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Georg., Eng., Rus. The precipitation artificial modification means human interference in natural processes on 

definite territory, which would be ruled under “Georgian law on Environmental Protection”. It has been 

ascertained that during short period (5-10year) weather modification couldn’t significantly impact on moisture 

regime of natural environment. The significant environmental pollution using 16.8gr AGI untihail missiles 

would be expected after thousands of years. As for lead iodide using for hail clouds, it turned out to be 

unacceptable because of its toxicity. According to the Law on Environment protection the population must be 

protected from such physical factors as are electromagnetic or radioactive radiation. Also it is important to 

settle problems between neighboring countries which may be raised during weather modification activities.   

 

УДК. 551.583 
Правовые аспекты проведения работ по искусственному регулированию осадков./Капанадзе Н.И.,  

Бериташвили Б.Ш., Цицадзе Т.Н./Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.97-101. Груз.; 

Рез.: Груз., Англ., Рус. Искусственное регулирование осадков (ИРО) на определенной территории есть 

вмешательство в природные процессы. При их проведении необходимо руководствоваться  „законом 

Грузии об охране окружающей среды“. Установлено, что за короткий период времени (5-10лет) работы 

по увеличению осадков не могут значительно повлиять на естественный режим влажности окружающей 

среды. При использовании противоградовых ракет содержащих AgI (16.8 г) загрязнение может стать 

значительным только через тысячу лет. Что касается ракет с PbI2, их применение не желательно из-за 

токсичности. Согласно закона об окружающей среде население должно быть защищено от вредного 

лектромагнитного и радиационного излучений. При проведении работ по ИРО необходимо согласование 

с соседними государствами по территориальному распределению осадков.   
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haeris temperaturis saSualo mniSvnelobaTa cvalebadobis Taviseburebebis 
gamovlenas mniSvnelovani roli eniWeba rogorc ganvlili periodis klimaturi 
pirobebis Seswavlis, ise maTi trenduli ganviTarebis xasiaTis dadgenis mizniTac, 
rasac TavisTavad saprognozo mniSvneloba gaaCnia. amitom Tbilisis haeris 
temperaturis saSualo Tviuri, wliuri da sezonuri mniSvnelobebis Sesaxeb 
saarqivo masalebisa da mimdinare periodis meteorologiuri qselis dakvirvebaTa 
arsebuli monacemebis gamoyenebiT, Cvens mier gaanalizebul iqna am parametrebis 
droSi cvalebadobis Taviseburebebi 1881 wlidan dRemde. 

saSualo wliuri temperaturis cvalebadobis saukunoebrivi mrudi 1881-2018 ww. 
periodisTvis moyvanilia nax.1-ze, saidanac aSkarad Cans bolo aTwliani periodis 
saSualo mniSvnelobiT (14.1 ℃) gamowveuli cvlileba da trenduli mniSvnelobis 
gazrda   13,5-dan (2010 w) 13,8 ℃ -mde [1].  

 
 
nax.1. saSualo wliuri temperaturis cvalebadoba TbilisSi 1881-2018 ww.    

periodSi. 
mocemul saukunoebriv mrudze gansakuTrebiT TvalSi sacemia 1900-iani wlebis 

dasawyisSi dafiqsirebuli acivebis ori minimumi (1911 wels 11.5 da 1920 wels 11.1), 
iseve rogorc 1950-1960-ian wlebSi dakvirvebuli sami maqsimumi (1957 wels 14.2 ℃, 1962 
wels 14.6 ℃ da 1966 wels 15.1 ℃). 2018 wels dafiqsirebulma temperaturis maqsimumma 
(15.3℃) ki manamde arsebul yvela maqsimums gadaaWarba [2].  

temperaturis sezonuri cvlilebis dasadgenad drois aRniSnuli periodi (1881-
2018 ww.) dayofili iqna aTwleulebad da Tvis saSualo yovelwliuri monacemebi 
gasaSualovda am aTwleulebSi sezonebis mixedviT. gavlili saukunis manZilze 
saSualo sezonuri da wliuri temperaturis cvlilebis suraTi warmodgenilia nax. 
2-ze, sadac mkveTrad aris gamoxatuli gasuli saukunis 70-iani wlebidan aRniSnuli 
parametrebis zrdis tendencia. 

