-
lebis maqsimaluri manZili aris daaxloebiT 150 m-mde (r=150 m-sTvis wnevis 
cvlileba 1,1p  pa (ix. cxr.2). SedarebisaTvis agebulia wnevis cvlilebis 

mrudebi reliefis konfiguraciis sami pirobisaTvis (a>b; a<b; a=b),  ( 500R m, 

3,1 kg/m3,

 
4


  )  (nax.2), rogorc nax.2-dan Cans wnevis dacema Zalian swrafad 
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xdeba,roca a>b , vidre sxva SemTxvevaSi. xolo roca ba  wneva mkveTrad ecema 30 
m-mde, xolo Semdeg misi cvlileba nela mimdinareobs.  

  analogiuri gamoTvlebi ara denis funqciis, aramed siCqaris potencialis 
mimarT Semowmebul iqna realur masalaze gorSi da cxinvalSi 2008 wlis saomari 
moqmedebis Semdeg da gamoqveynebulia SromaSi [3].  

 
sur. 2. wnevis cvlilebis damokidebuleba manZilze reliefis sxvadasxva 

konfiguraciis dros roca, adveqciis gavrceleba sxvadasxva mimarTulebiT aris 
araerTgvarovani. 
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SeSfoTebuli atmosferoს zogierTi aero-dinamikuri Taviseburebebis Seswavla 

orografiis gaTvaliswinebiT./i. samxaraZe, z. xvedeliZe, T. daviTaSvili/saqarT-

velos teqnikuri universitetis hidrometeorologiis institutis SromaTa krეbuli, 
2015,t.121,gv.97-103.- qarT. rez: qarT., ingl., rus.  

SeSfoTebuli haeris nakadis sivrcesa da droSi gavrcelebis Seswavlas udidesi 
Teoriuli da gansakuTrebiT praqtikuli mniSvneloba aqvs vinaidan aseTi 
movlenebis  Sedegi mniSvnelovania. gansakuTrebiT sainteresoa aseTi procesebis 
gavrceleba mTa-gorian teritoriaze vinaidan mcire simaRlis burcobebic ki 
swrafad anelebs nakadis moZraobis siCqares, ucvlis mas mimaTulebas da abrunebs 
sawinaaRmdego mxaresac ki. swored aseTi movlenebi Seiswavleba mocemul naSromSi 
sadac mocemulia ricxviTi Tvlis Sedegebi da maTi analizi.  
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Investigation of some features of aero-dynamic flow above the non-homogeneous territory/ 
I.Samkharadze, Z.Khvedelidze, T.Davitashvili./ Tansactions of the Institute of Hydrometeorology et the 

Georgian Technical University. 2015, vol.121, pp.97-103.- Georg., Summ: Georg., Eng., Rus. 

Study of propagation in the space and time of air flow, generated by the action of high-power phenomenon, 

has huge theoretical and especially practical value as their results are long and important. Especially interesting 

is propagation of disturbed air flows above the mountainous territory as even low height hills slow down the 

velocity of flow motion and often changes its direction and sometimes even to the opposite direction. Exactly 

such kind of tasks are discussed in the present article where  theoretical justification of which and some results 

of numerical calculations and its analyses are presented. 

 

Изучение некоторых аэро-динамических своеобразий возмущенных потоков над горными 

территориями/Самхарадзе И.Н. ,  Хведелидзе З.В.,  Давиташвили Т.П. /Сб. Трудов Института Гидро-

метеорологии Грузинского Технического университета. 2015. вып.121, c.97-103.- Груз. Рез: Груз.,Англ., 

Рус. 

Исследования распространения в пространстве и во времени воздушнных потоков, заражденных 

под воздействием мощного взрива, емеет огромную теоретическую и особенно практическую 

ценность так как результаты этих явлений опасны. Особенно интересен распространение 

возмущенных потоков над гористой территории. Даже низкие холмы замедляют скорость движения 

потока, и часто изменяют его направление и иногда даже изменяют его направление к 

противоположному. Точно такаие вопросы изучаются в этой статье где дается как теоретическое 

обаснование также некоторые результаты вычислений и их анализ. 
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Tanamgzavruli distanciuri zondirebis safuZvelze aRmosavleT 

saqarTvelos mcire myinvarebis kvleva 

Ll. Sengelia*, g. korZaxia*, g. Tvauri**, v. comaia*, ZaZamia m***. 
* saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

** iv. javaxiSvilis Tbilisis saxelmwifo universitetis m. nodias geofizikis 
instituti. 

*** garemos erovnuli saagento. 
(statia Sesrulebulia ssip SoTa rusTavelis erovnuli samecniero fondis 
fundamenturi kvlevebisaTvis saxelmwifo samecniero grantis proeqtis FR /586/9-

110/13 farglebSi) 
 

kavkasionis CrdiloeT gverdiT qedze da Sto qedebze (totebze) farTod aris 

warmodgenili mcire myinvarebi, romelTa farTobebi 0.5 km2 ar aRemateba. ganvixiloT 

aRmosavleT saqarTvelos aRmosavleT nawilSi mdebare mcire myinvarebi, 

romelTaTvisac SesaZlebeli gaxda maRali garCevadobis Tanamgzavruli suraTebis 

mopoveba.  

