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winamdebare krebulSi Sesulia hidrometeorologiis institutis 67-e maisis 

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

 

In this issue texts of papers presented at the 67-th May scientific session of the Institute of 

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

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

Agrometeorology, Hydrology, Climate Change, Environmental Pollution.  

The volume is intended for experts working in different branches of geophisical, geographical end 

ecological sciences, magistrates and doctorates. 

 

В настоящий сборник включены тексты докладов, заслушанных на 67-ой майской научной 

сессии Института Гидрометеорологии, посвященной актуальным проблемы гидрометеорологии и 

экологии. Соответствующие статьи даны по следующим научным направлениям: метеорология, 

климатология, агрометеорология, гидрология, изменение климата, загрязнение природной среды.  

Сборник предназначен для ученых и специалистов, работающих в различных областях гео-

физических, географических и экологических наук, магистрантов и докторантов. 
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uak 551.578.46 
Tovlis zvavebis dinamikuri maxasiaTeblebi 

m. saluqvaZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

saqarTvelo, Tbilisi Salukvadze.manana@yahoo.com 

 
zvavsaSiSi teritoriis gamovlena mWidrod aris dakavSirebuli zvavSemkrebebis 

morfometriul (zvavSemkrebis sigrZe, dasawyisisa da dasasrulis absoluturi si-
maRle, calkeuli monakveTebis absoluturi da SefardebiTi simaRle, daxris kuTxe, 
zvavis keris farTobi) da zvavebis dinamikur (zvavis siCqare, dartymis Zala, moZravi 
zvavis simaRle, konusis moculoba) maxasiaTeblebze. 

savele samuSaoebis dros mopovebuli masalebis, zvavebis Camosvlis adgilisa 
da drois, maTi CamosvliT gamowveuli Sedegebis Sesaxeb gamoqveynebuli, aseve saar-
qivo wyaroebSi arsebuli monacemebis da mosaxleobidan miRebuli informaciiT, zva-
vis adgilmdebareobis dazusteba xdeba 

zvavsawinaaRmdego RonisZiebebis gansaxorcieleblad aucilebelia zvavis maqsim-
aluri siCqarisa da dartymis Zalis dadgena. zogierTi zvavi, zamTris ganmavlobaSi, 
ramdenjerme Camodis da am sidideebis dasadgenad mravalwliuri monacemebia saWiro. 
zvavis moZraobis gaswvriv ramdenime adgilas, zvavis dartymis Zalisa da siCqaris 
gasazomi sainJinro nageboba unda ganTavsdes am sidideebis gamzomi xelsawyoebiT, 
rac Cvens sinamdvileSi faqtobrivad SeuZlebelia, miT ufro, rom saqarTvelos mTi-
ani raionebis 338 dasaxlebul punqts da saavtomobilo gzebs 1388 zvavi uqmnis 
safrTxes [1]. zvavis dinamikuri maxasiaTeblebis gamosaTvlelad Teoriuli meTodebi 
gamoiyeneba. zvavebis maxasiaTeblebis gaangariSebis mravali formulis analizis sa-
fuZvelze, Sedgenilia specialuri miTiTeba [2] da instruqcia [3] zvavsawinaaRmdego 
damcavi nagebobis daproeqtebisa da mSeneblobis Sesaxeb. zvavis gatyorcnis siSo-
ris, moZravi zvavis simaRlis da konusis moculobis gamoTvlasac formulebiT va-
warmoebT, romlebic araerTxel gadavamowmeT savele kvlevebis dros miRebuli masa-
lebiT. moZravi zvavis siCqare Semdegi formulebiT gamoiTvleba: (1-3) 
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sadac: v –zvavis siCqarea gzis mocemul wertilSi (m/wm); α– ferdobis daxris kuTxe, 

(grad); s –ferdobis sigrZe (m); s0 – zvavis winamonakveTebis sigrZeTa jami; v0 -zvavis 

siCqarea ganvlili gzis monakveTis bolos; ∆α – wina da mocemuli gzis monakveTebis 

daxris kuTxeebs Soris sxvaoba (grad); g - simZimis Zalis aCqareba (m/wm); H - zvavis 

mowyvetisa da gaCerebis adgilebs Soris simaRleTa sxvaoba (m); h– igive, zvavis moZ-

raobis grZivi profilis im wertilze, sadac ganisazRvreba vzv; L zvavis moZraobis 

gzis horizontaluri proeqciis sigrZe mowyvetis adgilidan zvavis gamotanis wina 

napiramde (m); l – igive im wertilamde, sadac ganisazRvreba vzv.   

pirveli formuliT zvavis sawyisi siCqare gamoiTvleba. gamartivebis mizniT a 

koeficienti sxvadasxva daxrilobis ferdobebisTvis winaswar gamovTvaleT (cxr.1). 

zvavis dartymis Zala uZrav winaaRmdegobaze gamoiTvleba formuliT: 
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, 
zv

q
p

 2sin
  (4) 

sadac:  p – zvavis zemoqmedeba winaaRmdegobaze (t/m2;
γ
zv

- 0,45 t/m2); β – kuTxe zvavis 

moZraobis mimarTulebasa da nagebobis zedapirs Soris (grad). 

 

cxrili 1.akoeficientis mniSvneloba sxvadasxva daxrilobis ferdobebisTvis 

α a α a α a α a α a α a α a α a 

50 6.0 38 4.1 26 2.1 14 -0,01 2 -2.1 -10 -4.1 -22 -59 -34 -7.5 

49 5,8 37 3.9 25 1.9 13 -0.2 1 -2.2 -11 -4.3 -23 -6.1 -35 -7.6 

48 5.6 36 3.8 24 1.8 12 -0.3 0 -2.4 -12 4.4 -24 6.3 -36 -7.7 

47 5.5 35 3.6 23 1.6 11 -0.5 -1 -2.5 -13 -4.5 -25 -6.4 -37 -7.8 

46 5.4 34 3.4 22 1.4 10 -0.7 -2 -2.7 -14 -4.7 -26 -6.5 -38 -7.9 

45 5.2 33 3.2 21 1.3 9 -0.9 -3 -2.9 -15 -4.9 -27 -6.6 -39 -8.0 

44 5.0 32 3.1 20 1.1 8 -1.1 -4 -3.1 -16 -5.0 -28 -6.8 -40 -8.1 

43 4.9 31 2.9 19 0.8 7 -1.3 -5 -3.3 -17 -5.2 -29 -6.9 -41 -8.3 

42 4.7 30 2.7 18 0.7 6 -1.5 -6 -3.5 -18 -5.4 -30 -7.0 -42 -8.4 

41 4.6 29 2.5 17 0.5 5 -1.6 -7 -3.6 -19 -5.5 -31 -7.1 -43 -8.5 

40 4.4 28 2.4 16 0.3 4 -1.8 -8 -3.8 -20 -5.6 -32 -7.2 -44 -8.6 

39 4.3 27 2.2 15 0.2 3 -2.0 -9 -4.0 -21 -5.8 -33 -7.3 -45 -8.7 
 

zvavis dartymis Zala damokidebulia zvavis moZraobis siCqareze da gamoTvlebis 
gasamartiveblad sxvadasxva siCqaris zvavisTvis gamovTvaleT zvavis dartymis Zala 
(cxr. 2).  

cxrili 2. zvavis siCqare da dartymis Zala 

v p v p v p v p v p v p v p 

1 0.05 11 5.5 21 20.2 31 44.1 41 77.1 51 119.4 61 170.8 
2 0.2 12 6.6 22 22.2 32 47.0 42 80.1 52 124.2 62 176.5 
3 0.4 13 7.7 23 24.2 33 50.0 43 84.9 53 129.0 63 182.2 
4 0.7 14 9.0 24 26.4 34 53.0 44 88.9 54 133.9 64 188.0 
5 1.1 15 10.3 25 28.7 35 56.2 45 93.0 55 138.9 65 194.0 
6 1.6 16 11.7 26 31.0 36 59.5 46 97.1 56 144.0 66 206.1 
7 2.0 17 13.2 27 33.4 37 62.8 47 101.4 57 149.2 67 206.1 
8 2.9 18 14.8 28 36.0 38 66.3 48 105.8 58 154.5 68 212.8 
9 3.7 19 16.5 29 38.6 39 69.7 49 110.2 59 159.8 69 218.6 
10 4.6 20 18.3 30 41.3 40 73.5 50 114.8 60 165.3 70 225.0 