wliuri da sezonuri temperaturis raodenobrivi cvlilebis Sefasebis mizniT 
bolo 140 wlis manZilze globaluri temperaturis cvalebadobis gaTvaliswinebiT 
[3], Cvens mier pirobiTad gamoyofil iqna sami miaxloebiT 40-50-wliani 
xangrZlivobis periodi: 
• 1881-1820 (mcire gadaxrebis mqone SedarebiT stabiluri periodi); 
• 1921-1970 (dadebiTi da uaryofiTi trendebis Semcveli gardamavali periodi); 
• 1971-2018 (temperaturis permamentuli zrdis periodi); 



stu-s hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, t. 129, 2020 
SCIENTIFIC REVIEWED PROCEEDINGS OF THE INSTITUTE OF HYDROMETEOROLOGY OF THE GTU, V.129, 2020  

НАУЧНЫЙ  РЕФЕРИРУЕМЫЙ СБОРНИК ТРУДОВ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ ГТУ, Т. 129, 2020 
============================================================================== 

104 

 

     

 
nax. 2. TbilisSi haeris temperaturis saSualo sezonuri da wliuri  
          mniSvnelobebis cvalebadoba aTwleulebis mixedviT. 

 

drois aRniSnuli periodebis mixedviT gasaSualoebuli temperaturis saSualo 
sezonuri mniSvnelobebis cvlileba bolo da mis wina or klimatur periods Soris 
mocemulia cxrilSi 1. 

 

cxrili 1.   haeris temperaturis saSualo sezonuri mniSvnelobebis cvlileba (o
C) 

bolo da mis wina klimatur periodebs Soris. Tbilisi, 1881-2018  

aTwleulebi 
sezoni 

zamTari gazafxuli zafxuli Semodgoma wliuri 

1881-1920 
1921-1970 
1971-2018 

1.9 
2.6 
3.2 

11.9 
12.3 
12.9 

23.1 
23.5 
24 

13.5 
13.9 
14.3 

12.6 
13.1 
13.6 

sxvaoba (III-II) 
sxvaoba (III-I) 

+0.6 
+1.3 

+0.6 
+1.0 

+0.5 
+0.9 

+0.4 
+0.8 

+0.5 
+1.0 
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cxr 1-dan, iseve rogorc nax. 1-dan Cans, rom globaluri daTbobis Sedegad 
qalaq TbilisSi bolo 47 wlis manZilze wina 50-wlian klimatur periodTan 
SedarebiT (III-II) haeris saSualo temperatura gaizarda yvela sezonSi da, 
Sesabamisad, wliur WrilSic.  

qalaq Tbilisis haeris saSualo temperaturis cvalebadobaze klimatis 
cvlilebis gavlenis Sesafaseblad detalurad iqna gaanalizebuli dakvirvebis 
mTel rigSi (1881-2018) Semavali rogorc sxvadasxva sididis dadebiTi da uaryofiTi 
gadaxrebis ganmeoradobebi Tveebis mixedviT, aseve maTi raodenobaTa sezonuri 
msvleloba aTwleulebis mixedviT. klimatis cvlilebis samTavrobo angariSis    

(IPCC) rekomendaciiT miRebuli praqtikis Tanaxmad, gadaxrebi (anomaliebi) 
gaangariSebul iqna 1961-1990 ww. sabaziso periodis (normis) mimarT. 

cxrilSi 2 warmodgenilia normidan dadebiTi gadaxrebis ganawileba Tveebis 
mixedviT mTeli sakvlevi periodis ganmavlobaSi. cxrilidan Cans, rom yvelaze didi 
ganmeoradobiT xasiaTdeba saSualodan 0.1-0.9o

C–is mniSvnelobebis dadebiTi 
gadaxrebi, romlebic Tveebis mixedviT meryeobs 35-dan (Tebervali) 63%-mde 
(noemberi), saSualo ki Seadgens 47%-s. 

rac Seexeba normidan didi gadaxrebis ganmeoradobebs, isini sakmaod mcirea. 
normidan 3.0-3.9o

C-is gadaxris ganmeoradobis saSualo wliuri mniSvneloba 5%-s 
Seadgens, xolo 4.0–4.9 o

C –is gadaxris ganmeoradoba 2%-is tolia. Zalze mcirea   
normidan >5.0 o

C–is gadaxris ganmeoradoba da Seadgens mxolod 1%-s.   maqsimaluri 
dadebiTi gadaxra 8.5 dafiqsirda 2006 wlis maisSi. 