Tanamgzavruli distanciuri zondirebis safuZvelze Sesaswavli myinvarebis 

konturebis da maxasiaTeblebis dadgenisas visargeblebT im meTodologiiT, 

romelic avtorebis mier ganviTarebulia [1,2] SromebSi.   

myinvarebis kvlevisaTvis viyenebT Pproeqtis „miwispira yinulebis globaluri 

gazomvebi kosmosidan“  (Global Land Ice Measurements from Space  /akronimi GLIMS/)monacemTa 

bazebs. es bazebi Seqmnilia Tanamgzavr TERRA-s ASTER (Spaceborne Thermal Emission and 

Reflection Radiometer) sensoris monacemTa safuZvelze [3]. es sensori xilul da 

infrawiTel diapazonebSi moipovebs monacemebs da misi maqsimaluri sivrciTi 

garCevadoba 15 m-s Seadgens. 

reliefis cifruli modelis (Digital Elevation Model /akronimi DEM/) generireba 

SesaZlebeli aris Tanamgzavr TERRA-s ASTER sensoris monacemebis saSualebiT. 30 m 

sivrciTi garCevadobis reliefis cifruli modeli Tanamgzavr TERRA-s ASTER 

sensoris-is veb misamarTze aris xelmisawvdomi (http://asterweb.jpl.nasa.gov). 

multispeqtrul Tanamgzavrul monacemebTan erTad reliefis cifruli modeli 

myinvarebis Seswavlis mZlavr instrumentad iqca [4,5]. 

maRali sivrciTi garCevadobis Tanamgzavruli suraTebis xelmisawvdomi wyaroa 

Google-is veb-programa Google Earth. saqarTvelos teritoriis umetesi nawilisaTvis es 

programa 0.5-0.8 m-is sivrciTi garCevadobis suraTebs gvTavazobs, rac myinvarebis 

konturebis didi sizustiT digitalizaciis saSualebas iZleva. Google Earth-is 

gamoyenebiT SesaZlebelia maRali sivrciTi garCevadobis dedamiwis xelovnuri 

Tanamgzavrebis (Spot, IKONOS, Quickbird, RapidEye) monacemebis miReba. 

myinvarebis Sesaxeb informacia daculia agreTve ssrk myinvarebis katalogSi. 

aRmosavleT saqarTvelos myinvarebis Sesaxeb informacia warmodgenilia [6-8]-Si. 

Tanamgzavridan dedamiwis zedapiris monitoringze mniSvnelovan zegavlenas 

axdens amindis pirobebi, kerZod Rrublianobis SemTxvevaSi Tanamgzavruli 

suraTebis gamoyeneba sxvadasxva monacemebis misaRebad faqtiurad SeuZlebelia. 

myinvarebze dakvirvebisas am SezRudvas emateba TviT myinvaris zedapiris 

mdgomareoba.  aRsaniSnavia, rom am dros myinvari maqsimalurad Tavisufali unda 

iyos Tovlis safrisagan, kerZod distanciuri monitoringi unda ganxorcieldes 

ablaciis damTavrebidan pirveli Tovlis mosvlamde. es periodi Zlier aris 
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damokidebuli myinvaris adgilmdebareobaze, anu simaRleze, klimatze da amindis 

pirobebze. 

Tanamedrove klimatis pirobebSi saqarTvelosaTvis es droiTi intervalia 

agvistos bolodan daaxloebiT oqtombris dasawyisamde. 

myinvarebis konturebis gavleba movaxdineT manualuri digitalizaciiT. 

gamoviyeneT Google Earth-is monacemTa bazaSi daculi 2006 wlis 26 agvistoTi 

(piriqiTi qedis anu TuSeTis qedis mdinareebis auzis myinvarebisaTvis)  da 2011 

wlis 22 seqtembriT (mdinareebis arxotiswyalis da juTas auzis myinvarebisaTvis)  

daTariRebuli maRali sivrciTi garCevadobis suraTebi. 

aRmosavleT saqarTvelos aRmosavleTi nawilis myinvarebis Seswavla daviwyeT im 

TanmimdevrobiT, rogorc isini warmodgenili arian myinvarebis katalogis cxrilSi 

anu aRmosavleTidan dasavleTisaken. gansaxilveli myinvarebi mcire zomis gamo 

GLIMS (Global Land Ice Measurements from Space)-is monacemTa bazaSi Setanili ar arian da 

Sesabamisad ar aris mocemuli maTi  konturebi. programa Google Earth-Si mocemulia 

mxolod zogierTi maTganis saidentifikacio kodebi myinvarebis msoflio katalogis 

(World Glacier Inventory /akronimi WGI/) mixedviT. aman saSualeba mogvca gamogveyenebina 

es myinvarebi saorientaciod. 

aRmosavleT saqarTvelos mcire myinvarebis identificirebisaTvis, 
aRmosavleTidan dasavleTisaken ganlagebis mixedviT, gamoviyeneT ssrk myinvarebis 
katalogebSi moyvanili sqemebi (sur.1-3). 

 
 
 
sur.1. myinvarebis ganlagebis sqema gakosa da piriqiTa alaznis mdinareTa auzebSi. 

saidentifikacio myinvarebi №6-19 mdebareoben mdinare piriqiTa alaznis 
auzSi. 1 - wyalgamyofebi, 2 -mwvervali, 3 - mdinare, 4 - myinvari Tavisi nomriT, 
5 - 0,1 km2 -ze naklebi farTobis mqone myinvari (Tovlnari) Tavisi nomriT, 6 - 
uReltexilebi, 7 - wylis dinebebi, romlebsac ara aqvs mudmivi nakadi.  
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sur.2. myinvarebis ganlagebis sqema 
mdinare asas (saqarTveloSi 
arxotiswyalis) auzSi. 
saidentifikacio myinvarebi № 1-3. 1 _ 

qedi, 2 _ mwvervali, 3 _ 0,1 km2-ze 
meti farTobis mqone myinvari da misi 
nomeri, 4 _ 0,1 km2-ze naklebi 
farTobis mqone myinvari Tavisi 
nomriT, 5 _ mdinare 

sur.3. მyinvarebis ganlagebis sqema mdinareebi 
fiagdonis, gizeldonis da mdinare Tergis  zemo 
welSi. saidentifikacio myinvarebi № 96 da 97, 
mdebareoben mdinare Tergis auzSi, mdinare juTas 
xeobaSi. 1 _ wyalgamyofi, 2 _ mwvervali, 3 _ 
myinvargamyofi, 4 _ mdinare, 5 _ miwisqveSa dineba, 6 _ 

myinvari Tavisi nomriT, 7 _ 0,1 km2-ze naklebi 
farTobis mqone myinvari 

   
meti sizustisaTvis, yvela myinvarisaTvis Google Earth-is saSualebiT ganvsazRvreT 

maTi mdebareobis koordinatebi da SevadareT msoflio katalogSi mocemul 
kooordinatebs. ssrk myinvarebis katalogSi koordinatebi ar aris mocemuli. 
msoflio katalogSi saorientacio myinvarebis maxloblad moviZieT TiToeuli 
myinvaris saidentifikacio kodi, ris safuZvelzec ganvsazRvreT ssrk katalogiSi 
maTi saidentifikacio nomrebi da Sesabamisi maxasiaTeblebi.  