 

zvavis moculobis gamoTvlac formuliT aris SesaZlebeli: 

W=0,4Fh ,     (5)             

sadac:  W –zvavis moculoba (m3); F– zvavSemkrebis farTobi (m2); h – zvavSemkrebSi 

Tovlis safaris simaRle. 

zvavis mier gamotanili Tovlis simaRle gamoiTvleba formuliT:  

Hzv=3 h0                                                           (6), 

axalmosuli Tovlis zvavisTvis  

Hzv=5 h0                                                             (7), 
Zveli Tovlis zvavisTvis; Hzv-zvavis mir gamotanili Tovlis simaRlea (m)-Si; h0–

ferdobis mocemul monakveTze Tovlis safaris maqsimaluri simaRle (m); 
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zvavsaSiSroebis kvlevis mizani efeqturi zvavsawinaaRmdego RonisZiebebis SemuS-
avebaa, amisaTvis ki aucilebelia zvavaSemkrebebis morfometriuli da zvavebis di-
namikuri maxasiaTeblebis Taviseburebebis dadgena, Sesabamisi sidideebis gamoTvla.  

nimuSad moviyvanT erT-erTi zvavSemkrebis morfometriul da zvavis dinamikuri 
maxasiaTeblebs. 

zvavSemkrebebis morfometriuli da zvavebis dinamikuri maxasiaTeblebis cxri-
lSi (cxr.3) mocemulia monacemebi zvavSemkrebisa da misi calkeuli monakveTebis ab-
soluturi da SefardebiTi simaRlis Sesaxeb, horizontalur da faqtiur sigrZeze, 
zedapiris daxrilobaze, zvavis keris farTobze. magaliTisaTvis moyvanilia sof. 
Rurtas (aWara, xulos municipaliteti) zvavi. 

 

cxrili 3 zvavSemkrebis morfometriuli da zvavis dinamikuri maxasiaTeblebi 
aWaraSi, xulos municipalitetis sof. Rurta 

simaRle,m sigrZe,m jamuri,m zvavis 

ab
s
o
l
u
t
u
r
i 

S
ef

ar
d
eb

iT
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ho
r
iz

o
nt

al
u
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t
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 h
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g
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s
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e,
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d
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 Z
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t
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ko
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s
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m3

 
s
im
aR

l
e,
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s
ig

r
Ze
, 
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g
aC
er

eb
is

 

s
im
aR

l
e,
m 

md. aWariswylis marcxena ferdobi, mwv.argeTi 1949 m. Ca, sof.Rurta 

1260      

0.
4 

       
1220 40 53 65 53 65 27 11 6     
1205 15 38 40 91 105 22 10 5     
1170 35 53 65 144 170 33 16 12     
1090 80 112 135 256 303 35 23 24     
1077 13 40 45 296 350 18 20 18     
1000 77 280 290 576 640 15 12 7     
910 90 500 510 1076 1150 10 0 0 7 12 1150 910 

gaivlis SenobebTan zeda, Sua da qveda gzaze 
 

mravalwliuri kvlevebis Sedegad sxvadasxva simaRliTi zonidan Camosuli 
zvavis araerTi siCqare da dartymis Zala gamovTvaleT. cxrilSi 4 warmogidgenT 
fragments cxrilidan, sadac 3118 zvavis gadaadgilebis siCqare da dartymis Zalaa 
gamoTvlili sxvadasxva simaRlisa da ferdobis daxrilobis mixedviT. 

cxrili 4. zvavis gadaadgilebis siCqare da dartymis Zala simaRliTi 
zonebisa da sxvadasxva daxrilobis ferdobebisTvis 

# 
simaRle 

H, m 

ferdobis daxris 

kuTxe, α grad 

zvavis gadaad 
gilebis siCqare, 

V m/wm 

zvavis dartymis 
Zala. P t/m2 

3114 3710 35 43 85 
3115 3720 36 46 97 
3116 3785 40 47 101 
3117 3800 40 54 134 
3118 3995 40 52 124 

 
cxrilSi moyvanili monacemebi gvaZlevs SesaZleblobas analogiuri daxrilobis 

ferdobisa da zvavis Camosvlis simaRlis SemTxvevaSi, martivad ganisazRvros ro-
gorc zvavis gadaadgilebis maqsimaluri siCqare, ise maqsimaluri dartymis Zala. es 
ori parametri mniSvnelovani sididea infrastruqturuli proeqtebis ganxorcieleb-
isas. 
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zvavebis dinamikuri maxasiaTeblebi./m.saluqvaZe/.stu-is hmi-is samecn. ref. Sr. kreb. – 
2020. - t.129. - gv.7-10. - qarT.; rez.: qarT., ingl., rus. zvavebis teritorialuri gana-
wileba mWidrod aris dakavSirebuli zvavSemkrebebis morfometriul da zva-
vebis dinamikur maxasiaTeblebTan. zvavebis dinamikuri maxasiaTeblebis gamo-
saTvlelad mravali formulis analizis safuZvelze warmodgenilia arse-
bul miTiTebasa da instruqciaSi Setanili sidideebis gamoTvlis gamartive-
buli sqema. Sedgenilia sxvadasxva somaRliT zonaSi (200-3995 m) da daxrilo-
bis (12-520) ferdobebze 3118 zvavis gadaadgilebis siCqarisa da dartymis Za-
lis sidideebi. 

 
UDK  551.578.46 

Dynamic indicators of avalanche/M.Salukvadze/.Scientific Reviewed Proceedings of the IHM, GTU. - 

2020 - vol.129 - pp.7-10. Georg.; Abst.: Georg., Eng., Rus. The territorial distribution of avalanches is closely 

related to morphometric avalanche data and dynamic avalanche indicators. Based on the analysis of the 

formulas for calculating the dynamic indicators of avalanches in existing manuals and the instructions provide a 

simplified scheme of this data. The speed and force of impact for 3,118 avalanches converging in various high-

altitude zones (200-3995 m) and slopes (12-520) has been collected.                          
 

Динамические показатели лавин. /Салуквадзе М.Е./Науч. Реф. Сб. Труд. ИГМ ГТУ –2020. вып. 129 - 

с.7-10. - Груз.; Рез.: Груз., Англ., Рус. Территориальное распределение лавин тесно связано с морфо-

метрическими данными лавиносборов и динамичекими показателями лавин. На основе анализа 

формул вычисления динамических показателей лавин в действующих руководстве и в инструкции 

предоставлена упрощённая схема этих данных. Составлена скорость движения и сила удара для 3118 

лавин, сходящих в разных высотных зонах (200-3995 м) и уклонов склонов (12-520). 
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uak 551.578.46 
mdinare nenskras da misi Senakadebis zvavsaSiSroeba 

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

saqarTvelo, Tbilisi Salukvadze.manana@yahoo.com 

 
mdinare nenskras da misi Senakadebis zvavsaSiSroebis Seswavla dakavSirebulia 

2018 wlis 5-7 ivlisis wyaldidobasTan, romelmac Zlier daaziana Wuberis Temis mo-
saxleoba. wyaldidobis gamomwvevi mizezi 4 ivlisis uxvi naleqi da wina periodis 
haeris temperaturis mkveTri mateba iyo, ramac mTaSi Tovlis swrafi dnoba gamoiw-
via. mdinare nenskra, romlis farTobi aris 623 km, myinvaruli sazrdoobis mdinarea. 
iwyeba kavkasionis samxreT ferdobebze, zRvis donidan 2588 m-is simaRleze da mdina-
re engurs uerTdeba 566 m-is simaRleze sof. tobarTan. mdinaris sigrZe 42 km-ia, sa-
avtomobilo gzebis departamentis informaciiT, Zlieri wvimis Sedegad mTa CamoiSa-
la, ramac mdinaris dagubeba gamoiwvia, xolo dagubebulma wyalma mewyerisgan Cake-
tili kalapoti gaarRvia da mdinaris piras arsebuli saxlebi waiRo da daangria 
ramdenime xidi, ramac garesamyaros mowyvita Wuberis Temis aTive sofeli.  