 

cxrili   2. TbilisSi haeris Tvis saSualo temperaturis normidan dadebiTi  
                gadaxris ganmeoradobebi (%), 1881-2018 ww. 
inter-
vali 

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

0.1-0.9 38 35 47 44 62 54 51 39 46 47 63 52 47 

1.0-1.9 42 32 24 26 28 27 34 34 32 30 31 37 31 
2.0-2.9 12 20 24 12 8 17 12 20 15 16 6 11 14 
3.0-3.9 6 12 3 14  2 3 3 5 7   5 
4.0-4.9 2 1 2 4    3     2 
>5.0     2   1 2    1 

 

cxrilSi 3. warmodgenilia haeris Tvis saSualo      temperaturis normidan 
uaryofiTi gadaxrebis ganawileba wlis ganmavlobaSi. rogorc vxedavT, am 
SemTxvevaSic daikvirveba normidan mcire gadaxrebis sakmaod mniSvnelovani 
ganmeoradobebi. -0.1,-0.9 o

C-is gadaxrebis ganmeoradobebi meryeobs 26-dan (Tebervali) 
70%-mde (agvisto), saSualo ki 40%-s Seadgens. 

am cxrilebidan miiReba agreTve, rom TiTqmis 140 wlis manZilze mkveTri 
daTbobebi da acivebebi 2-3-jer ufro xSirad xdeboda wlis civ periodSi, vidre 
TbilSi, xolo umniSvnelo agrilebebs yvelaze xSirad adgili hqonda wlis Tbil 
periodSi maisidan seqtembramde. 
 
cxrili 3. TbilisSi haeris Tvis saSualo temperaturis normidan uaryofiTi 

      gadaxris ganmeoradobebi (%), 1881-2018 ww. 
inter-
vali 

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

-0.1,-0.9 31 26 42 30 47 41 52 70 42 49 37 29 40 

-1.0,-1.9 26 29 25 28 28 43 41 23 37 30 29 32 31 
-2.0,-2.9 14 22 25 32 22 16 7 7 21 16 18 21 19 
-3.0,-3.9 14 13 5 10 3     5 7 12 6 
-4.0,-4.9 12 9 2        6 5 3 
<-5.0 4 1   1      2 1 1 
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Cvens mier ganxilul iqna agreTve Tvis saSualo temperaturebis normidan 
dadebiTi da uaryofiTi gadaxrebis sezonur ganmeoradobaTa ganawileba 
aTwleulebis mixedviT (cxrili 4).  

 

cxrili 4 TbilisSi haeris Tvis saSualo temperaturis normidan dadebiTi (>0o
C)  

                da uaryofiTi (<-0o
C) gadaxrebis raodenobaTa sxvaobebis sezonuri  

             msvleloba   aTwleulebis mixedviT (1881-2018 ww.) 
aTwleulebi 

 
zamTari gazafxuli zafxuli Semodgoma 

1881-1890 -10 0 -2 2 
1891-1900 -6 -8 -2 -4 

1901-1910 -4 -4 -4 -5 
1911-1920 4 4 -8 0 
1921-1930 -4 -5 0 4 
1931-1940 -4 -9 4 6 
1941-1950 -4 -2 0 -2 
1951-1960 2 -3 4 -2 
1961-1970 6 5 0 0 
1971-1980 2 2 2 2 
1981-1990 6 6 4 2 
1991-2000 0 0 4 2 
2001-2010 6 6 6 10 
2011-2018 6 4 8 4 

SeniSvna: calkeul sezonSi dadebiTi gadaxrebis raodenobis metoba uaryofiT gadaxrebze Seesabameba 
dadebiT ricxvebs,   xolo uaryofiTi gadaxrebis metoba iZleva Sesabamis uaryofiT ricxvs. 

 

cxrilidan Cans, rom sxvadasxva aTwleulebSi normidan xan eqstremalurad 
maRali, xan ki eqstremalurad dabali gadaxrebi Warbobs. amave dros sakmaod 
mkveTradaa gamoxatuli tendencia imisa, rom aTwleulebis mTliani rigis pirvel 
naxevarSi Warbobs normidan eqstremalurad dabali uaryofiTi gadaxrebis 
ganmeoradobebi, xolo aTwleulebis meore naxevarSi _ normidan eqstremalurad 
maRali dadebiTi gadaxrebis ganmeoradobebi. aRniSnuli garemoeba miuTiTebs imaze, 
rom bolo aTwleulebSi sicivis talRebTan SedarebiT mniSvnelovnadaa 
gaaqtiurebuli siTbos talRebis zemoqmedeba amierkavkasiaze. 