msoflio myinvarebis katalogis eleqtronuli versia (World Glacier Inventory 

/akronimi WGI/)) yofili sabWoTa kavSiris teritoriisaTvis Sedgenilia ssrk 
myinvarebis katalogis nabeWdi versiis safuZvelze. 

gasuli saukunis 50-ian wlebSi ssrk myinvarebis katalogis ZiriTadi cxrilis 
nabeWdi formati gadayvanili iqna eleqtronul World Glacier Inventory (WGI)-is 
formatSi ruseTis mecnierebaTa akademiis  geografiis institutis glaciologiis 
ganyofilebis TanamSromlebis mier akademikos v.m. kotliakovis xelmZRvanelobiT. 
sxvadasxva mizezebis gamo versia, romelic inaxeba Tovlisa da yinulis erovnul 
centrSi (National Snow and Ice Data Center /akronimi NSIDC/) (aSS) Seicavs Secdomebs 
da gamotovil adgilebs. amis gamosworebas, wlebis Semdeg, Seecadnen amave 
institutis TanamSromlebi da warmoadgines eleqtronuli versia: „Ледниковые 
системы в Каталоге ледников СССР в формате WGI“. 

aRmosavleT saqarTvelos aRmosavleT nawilis myinvarebis koordinatebiT 
dazustebuli saidentifikacio kodebis cxrili Sesabamisi saxelwodebiT da nomriT 
msoflio da ssrk katalogebSi mocemulia cxr. 1. cxrilis mixedviT rigiT 1 − 16 
myinvari moviZieT ssrk katalogis me-9 tomis me-3 gamoSvebis 1 nawilSi, rigiT 17-dan 

19-mde − me-8 tomis me-12 nawilSi, xolo  20 da  21 me-8 tomis me-11 nawilSi [6-8]. 
1-l cxrilSi moyvanilia: 

• saidentifikacio kodi da saxelwodeba (saxeldebuli myinvarebisaTvis) myinvarebis 
msoflio katalogis (WGI) mixedviT; myinvarebis ganedi da grZedi Google Earth-is da 

WGI mixedviT;  
• ssrk myinvarebis ZiriTadi cxrilis nabeWdi formatis mixedviT maTi saxelwodeba 

da №. 
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• WGI-is formatis mixedviT maTi saxelwodeba da №. 
 

cxrili 1. myinvarebis identificirebis Sedegebi, koordinatebi, ssrk da msoflio 
katalogebis mixedviT Sesabamisi saxelwodebebi da nomrebi. 

№ №  
ssrk 
kat. 

sqemis 

Mმixed. 

 

ID 

WGI-is mixedviT 

ganedi 
 Google 

Earth 
mixedviT 

gan.  
WGI 
mix 

grZedi 
Google 

Earth 
mixedviT 

grZ. 
WGI 
mix. 

ssrk katalogis 

mixedviT saxელწ. 
da № 

WGI-is formatis 
mixedviT maTi 

saxelwodeba da 
№ 

1 6 SU4G09301006 42,479404 42,48 45,769522 45,78 92a  92A   

2 7 a SU4G09301007 a 42,484983 42 ,48 45,768290 45,78 92b   92B  

3 7 b SU4G09301007 b 42,486430 42,48 45,773772 45,77 92b   92B  

4 8   SU4G09301008 42,479497 42,48 45,769748 45,77 Cero 92 CHERO (92) 

5 9 SU4G09301009 42,484983 42,48 45,768290 45,77 92c   92V 

6 10 SU4G09301010 42,475403 42,48 45,752128 45,75 92d 92G 

       

7 

11 SU4G09301011 42,475186 

 

42.48 45,733515 

 

45,3 aRm. diklo 93 VOSTOCHNY 

DIKLO (93) 

8 12 SU4G09301012 

 

42,472363 

 

42,47 45,715043 

 

45,72 

 

das.diklo 94 ZAPADNY DIKLO 

(94) 

9 13 a SU4G09301013 a 42,492794 42,50 45,681857 

 

45,68 Cigos myinvari 
№5, 96 

CHIGOS-KINVARI 5 

(96) 

10 13 b SU4G09301013 b 42,493194 42.50 45,685110 45,68 Cigos myinvari 
№5, 96 

CHIGOS-KINVARI 5 

(96) 

11 14 SU4G09301014 42,502027 

 

42,50 45,675265 

 

45,68 

 

Cigos myinvari 
№4, 97 

CHIGOS-KINVARI 4 

(97) 

12 15 SU4G09301015 42,491326 

 

42,50 

 

45,648129 

 

45,65 

 

Cigos myinvari 
№1, 100 

CHIGOS-KINVARI 1 

(100) 

13 16 SU4G09301016 42,496920 

 

42.50 45,645728 

 

 

45,65 

 

 

samx.-das. didi 
xevi, 101a 

JUGO-ZAPANY 

DIDIHEVI (101A) 

 14 17 SU4G09301017 

 
42,.500871 

 

42,50 

 

45,639702 

 

45,63 

 

aRm. didi xevi, 
101b 

VOSTOCHNY 

DIDIHEVI (101B) 

15 18 SU4G09301018 

 

42,504329 42,50 

 
45,633127 

 

45,63 

 

cent. didi xevi, 
101c 

ZENTRAL'NY 

DIDIHEVI (101V) 

16 19 SU4G09301019 

 

42,503331 

 

42.50 45,624558 

 

45,62 

 

das.didi xevi, 
101 

ZAPADNY 

DIDIHEVI (101) 