mdinaris auzSi myinvarebiT dafarulia mxolod mTliani farTobis 8% [1]. erT-

erTi myinvari memulia, romelsac „hოkrilis Tavs“ uwodeben, misi sigrZe 1,9 km, far-
Tobi 1,22 km, iwyeba 3606 m-is da mTavrdeba 2579 m simaRleze. mwvervalebis simaRle 
3700-4000 m-ia, maTgan gamoirCeva mwvervali xarixra (3711 m zRvis donidan), kvarmaSi 
(3718 m), Sdavleri (3995 m).  

mdinare nenskras 133-mde patara mdinare, nakaduli uerTdeba, maTgan 9 ZiriTadi 
mdinaris sigrZe aRemateba 10 km-s. adgilobrivi mosaxleoba am Senakadebs ase uwod-
ebs: Wubrula (sigrZe 33 km), ormeleTiSlici (30 km), laxmaSlici (14 km), dalriarli-
ci (13 km), memlura (12 km), danarCeni mdinareebis sigrZe naklebia 10 km-ze,: TeTnaSura, 
hokrilaSlici, titaSlici da md. marRulas marjvena Senakadi guaSRarariSlici. 
(lici svanurad wyals niSnavs). 

wlebis manZilze Catarebuli eqspediciuri samuSaos SedegebiT am xeobaSi araer-
Ti zvavis Camosvla gvaqvs dafiqsirebuli, romelTa konusi xSirad iwvevda mdinaris 
Segubebas, amitom gadavwyviteT detalurad Segveswavla md. nenskras xeobisa da misi 
Senakadebis zvavsaSiSroeba. gamogveTvala 494 zvavSemkrebis morfometriuli da zva-
vebis dinamikuri maxasiaTeblebi, romlebic ara mxolod dasaxlebul adgilebSi, ar-
amed mdinaris ZiriTadi Senakadebis ferdobebidanac Camodis (cxr.1). 

 

cxrili 1. mdinare nenskrasa da misi ZiriTadi Senakadebis  marjvena da 
marcxena ferdobebze zvavebis raodenoba 

# mdinaris dasaxeleba marjvena ferd. marcxena ferd sul 
1 Wubrula 54 82 136 
2 ormeleTiSlici 46 36 82 
3 laxmaSlici 22 9 31 
4 TeTnaSura 13 7 20 
5 hokrilaSlici 13 14 27 
6 memlura 13 12 25 
7 dalriarlici 16 29 45 
8 nenskra 39 32 71 
9 titaSlici 19 12 31 

10 
guaSRararlici (md.marRu-
las marjvena Senakadi 

14 12 2 

sul    249 245 494 
 

Wuberis Temi aTive sofeli zvavsaSiSroebiT gamoirCeva da zvavebma uxvTovlian 
zamTrebSi ararTi adamianis sicocxle Seiwira da didi materialuri ziani miayena 
adgilobriv mosaxleobas (cxr.2) [2, 3]. zvavebis Sedegad sxvadasxva wlebSi daiRupa 
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40 adamiani, daingra da dazianda sacxovrebeli saxlebi, damxmare nagebobebi, 
ganadgurda xexilis baRebi, tye, daixoca msxvilfexa da wvrilfexa saqoneli. 

 
cxrili 2 zvavebis Sedegad gamowveuli zarali Wuberis Temis soflebSi 

# 
weli, Tve, 
ricxvi 

Ddasaxlebu-
li punqti 

d
aR

u
pu

l
T
a 

r
-b
a 

Nngreva ganadgurda saqoneli 

s
ax

l
i 

na
g
eb

o
b
a 

 
b
aR

i,
 h
a 

 
t
ye
, 
ha
 

ms
x
vi
l
f
ex

a 

w
vr

il
f
ex

a 

1 01. 1932 laxami 9 3 2 1 0,6 14 80 
2 14.01. 1976 laxami 4 - 1 1 - - - 
3 _”_ lewferi 3 3 - 0,9 0,5 15 23 
4 _”_ devra 3 - - 2 0,3 - - 
5 _”_ zemo marRi 8 2 - 6 0,3 9 40 
6 _”_ qvemomarRi 2 - 4 2 0,4 - - 
7 _”_ larilari 2 2 2 - 0,4 - - 
8 17.01. 1976 lekalmaxe - - 2 - 0,2 - - 
9 18.01. 1976.  yari - - 3 - 0,2 - - 
10 30.01. 1987.  lewferi 4 3 2 2 0,3 8 6 
11 _”_ idliani 3 2 - - 0,3 10 8 
12 _”_ laxami 1 1 - 0,2 0,3 10 8 
13 _”_ devra - 2 2 2 0,7 16 14 
14 _”_ yari - - 2 - 0,2 - - 
15 _”_ larilari - 5 8 - 1,8 34 22 
16 _”_ qveda marRi 1 6 5 5,2 1,0 27 28 
17 _”_ lekalmaxi  - - 2 - 0,2 - - 

s u l 40 29 35 22,3 7,7 143 229 
 

zvavSemkrebebis umetesoba 1501-3000 m-is simaRlezea da 1000-2000 m-mde mTavrdeba. 
farTobis mixedviT gvxvdeba, rogorc 0,5 ha-ze naklebi farTobis mqone, ise 100 ha-ze 
meti farTobis mqone zvavebi, romelTa ricxvi erT SemTxvevaSi 173 (35%), xolo 
meore SemTxvevaSi 28 (6%). 494 zvavidan 57 zvavis sigrZe 3000 m-ze metia, umetesad ki 
(379 zvavi, anu 77%) 500-dan 2500 m-is sigrZisaa. am xeobaSi aris rogorc 5000 m3 
naklebi moculobis, aseve magaliTad 34 zvavis moculoba aRemateba 2500 aTas m3 -s, 
ZiriTadad, 494 zvavidan 359-is (73%) moculoba 5 aTasidan 2500 aTasi m3. md. nenskras 
Senakadebis mimdebare ferdobebi, ZiriTadad, 25-450 daxrilobisaa (91%), 494 zvavidan 
250-ze naklebi daxrilobis mxolod 21 (4%), xolo 450 meti daxrilobis 25 (5%) 
ferdobia. 

nebismieri sainJinro pრoeqtisTvis, romelic mTian raionebSi ganxorcieldeba 
didi mniSvneloba aqvs iseT dinamikur maxasiaTeblebs, rogoricaa zvavis siCqare da 
zvavis dartymis Zala. 24 zvavis (5%) siCqare naklebia 20 m/wm-ze, xolo 11-is (2%) 
metia 50 m/wm-ze. zvavebis umetesobis (453 zvavi, 93%) siCqare 21-dan 50 m/wm-ia. 100 t/m2 
dartymis Zala 27 (5%) zvavs aqvs, aseve 25 t/m2 - 49 (10%) zvavs, xolo 418 (85%) zvavis 
dartymis Zala 26-100 t/m2-ia. kidev erTi parametri – moZravi zvavis simaRlea, 
gansakuTrebiT didi 34 m-ze meti simaRliT 261 (53%) zvavi gamoirCeva, xolo 
danarCeni zvavis simaRle (47%) 16-21 m-ia. 

2018 wlis 5-7 ivlisis wyaldidoba gamowveuli iyo md. hokrilaSlicis saTaveSi 
wylis SegubebiT, Semdeg ki misi garRveviT, rac soflebis datborvis mizezi gaxda, 
pirdapir eTerSi vuyurebdiT adidebuli mdinaris mier sacxovrebeli saxlebis 
ngrevas, naTesi farTobebis, xexilis baRebisa da ezoebis mitacebas. mdinare 
hokrilaSlicis xeobaSi zvavebis (25 zvavi, marjvena ferdobidan 13, xolo marcxena 
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ferdobidan 12 zvavi Camodis) dinamikurma maxasiaTeblebma da gansakuTrebiT 
mdinaris saTaveSi arsebuli 5 zvavis konusis moculobis mniSvnelobam (cxr.3, grafa 
9) mogvca SesaZlebloba gamogveTqva varaudi, rom xom ar iyo, Tundac miwis 
CamoSlis mizezi, maRali haeris temperaturis gamo zvavis konusebis dnoba. am 
zvavSemkrebebis morfometriuli da zvavebis dinamikuri maxasiaTeblebi cxrilis 
saxiT warmovadgineT (cxr.3). 