am periodebSi wlis oTxive sezonisaTvis dadebiTi da uaryofiTi gadaxrebis 
jamuri raodenobebi   moyvanilia cxrilSi 5. 

cxrilSi warmodgenili monacemebidan Cans, rom 1881-1920 wlebSi uaryofiTi 
gadaxrebis raodenoba TiTqmis 6-jer metia dadebiT gadaxrebis raodenobaze. 1921-
1970 wlebSi daikvirveba temperaturis SedarebiT stabiluri ryevadobis pirobebi, 
rasac mowmobs dadebiTi da uaryofiTi gadaxrebis   Tanabari raodenoba, xolo 1970-
iani wlebidan dawyebuli dadebiTi gadaxrebis raodenobam TandaTan imata da 
maqsimalur raodenobas miaRwia bolo da boloswina aTwleulebSi. 

 

cxrili 5.   TbilisSi saSualo temperaturis normidan dadebiTi da uaryofiTi 
                gadaxrebis jamuri raodenobebi dakvirvebis sxvadasxva periodSi 
periodi dadebiTi gadaxrebis ricxvi uaryofiTi gadaxrebis ricxvi 
1881-1920 10 -57 
1921-1970 31 -35 
1971-2018 82 0 

 

rac Seexeba gadaxrebis sezonuri ganawilebis cvlilebas, dakvirvebis mTeli 
periodis sam qveperiodad pirobiTi dayofisas cxr. 4-dan martivad miiReba cxrili 
6, romelic aSkarad metyvelebs yvela sezonSi gansakuTrebiT mkveTr gansxvavebaze 
pirvel da bolo qveperiodebs Soris, rodesac gadaxrebis jamuri maCvenebeli 
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zamTarSi Seicvala -16- dan +20- mde, gazafxulze -8 dan +18-mde, zafxulSi-16-dan +24-
mde, xolo Semodgomaze -7-dan +20-mde. 
 

cxrili 6. TbilisSi temperaturis normidan dadebiTi da uaryofiTi gadaxrebis                        
sezonuri jamuri mniSvnelobebis cvlileba dakvirvebis sxvadasxva periodSi  

periodi 
sezoni 

zamTari gazafxuli zafxuli Semodgoma 
1881-1920 
jamuri 

+4, -20 
-16 

+4, -12 
-8 

0, -16 
-16 

+2, -9 
-7 

1921-1970 
jamuri 

+8,-12 
-4 

+5, -19 
-14 

+8, 0 
+8 

+10, -4 
+6 

1971-2018 

jamuri 
+20, 0 
+20 

+18, 0 
+18 

+24, 0 
+24 

+20, 0 
+20 

  

amrigad, TbilisSi haeris saSualo wliuri temperaturis cvalebadobis analizi 
mowmobs, rom bolo 140 wlis manZilze temperaturam moimata 1.3 o

C-iT da 2018 
wlisTvis misma saSualo trendulma mniSvnelobam miaRwia 13.8 o

C.  
rac Seexeba 1881-2018 ww. periodSi TbilisSi haeris Tvis saSualo temperaturis 

normidan gadaxrebs, Catarebulma analizma aCvena, rom: 
_yvelaze maRali ganmeoradobiT xasiaTdeba haeris Tvis saSualo temperaturis 

normidan rogorc dadebiTi, aseve uaryofiTi mcire gadaxrebi (47 da 40% 
Sesabamisad); 

_sakmaod maRalia Tvis saSualo temperaturis normidan  mniSvnelovani   
dadebiTi   gadaxris (>2 o

C) ganmeoradobebi, romelic Tveebis mixedviT meryeobs 6-dan 
(noemberi) 33%-mde (Tebervali); 

_normidan Tvis saSualo temperaturis yvelaze maRali dadebiTi gadaxra 
dafiqsirebulia intervalSi >5 o

C (8.5
 o

C   2006 wlis maisSi),   xolo yvelaze dabali 
uaryofiTi gadaxra intervalSi <-5o

C   (-7.9
 o
C – 1920 wlis dekemberSi). 

bolo aTwleulebSi dafiqsirebulia Tvis saSualo temperaturis normidan 
dadebiTi gadaxris (>0o

C) ganmeoradobis siWarbe uaryofiTi gadaxris (<-0o
C) 

ganmeoradobaze. kerZod, 1971-2018 ww. periodSi dadebiTi gadaxrebma siWarbem 
uaryofiT gadaxrebze wliur WrilSi Seadgina 82 SemTxveva, xolo uaryofiTi 
gadaxrebis siWarbe dadebiT gadaxrebze ar dafiqsirebula, maSin rodesac XIX 
saukunis meore naxevarSi gadaxrebis ricxvi daaxloebiT erTnairi iyo.  