17 1 SU4G08012001 42,683965 42,68 44,865422 44,87 170 170 

18 2 SU4G08012002 42,670947 42,67 44,847976 44,85 169 169 

19 3 SU4G08012003 42,661115 42,67 44,842662 44,85 168 168 

20 96 SU4G08011096 42,616036 42,62 44,834045 44,83 193 193 

21 97 SU4G08011097 42,612081 42,62 44,821881 44,82 197 197 

 
Sesaswavli myinvarebisaTvis cxril 1-Si Google Earth-is mixedviT moyvanili 

geografiuli koordinatebi  emTxveva msoflio katalogis (WGI)-is monacemebs, rac 
myinvarebis identifikaciis sizustes adasturebs. gansxvaveba mxolod, ramdenime 
monacemSia da isic erT measedSi, rac koordinatebis gazomvis sizustis 
farglebSia. amdenad Sesaswavli myinvarebisaTvis msoflio katalogis (WGI) 
mixedviT miniWebuli saidentifikacio kodebi sinamdviles Seesabameba. 

garda amisa unda aRiniSnos, rom me-7 da 13 myinvarebidan TiToeuli danawevrda 
or myinvarad: 7a da 7b, 13a da 13b. aRsaniSnavia, rom  Sesaswavl myinvarebs Soris 
yvelaze didi farTobi da sigrZe aqvT myinvarebs  SU4G08012002 (0,47 km2; 1,79 km) da 
Ceros myinvars− SU4G09301008 (0,38 km2; 1,8 km). 

amgvarad, aRmosavleT saqarTvelos aRmosavleT nawilis myinvarebis 
identificirebisaTvis: 
• visargebleT ssrk myinvarebis katalogebSi [6-8] moyvanili sqemebiT (sur. 1-3);  

 movaxdineT myinvarebis zusti geografiuli mibma, risTvisac  ganvsazRvreT maTi 
mdebareobis koordinatebi Google Earth-is saSualebiT da SevadareT msoflio 
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katalogSi mocemul geografiul koordinatebs, rac myinvarebis identifikaciis 
sizustis dasadastureblad gamoviyeneT. 

mas Semdeg, rac davadgineT Sesaswavli myinvarebis saidentifikacio kodebi, 
SevecadeT Segvedgina aRmosavleT saqarTvelos mcire myinvarebis maxasiaTeblebis 
cxrili.  

Sesaswavli myinvarebis mcire zomis gamo maTi firnis xazis dadgena 
Tanamgzavruli informaciiT, vizualurad sakmaod rTulia, radgan myinvarebis 
kvebis da ablaciis areebi mkveTrad ar aris dayofili. Tumca firnis xazis 
dasadgenad, katalogis msgavsad, gamoviyeneT geferis meTodi. Tanamgzavruli 
suraTis saSualebiT  sirTules warmoadgens, agreTve, mcire zomis myinvarebis 
mTliani da Ria nawilis naTlad warmodgena. im myinvarebisaTvis, romelTaTvisac  
katalogis mixedviT mTliani da Ria aris mniSvnelobebi emTxveoda, Cvenc 
Tanamgzavruli informaciiT miRebuli mTliani aris mniSvnelobebi SevitaneT Ria 
aris mniSvnelobebis grafaSi. 

Sesaswavli myinvarebis konturebis validaciisaTvis visargebleT 60-iani wlebis 
sabWoTa kavSiris droindeli topografiuli rukebiT (1:50000), romlebic Tavis 
droze gamoyenebuli iyo myinvarebis katalogis Seqmnisas.  

aRmosavleT saqarTvelos mcire myinvarebis vizualizacia Google Earth-is mixedviT 

da Sesabamisი topografiulი rukebi warmodgenilia sur. 5_7-ze. 
 

 

 
a. b. 

sur.5. piriqiTi qedis (TuSeTis qedis) mdinareebis Ceroswylis,  
       didoelTawyalis xeobebSi mdebare  myinvarebis (a.) 3D vizualizacia   
      da  konturebi, (b) myinvarebis konturebis Sedareba topografiul rukasTan. 
 

 

 
a. b. 

sur.6. piriqiTi qedis (TuSeTis qedis)  mdinareebis Cigoswylis da didixevis 
xeobebSi mdebare myinvarebis: (a.) 3D vizualizacia da konturebi, (b.) 
myinvarebis konturebis Sedareba topografiul rukasTan.  
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a. b. 

sur.7. mdinareebis axielis da juTas xeobebSi mdebare myinvarebis: (a.) 3D 
vizualizacia da  konturebi; (b.) myinvarebis konturebis Sedareba 
topografiul rukasTan. 

 
Tanamgzavruli informaciiT miRebuli myinvarebis maxasiaTeblebis Sesadareblad 

katalogis monacemebTan, moviZieT maTi Sesabamisi maxasiaTeblebi ssrk myinvarebis 
katalogis nabeWd versiaSi [6-8]. zemoTmoyvanili meTodologiis safuZvelze 
dazustda mcire myinvarebis konturebi da ganisazRvra myinvarebis ZiriTadi 
maxasiaTeblebi. 

Sesabamisi monacemebi moyvanilia cxr. 2-Si.  

cxr. 2-is Catarebulma analizma aRmosavleT saqarTvelos mcire myinvarebis 
maxasiaTeblebis Sesaxeb gamoavlina:   
• yvela myinvaris sigrZe mcirdeba, gamonakliss warmoadgens erTi myinvari 

(SU4G09301009); 
• yvela myinvaris farTobi mcirdeba, gamonaklisia erTi myinvari (SU4G093010170), 

romelic ar icvleba; 
• yvela myinvaris minimaluri simaRle izrdeba, garda ori myinvarisa (SU4G09301009 

da SU4G08012001); 
• maqsimaluri simaRle gazomvis cdomilebis farglebSi umetesi raodenobis 

myinvarisaTvis ar icvleba, magram zogierTi myinvarisaTvis mcirdeba. es aixsneba 
maTi zomebis simciriT. isini mdebareoben mTis kalTebze da daTbobis Sedegad 
maTi zomebi iklebs, rogorc enis bolos, aseve zeda nawilSic.  
amgvarad, zemoTmoyvanili aRmosavleT saqarTvelos mcire myinvarebis 

identificirebisaTvis aRniSnuli meTodologiis safuZvelze Catarda myinvarebis 
zusti geografiuli mibma, ramac myinvarebis identifikaciis sizuste uzrunvelyo.  