 

cxrili 3. mdinare nenskras da misi ZiriTadi 9 Senakadis xeobebis 
zvavSemkrebebis morfometriuli da zvavebis dinamikuri maxasiaTeblebi   
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mdinare hokrilaSlicis სaTave, mwv. 3282 m. Crdilo aRmosavleTiT 

1 3150 1680 3520 110 27 28 36 3080 35 

mdinare hokrilaSlicis სaTave, mwv. 3269 m. Crdilo aRmosavleTiT 

2 3400 1680 4910 205 30 31 44 5740 35 

mdinare hokrilaSlicis სaTave, mwv. 3713 m. Crdilo aRmosavleTiT 

3 3713 1800 5260 225 30 43 85 6300 35 

mdinare hokrilaSlicis სaTave, mwv. maguaSarsis (3853 m) aRmosavleTiT 

4 3800 1800 4380 105 48 54 134 2940 35 

mdinare hokrilaSlicis სaTave, mwv. maguaSarsis (3853 m) aRmosavleTiT 

5 3852 1800 4585 125 26 52 124 3500 35 
 

 rogorc cxrilidan Cans, am xuTi zvavis konusis moculoba 2940-6300 aTas m3-ia 
da sakmaod didi raodenobiT Tovlis masas Camoitanda zamTarSi. cxadia, konusis 
nawili darCenili iqneboda mdinaris xeobaSi, radgan, xSir SemTxvevaSi, didi 
moculobis zvavis konusebi ver aswrebs momdevno zamTramde dadnobas. SesaZlebelia 
haeris maRalma temperaturam, rac win uswrebda wyalSegubebas da Semdgom 
ganviTarebul movlenebs, xeli Seuwyo aq arsebuli konusebis swraf dnobas da 
miwis masis CamoSlas. 
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uak 551.578.46 
mdinare nenskras xeobis da misi Senakadebis zvavsaSiSroeba./m.saluqvaZe, n.kobaxi-
Ze/.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. - gv.11-14. - qarT.; rez.: qarT., 
ingl., rus. 2018 wlis 5-7 ivliss, mestiis municipalitetis Wuberis TemSi, mdinare 
nenskras adidebam, didi materialuri zarali miayena xeobis mosaxleobas. wyaldi-
dobis gamomwvevi mizezebis dasadgenad SeviswavleT mdinare neneskras da misi 9 Zi-
riTadi Senakadis zvavsaSiSroeba. gamoTvlilia 494 zvavSemkrebis morfometriuli 
da zvavebis dinamikuri maxasiaTeblebi. gamovlenilia Wuberis Temis is soflebi, sa-
dac Tovlis zvavebis Sedegad, wlebis manZilze 40 adamiani daiRupa da aTeulobiT 
saxli daingra da dazianda. warmodgenilia aseve varaudi, rom mdinaris Segubebis 
da tbis warmoqmnis mizezi im 5 zvavis konusia, romelic md. nenskras erTerTi Sena-
kadis md. hokrilaSlicis saTaveSi Camodis. 
 
UDK  551.578.46 

Avalanche hazard of the gorge of the Nenskra river and its tributaries./M.Salukvadze, N.kobakhidze/ 

Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.11-14. Georg.; Abst.: Georg., Eng., 

Rus. The flood in the Nenskra river on July 5-7, 2018 caused great damage to the villages of the Chuber 

community of the Mestia municipality. To identify the causes of the flood, the avalanche hazard of the Nenskra 

River and its 9 main tributaries was studied. 494 morphometric data on avalanches and dynamic indicators of 

avalanches were calculated. The villages of the Chuber community were identified that were affected by 

avalanches in different years, 40 people died, dozens of residential buildings were destroyed and damaged. We 

assume that the cause of the damming of the river and the formation of the lake are the drift cones of the five 

avalanches that descend at the source of the Khokrilashlitsy river, one of the tributaries of the Nenskra river. 

 

УДК 551.578.46 

Лавиноопасность ущелья реки Ненскра и её притоков./Салуквадзе М.Е, Кобахидзе Н.Ш./Науч. Реф. 

Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.11-14. - Груз.; Рез.: Груз., Англ., Рус. Наводнение реки Ненскра, 

5-7 июля 2018 года, причинило огромный ущерб сёлям Чуберской общины Местийского 

муниципалитета. Для выявления причин наводнения изучили лавиноопасность реки Ненскра и её 9-ти 

основных притоков. Вычислены 494 морфометрических данных лавиносборов и динамические 

показатели лавин. Выявлены селения Чуберской общины, где из-за схода лавин в разные годы погибло 

40 человек, разрушены и повреждены десятки жилых домов. Предполагаем, что причиной запружения 

реки и образования озера являются конусы выноса тех пяти лавин, сходящих в истоках р. 

Хокрилашлицы, одного из притоков р.Ненскра. 
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uak 551. 481.1 

imereTis regionSi mdinaris Caxergili ubnebis garRvevis Sedegad warmoSobili 

wyalmovardnebis geografia da maTi Tavidan acilebis gzebi 

s. gorgijaniZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

XX saukunis bolos da XXI saukunis dasawyisSi, mecnierul-teqnikuri revoluci-

is epoqaSi gaxSirda katastrofuli stiqiuri movlenebi. maT adgili aqvT dedamiwis 

mTel rig raionebSi, amitom warmoadgenen globaluri xasiaTis saSiS movlenebs. is-

ini did zarals ayeneben msoflios ekonomikas da es zarali yovelwliurad Sead-

gens 30 miliard dolars. 

saqarTvelos hidrometeorologiis instituti aqtiurad iyo Cabmuli stiqiuri 

movlenebis hidrologiuri bunebis Seswavlis saqmeSi, romelic dRemde saqarTvelos 

da, saerTod, kavkasiisaTvis erTerT mniSvnelovan miznad rCeba. saqarTvelos mecni-

erebaTa akademiis 1991 wlis 2 maisis specialur gafarToebul sxdomaze miRebul iq-

na dadgenileba “saqarTvelos miwisZvrebis mizezebis Seswavlisa da katastrofis Se-

degebis likvidaciis RonisZiebebis Sesaxeb”, sadac erT-erT punqtad iyo aRniSnuli 

nazRvlevi wyalmovardnis winaaRmdeg brZolis koncefciis SemuSaveba. SemdgomSi 

wyaldidobebisa da wyalmovardnebis katastrofuli xasiaTis gaxSirebasTan da gaZ-

lierebasTan dakavSirebiT gamaxvilda yuradReba maTi Seswavlis Sesaxeb. am mxriv 

mniSvnelovania 2008 wlis Catarebuli saerTaSoriso konferencia (ssip hidrometeo-

rologiis instituti), romelic mieZRvna dedamiwis saerTaSoriso wels da exeboda 

stiqiur katastrofebs samxreT kavkasiaSi; aseve bunebrivi katastorfebis safrTxeeb-

sa da qveynis mzad yofnas maTi Tavidan acilebisaTvis. 