Cvens mier Catarebuli analizidan gamomdinareobs, rom TbilisSi temperaturis 
saSualo mniSvnelobebis dadebiTi anomaliebis zrdis tendencia kvlav grZeldeba. 
klimatis cvlilebam sagangaSo xasiaTi rom ar miiRos da saukunis bolomde 
temperaturis saSualo mniSvnelobam 2℃-s ar gadaaWarbos saWiroa garkveuli saadap-
tacio RonisZiebebis gatareba. kerZod, yvela Cvenganis valia ekonomiurad movix-
maroT eleqtroenergia, avtomobilis nacvlad vimgzavroT usafrTxo transportiT, 
davzogoT Tabaxis furceli, davaTbunoT saxlebi energoefeqturi teqnologiebis 
gamoyenebiT, davnergoT gzebisa da quCebis ganaTebis kompiuterizebuli sistemebi, 
nebismieri obieqtis daproeqtebisas da adgilis SerCevisas gaviTvaliswinoT garemo-
ze misi uvnebeli funqcionireba da klimaturi maxasiaTeblebis prognozirebuli 
cvlileba, movagvaroT narCenebis daSlisa da garemoze negatiuri zemoqmedebasTan 
dakavSirebuli problemebi, gavumklavdeT stiqiuri movlenebidan TbilisisaTvis 
yvelaze angariSgasawev prcesebs _ uxvi naleqebiT gamowveul wyalmovardnebsa da 
Zlier qarebs, aseve Tavidan aviciloT xanZrebisagan miRebuli zarali. 

klimatis cvlilebasTan adaptirebis RonisZiebebidan mniSvnelovani roli miuZ-
Rvis sazogadoebis cnobierebis amaRlebis faqtors, romelmac unda uzrunvelyos 
qalaqis sasmeli da sarwyavi wylis momWirne moxmareba, eleqtroenergiisa da 
bunebrivi airis ekonomia, qalaqis mwvane safaris movla, narCenebis Tavis adgilze 
ganTavseba, wylis obieqtebis dabinZurebisagan dacva [4] da a.S. 
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bulia klimatis SesaZlo cvlilebasTan saadaptacio RonisZiebebi. 
 
UDC. 551.583 

Analysis of air temperature variations in Tbilisi./Kapanadze N., Mkurnalidze I./Scientific Reviewed 

Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.102-107. Georg.; Abst.: Georg., Eng., Rus. The average 

annual, monthly and seasonal temperature data of Tbilisi for 1881-2018 period are analyzed. The variability 

features of these data are investigated and quantitative indices of the variations have been evaluated by climatic 

periods. To assess the impact of global warming on variations of temperature averages in Tbilisi, we   analyzed 

in detail both the monthly recurrences of positive and negative deviations (relative to the base period 1961-

1990) and the seasonal course over decades, included in 1881-2018 period. An upward trend in positive 

anomalies was revealed and adaptation measures are proposed towards possible climate change. 

 

УДК. 551.583 

Анализ вариаций температур воздуха г. Тбилиси./Капанадзе Н.И., Мкурналидзе И.П./.Науч. Реф. Сб. 

Труд. ИГМ ГТУ - 2020. вып.129 - с.102-107. Груз.; Рез.: Груз., Англ., Рус. Проанализированы 

среднегодовые, среднемесячные и сезонные данные температур г. Тбилиси за период 1881-2018 гг. 

Исследованы особенности изменчивости этих данных. Сделано сравнение количественных показателей 

этих особенностей по климатическим периодам. Для оценки влияния глобального потепления климата 

на вариации средних значений температур воздуха г. Тбилиси детально проанализированы входящие в 

период 1881-2018 гг как месячные повторяемости положительных и отрицательных отклонений 

(относительно базисного периода 1961-1990 гг), так и их сезонный ход по десятилетиям. Выявлена 

тенденция роста положительных аномалий. В связи с возможным потеплением климата предложены 

адаптационные мероприятия. 

 

 
 
 
 