Sesaswavli myinvarebis saidentifikacio kodebis, dadgenis Semdgom ganisazRvra 
mcire myinvarebis konturebi da maTi ZiriTadi maxasiaTeblebi. 

garda amisa, miRebuli Sesabamisi cxrilis dawvrilebiTma analizma gamoavlina 
mcire myinvarebis cvlilebis Taviseburebebi. Tu ki didi zomis myinvarebisaTvis 
maqsimaluri simaRle ar icvleba, Catarebulma kvlevebma gamoavlina, rom mcire 
myinvarebis patara zomis gamo mcire myinvarebisaTvis igi  mcirdeba. 
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cxr. 2.aRmosavleT saqarTvelos mcire myinvarebis maxasiaTeblebi. (1)-iT 
mocemulia Tanamgzavruli distanciuri zondirebis safuZvelze miRebuli Sedegebi; 
(2)-iT mocemulia myinvarebis ssrk katalogis Sesabamisi monacemebi. 

                    
 Catarebuli kvlevis safuZvelze ZiriTadi daskvnaa, rom mcire myinvarebis 
ZiriTadi maxasiaTeblebis gansazRvrisaTvis Tanamgzavruli distanciuri 
monitoringi friad efeqturia. Ees daskvna uaRresad mniSvnelovania, radgan adrec 
mcire myinvarebis kvleva miwispira dakvirvebebis safuZvelze Zlier SezRuduli iyo, 
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xolo bolo wlebis ganmavlobaSi mcire myinvarebis kvleva faqtiurad ar 
xorcieldeboda. 

amdenad mcire myinvarebis kvlevisaTvis Tanamgzavruli distanciuri zondirebis 
gamoyeneba gvevlineba ZiriTad saSualebad gamovavlinoT mdgomareoba mcire 
myinvarebTan dakavSirebiT, gavigoT rogor Seicvala maTi zomebi, romeli myinvari 
Zlier Semcirda zomebSi an saerTod gaqra. 
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GIS da Tanamgzavruli teqnologiebi tyis safaris monitoringisaTvis 
m. tatiSvili, m. melaZe, i. mkurnaliZe, l. CinCalaZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 
 

satyeo meurneobaSi Tanamedrove teqnologiebidan warmatebiT gamoiyeneba dis-
tanciuri zondireba, romelic aseve aqtualuria naxSirbadis sekvestris xSiri moni-
toringisTvis agrometyeveobaSi [1]. distanciurad gadmocemuli informacia uzrunve-
lyofs alternatiuli saxis monacemebs. yvelaze xSirad gamoiyeneba xilul-axlo in-
frawiTeli (vis-NIR) deteqtorebi mcenareuli safarisTvis. xilul-axlo infrawiTeli 
wyaroebis yvelaze gavrcelebuli produqtia vegetaciis indeqsis normalizebuli 
sxvaoba (NDVI), romelis saSualebiTac xdeba dakvirveba vegetaciaze. panqromatuli 
(PAN) monacemebi yvelaze xSirad gamoiyeneba sazRvris delimitaciis an tyis tipebis 
arealis gamovlenisTvis aeruli gadaRebebis msgavsad. miwispira monacemebi yovel-
Tvis saWiroebs nebismieri distanciuri zondirebis teqnikis monacems. distanciuri 
zondirebis saSualebiT SeiZleba Segrovdes Semdegi monacemebi: tyis xemcenareTa 
jiSi, varjis gvirgvini, miwis zeda biomasa, dacemuli radiacia, fenologia, domi-
nanturi xemcenareebis foTlis orientacia da dakvirvebis sxva monacemebi. gamokvle-
vebma aCvena, rom garkveuli radaruli monacemebi SeiZleba iyos sasargeblo tyis sa-
faris teqsturisa da araerTgvarovnebis Sefasebisas. mcenareuli analizis dros ve-
getaciis indeqsiD(VI) yvelaze xSirad gamoyenebadi produqtia distanciurad zondi-
rebuli monacemebis gamoyenebisas [6]. am maCvenebelis (da yvela sxva mcenareuli ma-
Cveneblebis) safuZvelia is, rom yvela mcenareul safars aqvs damaxasiaTebeli zo-
gadi speqtrebi. es tipiuri amrekvladoba mcenareuli speqtris mxridan ZiriTadad 
aris mcenareuli qlorofilis Semcvelobis, mcenaris ujredovani struqturis da 
mcenareSi wylis Semcvelobis funqcia. qlorofili STanTqavs sinaTlis energias  
680 nm-ze, romelic mieTiTeba speqtris arxiT. gamokvlevebma aCvena, rom foTolis 
struqturis ujredSida sivrce aireklavs axlo infrawiTel energias 790 nm-ze. 
yvelaze xSirad iyeneben mcenareuli Sefasebis monacemebs wyaroebidan: AVHRR, Lan-