Tavad mdinareTa xeobebis Caxergili ubnebi xasiaTdebian sxvadasxva morfometri-

uli parametrebiT. gansakuTrebiT gamoirCevian klde-zvavebiT, mewyrebiTa, myinvaru-

li gamonataniT da zvavebiT Caxergili ubnebi. maTi sigrZe aRwevs: 60-100 m-dan 4,5 km. 

mcire - (2-3 m-mde) mdinareuli yinulebiT Caxergili ubnebi. xolo nazRvlevi wyal-

didoba da wyalmovardna aris mdinaris wylis reJimis erT-erTi saxe, romelic ga-

mowveulia mdinaris xeobis CaxergviT, misi dagubebiTa da Caxergili ubnis garRve-

viT. Tavisi bunebiT nazRvlevi wyaldidoba da wyalmovardna miekuTvneba saSiS ka-

tastroful movlenaTa kategorias. Tavisi genezisiT ar aris erTgvarovani, radgan 

TviT es procesi sxvadasxvaa da igi dakavSirebulia miwisZvrasTan, myinvarul da 

vulkanur moqmedebebTan, egzogenur procesebTan, aseve, mdinaris yinulovan movle-

nebTan. maTi zegavleniT warmoSobili nazRvlevi wyalmovardnebi da wyaldidobebi 

mkveTrad gansxvavdebian erTmaneTisgan TavianTi xasiaTiT, siZlieriT, gaangariSeba _ 

prognozirebiT, masStabebiT da brZolis meTodebiT. 

am movlenebiT araa imereTi gamonaklisi. aq xSiria mewyerebiTa da klde-zvavebiT 

gamowveuli Caxergvebi. mniSvnelovania aRiniSnos 1989 wlis hidrometeorologiuri 

procesebis mkcari xasiaTi. rodesac Tavsxma wvimebis dros gamoiwvia mraval adgi-

las mewyrebis da klde-zvavebis Camosvla. am periodSi 8-9 marts mewyrebi TovlTan 

erTad SeiWren zestafonis raionis soflebSi: qvaleTSi, mleTaSi, SroSaSi, sanaxSi-

reSi, svirSi, ileTSi, argveTSi, qveda saqarasa da baslevaSi, xaragaulis raionis 

soflebSi: kicxSi, wyalsureTSi, varZiaSi, maqaTubanSi, CxerSi, sadac dazianda 600-ze 

meti sacxovrebeli saxli. asobiT heqtari miwa daifara Camotanili qva-RorRiT da 

uvargisi gaxda sasoflo-sameurneo damuSavebisaTvis. Sewyda moZraoba rkinigzis xa-

ragauli-marelisi, zestafoni-WiaTuris monakveTebze; yvelaze didi mewyeri, romel-

mac miipyro yuradReba, iyo md. cxeniswylis marcxena ferdobidan 15 marts Camosuli 
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mewyeri, romelmac daaguba mdinare. Tbilisi-foTis magistraluri saavtomobilo 

gzis 685/748-km monakveTze ferdobis mxareze, yovel 100-200 metrze Camosuli iyo mew-

yrebi, rikoTis gvirabis dasavleTiT ki Camosuli iyo egreT wodebul gruntuli 

Tovlis zvavebic. 

1989 w 21 aprils msgavsi mZlavri mewyeri Camovida rikoTulas gvirabis aRmosav-

leT portalidan 400-500 m qvemoT md. suramulas marcxena ferdobidan. man dafara 

gza 100-130 m sigrZiT, 5-6 m sisqiT, Sedegad 2 dRiT Sewyda transportis moZraoba. 

zafxulSi md. rionis saTaveebSi Tavsxma wvimebi gagrZelda 12-15 agvistos CaTvliT. 

Tan axlda Zlieri setyvac, adgili hqonda md. rionis marjvena mxares misi Senakade-

bis md. sakaurasa da luxumis wylis saTaveebis SesayarSi Caxergvas, Tuca maleve ga-

irRva es masa, rasac mohyva didi wyalmovardna, romlis maqsimalurma donem da 

wylis xarjma gaiares 11-14 saaTebSi. wylis donem 140- 240 sm gadaaWarba wina dRis 

wylis doneebs. igi Seadgenda 350 sm (146 sm) md. rioni - q. onTan da 375 sm (202 sm) md. 

rioni - sof. alpanasTan. kidev ufro meti iyo wylis maqsimaluri doneebi md. saka-

urasa da luxuniswyalze. 

1991 wlis Zlierma miwisZvram imereTis regionSi gamoiwvia didi ngreva da didi 

zarali miayena im teritorias, swored am dros warmoiSva mdinareTa xeobebSi 35-mde 

tba. aqedan, didi iyo fawas, xaxieTisa da jruWulas tbebi, Sesabamisad 3,8, 2,1 da 

0,375 mln m wylis moculobiT. amave periodSi mraval adgilas gaCnda napralebi, sa-

dac adgili hqonda zedapiruli wylis dagrovebas, ris gamoc wyliT gaJRenTili ma-

sa nel-nela mococavda (md. sirxlebert doni) da xdeboda ganmeorebiTi mewyerebis 

moqmedebebi.  

mdinareebisa da myinvarebis reJimze did gavlenas axdens xeobebis CaxergvebiT 

gamowveuli procesebi, radgan Caxergvis qvemoT adgili aqvs mdinareebis TiTqmis 

“daSrobas”. xolo zemoT mdinaris dagubebas. zog SemTxvevaSi dagubebuli wylis 

done saSualod Seadgens 35-55 m-s, (5-10 m-ze naklebi ar yofila). aRniSnuli siRrmee-

bi damaxasiaTebelia, umetesad, Caxergil kaSxalTan axlos. es kaSxlebi erT kvadra-

tul metrze 55 t wnevis qveS imyofebian. istoriaSi bevri SemTxvevaa, rodesac klde-

zvavebisa da mewyrebis garvcelebis zonaSi icvleba hidrografiuli qseli. magali-

Tad, 1991 w yvirilas saTaveSi klde-zvavis moqmedebisas erTdroulad adgili hqonda 

md. jejoras mier md. yvirilas Zveli saTavis motacebas. qvis nakadis win svlam md. 

sinaguriswylis xeobaSi md. Reburas SesarTavi moswyvita md. xaxieTiswyals sof. xa-

xieTTan da 4 km-iT qveviT gadaitana. amiT Seicvala md. Reburas wylis hidrografiu-

li parametrebi. 

dagubebuli tbebis garRvevis adgilidan wyalmovardnis nakadi gaivlis TviT 

mdinares, sadac moxda misi dagubeba, Semdeg ki mis gagrZelebaze sxva mdinareebs. 

mag:xaxieTiswylis dagubebuli tbis garRvevis Sedegad wamosulma wyalmovardnis na-

kadma gaiara md. xaxieTiswyali, Semdeg mis gagrZelebaze md. yvirila, Semdeg ki md. 

rioni. yvela moqmed hidrologiur saguSagoze moxerxda wyalmovardnis nakadis do-

neebis da gavlis drois dafiqsireba. 

md. yvirilaze, 29, 30 aprils SeimCneoda wylis doneTa dacema wina dRis doneeb-

Tan SedarebiT, rac gamowveuli iyo mdinareebis 30-35 adgilas dagubebiT, miwisZvris 

dros Camosuli klde-zvavebis CaxergviT. 16, 17 maiss, Sesabamisad, q. saCxeresa da 

zestafonSi moxda wylis doneTa intensiuri mateba 86 da 56 sm-iT, rac gamowveuli 

iyo xaxieTis dagubebuli tbis garRvevis SedegadD wamosuli wyalmovardniT. magram 

es doneebi, Tavis mxriv, gaZlierebuli da deformirebuli iyo wvimebiT gamowveuli 

zedapiruli CamonadeniT. wyalmovardnis talRis gavlis Semdeg wylis doneebi aseve 
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intensiurad Semcirda, rac gagrZelda 1-1.5 dRe-Rames, magram doneebis iseTi saxiT 

dacemas adgili ar hqonia, rogorc es moxda md. mtkvarze, fawas dagubebuli tbis 

garRvevis Semdeg. es aixsneba md. yvirilas zemo welSi mosuli wvimebiT, ramac gamo-

iwvia mdinaris wylianobis gazrda da SenarCunebul iqna wylis maRali doneebi. 

msgavs procesebs adgili qonda 2001 wlis 31 maiss baRdaTis raionSi, md. luxu-

taze. ramac aseve mniSvnelovnad daazarala soflebi pirveli da meore obCa.  