dsat (MSS da TM), SPOT, AVIRIS, CASI, RADARSAT da dedamiwis momavali sadamkvirveblo Ta-
namgzavrebi Lewis da Clark. TiToeul maTgans SeuZlia gadmosces monacemebi piqselis 
sxvadasxva zomebiT, droiTi sixSiriT, da donis teqnikuri sirTulis mixedviT [2]. 
mas Semdeg, rac distanciurad zondirebuli gamosaxuleba iqneba miRebuli, isini sa-
bolood gamoyenebul unda iqnas niadagis mcenareuli safaris klasificirebisaTvis. 
yvela xilul infra-wiTel gamosxivebaze dafuZnebuli gamosaxuleba moiTxovs gark-
veul atmosferul kalibrebas. es aucilebelia TiToeuli monacemTa bazisTvis, 
radgan sensori zomavs sivrcis yvela komponentis arekvladobas adgilsa da atmos-
feros Soris. aqedan gamomdinare, gamovlenili gausworebeli signali aris funqcia 
imisa, Tu ra aris dedamiwis zedapirze da aseve atmosferos Semadgenlobisa, rog-
oricaa aerozolebi, wylis orTqli an smogi. atmosferuli kalibrebis Semdeg, ga-
mosaxuleba unda iyos klasificirebuli sxvadasxva tyis tipebis mixedviT, romlis 
piqselis tipis stratificireba ganisazRvreba momxmarebelis mier (saxeobis, asakis, 
klasis da a.S.). hiperspeqtruli suraTebis klasifikaciisTvis xelmisawvdomia sxva-
dasxva meTodebi. cxrili 1-Si moyvanilia satyeo monitoringis distanciuri zon-
direbis platformebis zogierTi magaliTi.  

kanadis satelituri RADARSAT moqmedeba daiwyo 1995 wlis noemberSi. igi 
uzrunvelyofs regionaluri masStabis xSir gamosaxulebebs komerciuli miznebisT-
vis. arsebobs mravali wyaro, saidanac SeiZleba  distanciurad zondirebuli mona-
cemebis moZieba. yvelaze xSirad iyeneben mcenareuli Sefasebis monacemebs Semdegi 
wyaroebidan: AVHRR, Landast (MSS da TM) da SPOT, aseve wyaroebs, romlebic ufro 
mniSvnelovania, rogoricaa AAVIRIS, CASI, RADARSAT da dedamiwis momavali sadamkvi-
rveblo Tanamgzavrebi luisi da klarki. TiToeul maTgans SeuZlia monacemebi 
piqselis sxvadasxva zomebiT, droiTi sixSiriT da donis teqnikuri sirTulis 
mixedviT gadmosces [3]. 
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cxr. 1. satyeo monitoringis distanciuri zondirebis platformebis zogierTi. 
magaliTi multi-multispeqtruli monacemi; hiper-hiperspeqtruli monacemi; pan – 
panqromatuli monacemi (Sav-TeTri)  

sensori 
wvdomis 
formati 

speqtruli 
dafarva 

piqselis 
zoma (m) 

arxis # 
dafarvis 
zona (km) 

AVHRR Tanamgzavri 58-12.5 
1100-multi; 

1100-Termuli 
4 2700X2700 

LANDSAT 

(TM) 
Tanamgzavri 

45-2.35; 
2-2.35 

30-multi 
120-Termuli 

6 185X185 

SPOT Tanamgzavri 5-8.9 
20-multi 
10-pan. 

3+pan. 60X60 

LEWIS Tanamgzavri 4-2.5 
30-multi 

5-pan 
384+pan. 13X13 

AVIRIS sahaero 41-2.45 20-hiper 224 10X10 

CASI sahaero 41-9.25 
simaRleze 

damokidebuli 
288 an 15 

simaRleze 
damokidebuli 

RADARSAT Tanamgzavri radari 28-ganivi - 
100X250X500 

(rezoluciaze 
damokidebuli) 

 

AVHRR (gaumjobesebuli, Zalian maRali rezoluciis radiometri). amerikis 
SeerTebuli Statebis Tanamgzavri AVHRR monacemebs warmoadgens 2399 km farTo 
xedvis zoliT. sateliti orbitaze dedamiwas dReSi 14-jer 833 km simaRlis 
zedapiridan Semoufrens. monacemTa es wyaro Riaa ANASA saitze da xelmisawvdomia 
yoveldRiurad. am sensoris gamoyenebis erTi naklovanebaa misi mcire monitoringi, 
miRebuli  suraTi aris 1.1 km×1.1 km rezoluciis, romelic ufro didia, vidre  
yvelaze mcire gamwvanebis operaciebis masStabi. dedamiwaze monacemebs gadmoscems 
eleqtromagnituri speqtris xilul axlo infrawiTeli, infrawiTel da Termul 
ubanSi. gavrcelebuli Rrublis safari SeiZleba iyos problematuri kargi 
monacemebis  miRebaSi  wvimebis sezonSi. es aris yvelaze xSirad gamoyenebuli 
monacemebis wyaro kontinenturi mcenareuli safaris SefasebaSi.  

LANDSAT - Tanamedrove satelituri Tematuri kartografia (TM) da marTavs NASA. 
dafarva xorcieldeba yovel 16 dReSi. piqselis sivrciTi rezolucia 25×25 metria. 
gadmocemuli monacemebi aris arekvlili monacemebi dedamiwis zedapiridan, 
romelic Cans, eleqtromagnituri speqtris uaxloes infrawiTeli da infrawiTel 
ubnebSi. am monacemTa wyaros aqvs informaciis Svidi arxi, romelic xelmisawvdomia 
momxmarebelisTvis:  2,3 da 4 arxebi pirvel rigSi gamoiyeneba vegetaciis 
dadgenisTvis;  1 arxi gamoiyeneba bathymetric rukebisTvis, arxebi 5 da 7 NIR arxebi da 
6 arxi uzrunvelyofs monacemebs speqtris Termul ubanSi. VIS-NIRN monacemebis 
tipis gamo, Rrublis gavrcelebuli safari SeiZleba gaxdes xelisSemSleli 
xarisxiani monacemebis miRebaSi wvimebis  sezonSi. 

LEWIS. NASA misias planeta dedamiwisTvis dagegmili aqvs ori Tanamgzavris ga-
Sveba momdevno ori wlis ganmavlobaSi: Lewis da Clark. Lewis iqneba bevri instrumenti, 
maT Soris Hyper Spectral Imeger, romelsac eqneba orive PAN da Multispectral deteqtorebi. 
PAN monacemebi xelmisawvdomi iqneba uprecedento 5 metriani rezoluciiT da 
Multispectral monacemebi xelmisawvdomi iqneba 30 metri piqselis rezoluciiT. msgavsad 
AAVHRR an Landsat, Lewis uzrunvelyofs regionaluri donis monacemebiT, romelic 
xelmisawvdomi iqneba yoveldRiurad TiTqmis globaluri dafarviT. 

AVIRIS.  NASA misiiT amJamad dafrinavs sahaero xiluli infra wiTeli 
gamosaxulebis mimRebi speqtrometri (AVIRIS), romelic aris xiluli infra wiTeli 
deteqtori 20×20 m piqselis rezoluciiT. AVIRIS monacemebi unikaluria, radgan 
TiToeuli piqseli iZleva informacias samizneze 228 arxis saSualebiT, romelic 
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zrdis momxmareblis SesaZleblobas  adgilze daadginos mcenareTa tipebi - es aris 
egreTwodebuli hiperspeqtruli  (Hyperspectral) monacemebi. 

distanciurad zondirebuli gamosaxulebiT SesaZlebelia mcenareuli safaris 
klasificireba. yvela xilul infra-wiTel gamosxivebaze dafuZnebuli gamosaxuleba 
moiTxovs garkveul atmosferul kalibrebas. es aucilebelia TiToeuli monacemTa 
bazisTvis, radgan sensori zomavs sivrcis yvela komponentis arekvladobas adgilsa 
da atmosferos Soris. aqedan gamomdinare, gamovlenili gausworebeli signali aris 
funqcia imisa Tu ra aris dedamiwis zedapirze da aseve atmosferos 
Semadgenlobisa, rogoricaa aerozolebi, wylis orTqli an smogi. atmosferuli 
kalibrebis Semdeg, gamosaxuleba unda iyos klasificirebuli sxvadasxva tyis 
tipebis mixedviT, romlis piqselis tipis stratificireba ganisazRvreba 
momxmarebelis mier (saxeobis, asakis, klasis da a.S.). hiperspeqtruli suraTebis 
klasifikaciisTvis gamoiyeneba sxvadasxva xelmisawvdomi meTodebi. 

dedamiwis sadamkvirveblo sistemis Earth Observing System (EOS)  programis nawils 
warmoadgens dedamiwis vegetaciis gavlenis Seswavla farTo-masStabian globalur 
procesebSi, dedamiwis rogorc sistemis funqcionalurobis dasadgenad. es moiTxovs 
vegetaciis globaluri gavrcelebis, aseve mis biofizikur da struqturul 
Taviseburebebis da sivrcul-droiT variaciebis Seswavlas. vegetaciis ori indeqsis 
algoriTmi damuSavda: erT-erTi aris standartuli normalizebuli sxvaobiani 
vegataciuri indeqsi(NDVI),  romelic miiReba NOAA-AVHRR –dan da “uwyvetobis 
indeqsad” moixsenieba. meore aris egreT wodebuli “gaumjobesebuli vegataciuri 
indeqsi” (EVI) romelsac gaumjobesebuli sensitiuroba gaaCnia didi biomasis 
regionebisaTvis da vegetaciis monitoringisTvis [5]. 

vegetaciuri indeqsi (VI) mniSvnelovani ekosistemuri cvladia, romelic agro da 
biomecnierebebSi xSirad gamoiyeneba. VI aris vegetaciuri simwvanis optikuri dista-
nciuri zondirebiT miRebuli monacemi da warmoadgens wiTeli da axlo-infra-
wiTeli arxebi speqtruli arekvladobis fardobas da zustad asaxavs varjis maxa-
siaTeblebs da biofizikur procesebs. vegetaciis indeqsi NDVI  [3,4] yvelaze xSirad 
gamoyenebadi produqtia mcenareuli analizis dros, distanciurad zondirebuli 
monacemebis gamoyenebisas. am maCvenebelis (aseve yvela sxva mcenareuli maCveneb-
lebis) safuZveli aris is, rom yvela mcenareul safars aqvs damaxasiaTebeli 
zogadi speqtrebi. es tipiuri amrekvladoba mcenareuli speqtris mxridan aris fun-
qcia ZiriTadad mcenareuli qlorofilis Semcvelobis, mcenareuli ujredovani st-
ruqturis da mcenareuli wylis Semcvelobis. qlorofili STanTqavs sinaTlis en-
ergias 680 nm-ze, romelic mieTiTeba speqtris arxiT. gamokvlevebma aCvena, rom fo-
Tolis struqturis ujredSiga  sivrce aireklavs axlo infrawiTel energias 790 
nm-ze. es ori maxasiaTebeli yvelaze xSirad xasiaTdeba 3 da 4 arxebiT Landsat mona-
cemTa masivebSi, 1 da 2 arxiT AVHRR monacemTa masivSi da 2 da 3 arxiT SPOT monac-
emebSi. yvela es da distanciuri zondirebis monacemebis bevri sxva wyaroebic ar-
sebobs, romelTa mizania awarmoos NDVI msgavsi produqti. NDVI aris mcenareuli 
indeqsi, romelic gamoiTvleba TiToeuli speqtris qlorofilis STanTqmis Tvi-
sebidan da TiToeuli speqtris axlo infrawiTeli amrekvladobis Tvisebidan.  Maga-
liTad Landsat monacemebiT, es speqtruli maxasiaTeblebi gamoiTvleba 3 da 4 arxis 
saSualebiT: 

N 

DVI = (| arxi 3 - arxi 4 |) / (arxi 3 + arxi 4). 
 