aseve CaxergvebiT gamorCeva md. Cxerimelas auzi. am SemTxevaSi es procesebi ga-

mowveulia mewyrebis CamosvliT. aq xeobis gadaketvis SemTxvevebs adgili qondaT 

1957, 1959, 1987, 1994, 1998, 2004, 2019 wlebSi, Aaseve 2020 wels maisSi. bolo wlebis gan-

mavlobaSi am regionSi daaxloebiT 50 mwyeri Camovida. aseve wels md. Zirulaze mox-

da wyalmovardna.  

magaliTisTvis SegviZlia ganvixiloT 1957 wlis 22 marts marelisis monakveTSi, 

sadgur marelisTan Camosuli mewyris Sedegebi, (md. Zirulasa da Cxerimelas SeerTe-

ba). Sedegad Cxergili masis zemoT dagubda wyali, Caxergili masa Seadgenda 11.96, 

sigane 170 m. wylis donem hidrologiur kveTTan (grafikis nulidan) miaRwia 1196 sm-

s, xolo wina dRes 21 marts 214 sm-s iyo. tba saSiSi gaxda adgilobrivi mosaxleob-

isaTvis 2 km-s manZilze, daitbora rkinigzis sadguri, saavtomobilo gzac da xide-

bic. 

 
nax. 1. md. Zirulasa da Cxerimelas SeerTebis adgili, Caxergili ubani  

da dagubebuli tba 

 

normaluri muSaobis aRdgena SesaZlebeli gaxda 27 marts, rodesac dabobvis me-

TodiT moxda Caxergili masalis `daSla~, Semdeg ki nawilobrivi garRvevis saSule-

biT dagubebuli tbis daicala. 1959 wels isev marelisis monakveTSi Camovida 

mewyeri. isev dagubda md. Cxerimela. am SemTxvevaSic dagugebuli tbis dacla moxda 

garRvevamde dabobvis meTodiT. Tumca ver aiciles nazRvlevi wylamovardana. 

Sedegad daitbora da dazaralda iq arsebuli mimdebare teritoria. 1994 wels 

ganmeorda md. Cxerimelaze mewyeris Camosvla, Tumca sof. babis xidTan gadaiketa 

mdinare. am SemTxvevas mxolod adgilobrivebi gaumklavdnen, radgan maleve daiwyo 

mdinarem Caxergili masis gadarecxva, riTac bunebrivad moxda dagubebuli tbis 

dacla. aq dazianada mxolod soflebis damakavSirebeli Sara gza da babis xidi. 

praqtikisaTvis mniSvnelovan sakiTxis gadaWra emyareba v. comaias gamoTvlaTa 

sistemas [1], romelic gamoyenebulia mravaljer da gamoyenebulic aris. gamoTvlis 

sistema uzrunvelyofs mdinaris kalapotis Caxervis droidan gavceT prognozi da-

gubebuli ubnis wyliT vsebis xangrZlivobaze, dagubebuli tbis moculobaze, mis 
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farglebSi datborvis sigrZeze, garRvevis Semdeg garRvevis adgilas da dinebis 

tranzitul kveTebze nazRvlevi wyalmovardnis wylis maqsimalur xarjze.  

mdinaris dagubebuli ubnis morfometriuli parametrebis dadgenisaTvis msxvil 
masStabian topografiul rukaze (1:25000-1:100000) adgilze daaqvT Caxergili kaSxlis 
Txemis mdebareoba a-b; izoxazebis saSualebiT gansazRvraven Caxergili kaSxlis Txe-
mis simaRles (h), asev rukis saSulbiT Caxergili kaSxlis simaRleze gamoiTvleba 
dagubebis sigrZe (l) da sigane (B) Caxergili masisi Txemze. miRebuli monacemebis 
safuZvelze gansazRvraven Caxergvis Sedegad warmoSobili qvanulis moculobas (w) 
formuliT:  

 
sadac k aris topografiuli koeficienti; igi icvleba 2,7-3,3-is  farglebSi [1]; 

gamoTvlebisaTvis saSualod viRebT k =3,0. 

mdinaris xeobis Caxergvisas unda gaizomos mdinarisa da misi Senakadebis wylis 

xarji Caxergvis zemoT hidrologiaSi cnobili meTodebis gamoyenebis safuZvelze. 

Tu avRniSnavT mdinarisa da misi Senakadebis wylis jamur xarjs Qm3/wm, maSin 

qvabulis vsebis xangrZlivoba (T) iqneba:  

Q

W
T




 
am SemTxvevaSi T–gamoiTvleba wamebSi, Semdeg gadaiyvaneba Cveulebrivi wesiT 

wuTebSi, saaTebSi da dRe-RameSi. 

mdinaris kalapotSi Caxergili masa qvabulSi dagrovili wylis masis dawolis 

Sedegad irRveva. garRvevisas warmoiSveba trapeciodaluri formis kalapoti, 

romelsac amsgavseben hidrometriaSi cnobil wyalsaSvs, romliTac zomaven wylis 

xarjs. am mxriv iyeneben hidravlikaSi cnobil formulas: 

Qმ = 1.9 B *h
1

2/3

 

sadac, Qm – aris nazRvlevi wyalmovardnis wylis maqsimaluri xarji garRvevis 

adgilas. aseve xdeba nazRvlevi wyalmovardnis wylis maqsimaluri xarjis gamoTvla 

mdinaris tranzitul ubnebze. procesi warmoiqmenba maSin rodesac wylis maqsima-

luri xarji ganicdis transformacias misi `gaSxlarTvis~ gavlenis gamo. amisTvis 

ki ukeTes Sedegs gvaZlevs dinebis izoqronuli Teoriis gamoyeneba, romlis 

Tanaxmad: 

Q  

sadac Qmn – aris nazRvlevi wyalmovardnis wylis maqsimaluri xarji tranzi-

tuli ubnis mocemul kveTSi; ln – aris manZili Caxergili kaSxlidan mdinaris 

tranzituli ubnis mocemul kveTamde.  

aseve unda moxdes dagubebuli tbis ubanSi, Caxergil kaSxalSi Camdinare wylis 

xarjis gamoTvla, romelic aseve gvaZlevs informacias Caxergil unbnaSi ra 

raodenobis wyali grovdeba garekveuli drois ganmavlobaSi. 

yovelive aqedan gamomdinare SegviZlia vTqvaT, rom aseTi ubnebi warmoadgenen 
saSiS obieqtebs, amitom saWiroa maTze mudmivi meTvalyureoba da dakvirveba. 
amisaTvis ki aucilebelia mdinaris Cxergvis ubanze moewyos droebiTi meteorolo-
giuri saguSago, sadac gaizmoeba atmosferuli naleqebi da haeris temperatura. 
aseve mniSvnelovania haeridan dabobva, Tumca arc Tu ise usafrTxo procesia. aseve 
Caxergili kaSxlis masaSi dabobmva. arsebobs sxva proeqti, romelic iTvaliswinebs 
myinvaris sisqis Semcirebas, maTi xelovnurad dnobis gaZlierebis Sedegad. es safu-
Zvliani mecnieruli mosazrebaa, magram praqtikulad Zneli gansaxorcielebelia ad-
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gilobrivi pirobebisa da saTanado teqnikis uqonlobis gamo. aseve aris inJinruli 
gadawyvetilebac, romelic iTvaliswinebs Caxergili kaSxlis zemoT dagrovili 
wylis daclisTvis xelovnuri arxis gayvanas. amiT Tavidan avicilebT nazRvlev 
wyalmovardnas. SesaZlebelia aseve xelovnuri Rvarcofgadamgdebis damontaJeba Ca-
xergili kaSxlis Txemze. sayuradReboa e.w. xelovnuri sefonuri wyalamoRvra (nax. 
2) romelic dagubebis ubnebSi wylis aRmoRvrisTavis gamoiyeneba, igi SeiZleba iyos 
stacionaluri da droebiTi; Caxergis ubnebSi droebiT montaJdeba.  

 

 
nax.2. xeobis Caxergili wyaldagubebis ubani da misi safonuri wyalamoRvris sqema 

 
 

magram aseTi saxis RonisZieba moiTxovs mTeli rigi damatebiTi samuSaoebis 

winaswar Catarebas, romelTa Sedegebic safuZvlad daedeba brZolis meTodebis 

SerCevas. yvelaze misaRebi da advilad misawvdomi meTodia nazRvlevi wyalmovar-

dnis an wyaldidobis sazRvrebis dadgena da dadgenili teritoriis saSiS zonad 

gamocxaddeba, sadac aikrZaleba yovelgvari sameurneo da sayofacxovrebo saqmiano-

ba. mniSvnelovania agreTve dakvirvebisa da gazomvis masalebis damuSaveba da ana-

lizi, rac yoveldRiurad unda moxdes - wylisdoneebis, wylis xarjebisa da infli-

traciis intensiuri matebis SemTxvevebis saTanado Sefasebis safuZvelze; yvela hi-

drologiur saguSagoze, sadac unda gaiaros dagubebuli tbis garRvevasTan dakav-

Sirebuli nazRvlevi wyalmovardnis talRam, ewyoba dakvirveba wylisdoneze, yovel 

or saaTSi, wyalmovardnis dawyebis, maqsimumisa da damTavrebis drois CvenebiT. 

yovelive aqedan gamomdinare SegviZlia vTqvaT, rom mdinaris Caxergvis da misi 

garRvevis SemTxvevaSi warmoSobili nazRvlevi wyalmovardnis Serbilebis 

meTodebiT SesaZlebelia mosalodneli katastrofis Tavidan acileba.  
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uak 551. 481.1 

imereTis regionSi mdinaris Caxergili ubnebis garRvevis Sedegad warmoSobili 
wyalmovardnebis geografia da maTi Tavidan acilebis gzebi./s. gorgijaniZe/.stu-is -
hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. - gv.15-20. - qarT.; rez.: qarT., ingl., rus. 
statiaSi ganxilulia imereTis regionSi momxdari mdinaris xeobebis Caxergvebi da 
masTan dakavSirebuli wyalmovardnebi. mocemulia 1957 wlis md. Zirulasa da Cxeri-
melas SeerTebis adgilas Caxergvis Sedegad gamowveuli dagubebuli tbis garRvevis 
Sedegebi. garRvevis SemTxevaSi mocemulia morfometriuli maxasiaTeblebi da wyal-
movardnis acilebis gzebi.  
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UDC 551. 481.1 

Geography of Floods Caused by River Faults in Imereti Region and Ways to Avoid Tham./Gorgijanidze 

S./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.15-20. Georg.; Abst.: Georg., 

Eng., Rus. In the article is discussed blocking up of gorge of the river and loads of related floods. There is also 

shown the 1957year results of damed lake's break, which was caused by the merge of rivers called the Dzirula 

and the Chkerimela. If breaking happens, there are shown some morphometric characteristics and preventional 

ways of flooding. 
 

УДК551. 481.1 

География наводнений, вызванных разломами рек в регионе Имеретии, и пути их предот-

вращения./Горгиджанидзе С. Н./.Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.15-20. -  Груз.; 

Рез.: Груз., Англ., Рус. В статье рассматривается завалние повадки речных долин в Имеретинской 

регионе, скаторый связанны завальние наводнения. В статье дано праиществие в 1957 г.в узлы р. 

Дзирула и Чхеримела. Где произашло подение завала и прарив заболоченный озери. В случае прорыва 

приводятся морфометрические характеристики и способы предотвращения завалние поводки.. 
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uak 627.14.215.1.76 
sairigacio wylis resursebis maformirebeli faqtorebi 

da maTi dinamika Signi kaxeTis regionSi 

c. basilaSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo, jarjinio@mail.ru  
 

Signi kaxeTis regioni mdebareobs saqarTvelos ukidures aRmosavleTiT, romel-
Sic Sedis: axmetis, Telavis, gurjaanis, yvarlisa da lagodexis municipalitetebi, 
agreTve siRnarisa da dedofliswyaros municipalitetebis aRmosavleT nawilebi. am 
teritoriaze aris yvelaze nayofieri niadagebis farTo velebi, sadac aris xelsay-
reli agroklimaturi resursebi iseTi mniSvnelovani dargebis warmoebisaTvis, 
rogoricaa: memarcvleoba, mevenaxeoba, mexileoba, mebostneoba, mebaRCeoba, zeTovani 
kulturebi da sxva mravali. amitom is sasoflo-sameurneo warmoebis moculobiT, 
ara marto aRmosavleT saqarTveloSi, aramed mTeli saqarTvelos masStabiT wamyvani 
regionia. magram Tanamedrove globaluri daTbobis pirobebSi aq arsebuli mSrali 
klimatis gamo, gansakuTrebiT savegetacio periodSi uxvi mosavlis misaRebad auci-
lebelia niadagis xelovnuri rwyva, rasac aq uZvelesi droidan axorcielebdnen 
Cveni winaprebi. amas adasturebs 1937 wels arqeologiuri gaTxrebis dros aq 
aRmoCenili Tamar mefis (XII saukunis) droindeli 119 km sigrZis sarwyavi arxi [1]. 

dReisaTvis msoflioSi COVID 19 virusis pandemiasTan dakavSirebiT gamowveuli 
ekonomikuri krizisisa da umuSevrobis pirobebSi saqarTveloSi soflis mosaxleoba 
mxolod sakuTar nakveTebze moweuli agrokulturebis produqciidan miRebuli 
SemosavliT irCens Tavs. amitom maT nakveTebs Seuferxeblad unda miewodebodes 
sarwyavi wyali, rac gadamwyveti faqtoria mosaxleobis socialur-ekonomiuri 
mdgomareobis gasaumjobeseblad. 

sarwyavi wyliT momaragebis mTavari arteria Signi kaxeTis teritoriaze aris 
saqarTvelos yvelaze grZeli (407 km) mdinare alazani, romelic saTaves iRebs 
kavkasionis qedis samxreT ferdobze mTa borbalis maxloblad 3000 m simaRleze. 
misi wyalSemkrebi auzis saerTo farTobi 1180 km2, sadac mas erTvis 1803 Senakadi, 
romelTa saerTo sigrZe 6851 km-ia, maTgan 1701 mdinaris sigrZe 10 km-ze naklebia, 
danarCeni 64 mdinaris sigrZe 10-dan 25 km-mde icvleba, 33 mdinaris sigrZe 25-50 km-
mdea, 3 mdinarisa ki 50-dan 100 km-mde. uSualod md. alazans uerTdeba 10 km-ze meti 
sigrZis 53 Senakadi. 

aRsaniSnavia, rom auzSi aseTi mravalricxovani Senakadebis arseboba metad 
mniSvnelovania, radgan maTi wylis resursebi, iseve rogorc TviT md. alaznisa, 
aqtiurad gamoiyeneba mimdebare teritoriebze mcxovrebi mosaxleobis mier 
sairigacio miznebisaTvis, maT mier mowyobili arasainJinro an naxevradsainJinro 
arxebis saSualebiT. TviT md. alazanze ki aSenebulia saqarTveloSi yvelaze didi 
96 km sigrZis qvemo da 79 km sigrZis zemo alaznis magistraluri arxebi [2]. 