Terra da Aqua MODIS Tanamgzavrebis Advanced Very High Resolution Radiometer, (AVHRR) da  

Suomi National Polar-orbiting Partnership’s Visible Infrared Imaging Radiometer Suite (VIIRS) mier 
miRebuli indeqsi aris grZeli gamoTvlebis Sedegis erT-erTi gamoyenebadi nawili.  

unda aRiniSnos, rom distanciuri zondireba warmoadgens zogierTi monacemis 
swrafi da xarjefeqturi gziT mopovebis saSualebas. aseTi gaumjobesebuli 
monacemTa baza gacilebiT ufro saimedo Sefasebisa da tyis sawvavis miwodebis 
dagegmvis saSualebas iZleva, romelic dRemde  energiis ZiriTadi wyaroa mesame 
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msoflio mosaxleobis umravlesobisTvis. Tumca, mxolod distanciuri zondirebis 
monacemebi ver uzrunvelyofen  miwis sakuTrebis da tyis sawvavis xelmisawvdomobas 
da amitom unda moxds maTi adgilze gazomvebTan kombinireba.   

qvemoT moyvanilia Tanamgzavruli gazomvebis Sedegebi saqarTvelosTvis: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
fraqciuli vegetacia aris  NDVI warmodgena rogorc fraqcia an procentuli 

Semcveloba Tu gamravldeba 100%. Tu NDVI mniSvneloba naklebia an tolia 0.07 
utoldeba 0.0 da Tu metia an tolia 0.57 utoldeba 1.0  

vegetaciis janmrTelobis indeqsi, aseve ewodeba vegatacia-temperaturis indeqsi, 
romelic damokidebulia vegetaciis mdgomareobasa (VCI) da temperaturis (TCI) 
kombinaciaze. gamoiyeneba vegetaciis mdgomareobis, gvalvis monitoringis, sinotivis, 
siTburi reJimis da a.S.  

 
 
 
 
 
 
 
 
 
 
 
 
vegetaciis simwvanis fraqcia (GVF) aris vegetaciis globaluri procesuli 

sistemis (GVPS) pirdapiri produqti, romelic mniSvnelovania niadagis zedapiris 
siTburi nakadebis gamoTvlisas niadag-atmosferuos modelebSi. GVF gamoiTvleba 
yovelkvireulad NDVI 6 wliani monacemis gamoyenebiT.  

zemoaRniSnulidan gamomdinare, SeiZleba davasvnaT, rom Tanamedrove distanciuri 
zondirebis teqnologiis gamoyenebiT Catarebuli ekologiuri monitoringi 
saSualebas iZleva Sefasdes da gaanalizdes [6,7]:  
- saqarTvelos agraruli seqtoris arsebuli mdgomareobisa da ganviTarebis 

perspeqtivebi tyis landSaftis SenarCunebis mizniT (gautyeurebis da tyis 
degradaciis Tavidan acileba);  

- ramdenadaa ekologiurad mizanSewonili axali saxnav-saTesi farTobebisaTvis 
miwis gamoTavisufleba tyeebis gaCexvis xarjze; 

- mesaqonleobis dargis ganviTarebis SesaZleblobebi saZovrebis ara tyeebis, 
aramed mdeloebis ufro intensiuri gamoyenebis xarjze; 
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- didi raodenobis mcire hesebis mSeneblobis perspeqtiva, ramac SesaZlebelia 
ziani miayenos tyeebis safars, gamoiwvios maTi mniSvnelovani nawilis gaCexva da 
datborva;  

- tyis safaris SenarCuneba da mdgradi miwaTsargeblobis realizeba klimatis 
cvlilebebis Serbilebis (miTigacia) mizniT.  
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GIS da Tanamgzavruli teqnologiebi tyis safaris monitoringisaTvis/m. 
tatiSvili, m. melaZe, i. mkurnaliZe, l. CinCalaZe/ saqarTvelos teqnikuri 

universitetis hidrometeorologiis institutis SromaTa krეbuli, 2015,t.121,gv.112-
116.-qarT. rez: qarT., ingl., rus. 

dedamiwis monitoringisTvis wamyvani kvleviTi centrebis mier gaSvebul iqna 
dedamiwis sadamkvirveblo sistema (EOS).  dedamiwis vegetaciis gavlena farTo-
masStabian globalur procesebze aris kvlevis erT-EerTi mniSvnelovani komponenti. 
Tanamgzavruli dakvirvebidan yvelaze ufro gamisayenebadi produqti aris 
vegetaciis diferencirebuli normalizebuli indeqsi, romelic gamoiyeneba 
dakvirvebebSi vegetaciaze. NDVI, GVF da sxva damuSavebuli produqtebis gamoyeneba 
saqarTvelos tyeebis monitoringisaTvis ganxilulia warmodgenil statiaSi.  
1GIS9G 

GIS and Satellite Technologies in Forest Cover Monitoring/M. Tatishvili, M. Meladze, I. Mkurnalidze, L. 

Chinchaladze/ Transactions of the Institute of Hydrometeorology et the Georgian Technical University. 2015, 

vol.121, pp.112-116.- Georg., Summ: Georg., Eng., Rus. 

For Earth monitoring Earth Observing System (EOS) has been launched by leading investigation centers. The 

influence of Earth vegetation on large-scale global processes is the one of important component is the 

investigation. The most applicable product from satellite observation is Normalized Difference Vegetation 

Index that is used in observation on vegetation.. The use of NDVI, GVF and other processed products in forest 

ecological monitoring in Georgia is reviewed in presented article.   
 

GIS и спутниковые технологии для мониторинга лесов/М.Татишвили, М.Меладзе, И.Мкурналидзе, 

Л.Чинчаладзе/ Сб. Трудов Института Гидрометеорологии Грузинского Технического университета. 

2015. вып.121, c.112-116.-  Груз. Рез: Груз.,Англ., Рус. 

Система Наблюдения Земли (EOS) была начата ведущимы  центрами исследований для мониторинга 

Земли. Влияние растительности Земли на крупных глобальных процессов является одним из важных 

компонентов исследований. Наиболее применимый продукт спутникового наблюдения является 

нормализующий индекс различного растительного покрова, который используется в наблюдениях на 

растительность. Использование NDVI, GVF и других продуктов переработки в экологическом 

мониторинге лесов Грузии рассматривается в представленной статье. 

 


	doc-02-121-TAVI
	doc-03-121-HYDROLOGY
	doc-04-121-KLIMATOLOGIA
	doc-05-121-EKOLOGIA
	doc-06-121-MMM