nax.1-dan Cans, rom md. alaznis auzs aqvs asimetriuli forma, radgan misi 
farTobis 65% modis marcxena mxareze da mxolod 35% aris marjvena mxares. 
marcxena mxaris Senakadebidan saqarTvelos farglebSia: stori, didxevi, lopota, 
inwoba, CelTi, duruji da sxva, romlebic kavkasionis samxreT cicabo ferdobebze 
Camoedinebian, xasiaTdebian uxvwylianobiT, awarmoeben gaZlierebul siRrmiT 
erozias da qvemo welSi gamoaqvT didi raodenobiT natani masala. marjvena mxaris 
Senakadebia: ilto, Turdo, kisisxevi, Ceremisxevi da sxv. am mxaris samxreT-
aRmosavleTiT mdinareebi mcire wylianobiT xasiaTdebian da aqvT mcire vardna. 
isini alaznis vakeze mSrali klimatis pirobebSi kargaven wyals intensiur 
aorTqlebaze da daSrobis gamo veRar aRweven md. alazans SesarTavamde. 
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nax. 1. md. alaznis auzis hidrografiuli qseli 
 

md. alaznis marjvena da marcxena mxaris Senakadebis aseTi didi sxvadasxvaoba 
gamowveulia imiT, rom zogadad, mdinareTa wylis Camonadenis formireba ganpirobe-
bulia maTi auzebis zedapiris fizikur-geografiuli faqtorebiT, romelTa Soris 
garkveul rols TamaSobs reliefi. md. alaznis wyalSemkrebi auzis teritoriaze 
gamoiyofa reliefis sami tipi: I – maRalmTiani, sadac 3000 - 3500 m simaRlis kavkasi-
onis qedebis cicabo ferdobebze Warbobs Rrma da viwro xeobebi; II – mTiswinebi 600 
- 1200 m simaRleze agebulia md. alaznis Senakadebis mier Camitanili masalis gamo-
zidvis konusebiT; III – 300 - 600 m simaRleze alaznis vakea, romelic md. iltos Se-
sarTavTan iwyeba da samxreT-aRmosavleTiT 160 km sigrZeze vrceldeba. md. alaznis 
qvemo welSi 100 - 300 m simaRleze mdinares viwro zolad gasdevs alaznis Wala, ro-
melic specifikuri landSaftiTa da klimatiT gamoirCeva. auzSi umaRlesi mwverva-
lebia md. storis saTaveebTan Savi klde – 3578 m, md. lagodexis wylis saTaveebTan 
xoCaldidis mTa – 3428 m da TviT md. alaznis saTaveebTan didi borbalos mTa - 3294 
m. udablesi adgili ki aris mingeCauris wyalsacavTan – 90 m, sadac md. alazani Ca-
edineba. regionSi simaRleTa aseTi didi sxvaoba ganapirobebs md. alaznisa da misi 
Senakadebis kalapotebis did daqanebas, rac xelSemwyobi faqtoria maTSi wyalwar-
moqmnis procesisaTvis. 

md. alaznis auzis 2000 m simaRlis zeviT gavrcelebulia mTa-mdelos niadagebi 
alpuri balaxeulobiT dafaruli mdeloebi. maT qveviT 1200 m simaRlemde tyis mura 
gaewerebuli niadagebia, romelTac soflis meurneobaSi SedarebiT mcire gamoyeneba 
aqvT. 1200 m-dan 200 m simaRlemde nayofieri niadagebia, romlebic farTod gamoiyene-
ba venaxebis, xexilis baRebisa da marcvleuli kulturebisaTvis. auzSi 2000 m simaR-
lis qveviT 400 m simaRlemde muxnari, wiflnari da rcxilnari tyeebia, romelTac 
regionis farTobis 46% ukavia. alaznis vakeze bunebrivi mcenareuli safari mospo-
bilia, mis nacvlad gavrcelebulia kulturuli mcenareebi: marcvleulis naTesebi 
da yurZnis venaxebi [3]. 

amrigad, gansaxilveli regionis orografia da tyis safari metad xelsayreli 
faqtorebia mis zedapirze wyalwarmoqmnisaTvis, magram aq mdinareTa wylis Camonade-
nis formireba ZiriTadad damokidebulia maTi auzis teritoriis klimatur pirobeb-
ze, romelTa Soris gadamwyveti mniSvneloba aqvs klimatis iseT elementebs, rogo-
ricaa haeris temperatura, naleqebi da Tovlis safari, romelnic arian Camonadenis 
mTavari warmomqmneli faqtorebi. kerZod, haeris temperatura gansazRvravs mdinaris 
sazrdoobis pirobebs, Tovlisa da yinulis dnobas, aorTqlebas da amdenad ganapi-
robebs wylis Camonadenis Sidawliuri ganawilebis xasiaTs. atmosferuli naleqebi 
aris mTavari klimaturi elementi, romelic gansazRvravs mdinaris wylianobas. na-
leqebis mosvlis xasiaTi, maTi ganawileba drosa da sivrceSi ganapirobebs mdinare-
Si wylis Camonadenis reJims. zamTris periodSi dagrovili Tovlis maragi simaRli-
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Ti zonebis mixedviT aris maCvenebeli mdinaris gazafxul-zafxulis periodis wylis 
Camonadenis odenobisa da misi ganawilebisa calkeuli Tveebis mixedviT. 

mdinaris auzSi havis Taviseburebas gansazRvravs misi orografia. md. alaznis 
auzi sami mxridan garSemortymulia maRali da saSualo simaRlis qedebiT, rac Sig-
ni kaxeTis vakisa da mTiswinebis zonas icavs civi havis masebis SemoWrisagan da 
xels uwyobs sakmao raodenobiT naleqebis mosvlas. samxreT-aRmosavleTidan auzs 
aqvs Ria mdebareoba, saidanac SemoWrili Tbili haeris masebi, saTanado gavlenas ax-
dens aq Termiul reJimze da saerTod klimatis formirebaze. 

dasavleTidan SemoWrili teniT gaRaribebuli haeris masebi, kaxeTisa da civ-gom-
boris qedebidan eSvebian dabla, Tbebian da Srebian, ris gamoc naleqebis gamoyofa 
ar xdeba. am mSrali haeris masebis nawili miemarTeba samxreT-aRmosavleTisken; xo-
lo nawili kavkasionis qedisaken da cicabo ferdobebze asvlisas xdeba maTi gacive-
ba da haeris gaJRenTva kondensaciis wertilamde. amis Sedegad aq gamoiyofa meti na-
leqi vidre kaxeTisa da civ-gomboris qedebis Crdilo-aRmosavleT ferdobebze. aRmo-
savleTidan SemoWrili haeris masebi ganicdis iZulebiT aRmasvlas, ris gamoc war-
moiqmneba mniSvnelovani Rrublianoba, Cndeba nisli da modis naleqebi. amrigad, md. 
alaznis auzSi orive mxridan SemoWrili haeris masebi iwvevs ara marto uxv nale-
qebs, aramed wlis Tbil periodSi xSir elWeqebsa da setyvas, rac zians ayenebs sof-
lis meurneobas [4]. 

klimatis elementebis dasaxasiaTeblad gamoyenebul iqna auzSi adre arsebuli 
da axlac moqmedi meteosadgurebisa da saguSagoebis mravalwliuri monacemebis sta-
tistikuri analiziT miRebuli raodenobrivi mniSvnelobebi – cxrili 1, saidanac 
Cans, rom haeris saSualo temperatura adgilis simaRlis matebasTan erTad klebu-

lobs 13 C-dan (wnori - 223 m) 8 C-mde (gombori - 1085 m). maqsimaluri temperatura 

(40 C) aRiricxeba dablobebSi (alazansa da wnorSi), minimaluri temperatura ki 

mTel teritoriaze – 23 - 26 C-s Seadgens. nax. 2-ze mocemulia md. alaznis auzSi ha-
eris temperaturis saSualo mravalwliuri mniSvnelobebi calkeuli Tveebis mixed-

viT. yvelaze civi Tvis – ianvris temperatura 0,9 - 1,5 C-ia, yvelaze cxel ivlissa 

da agvistoSi temperatura 23 - 25 C-s aRwevs. 
 

cxrili 1. atmosferuli naleqebis jami (mm) da haeris temperatura (°C) 

meteopunqti 
simaRle 

(m) 
atmosferuli naleqebi (mm) haeris temperatura (°C) 
I – XII IV – X XI – III saS. maqs. min. 

gombori 1085 730   8,1   
siRnaRi 795 735   11,1 37 _24 
birkiani 758 1097 800 297    
joyolo 663 1100   10,8 38 _26 
Telavi 568 770 590 180 12,1 39 _23 
axmeta 567 788 562 226 12,0 38 _23 
yvareli 448 991 759 232 12,6 38 _23 
lagodexi 435 1024 736 268 12,6 38 _23 
gurjaani 415 741 543 198 12,7 39 _22 
alazani 290 617   13,3 40 _24 
wnori 223 568 420 148 13,0 40 _25 

 
cxr. 1-is monacemebiT md. alaznis auzis vakisa da mTiswinebis zonaSi naleqebis 

wliuri raodenoba 568 - 1100 mm-ia, kavkasionis qedis mimarTulebiT is 1000 mm-s 
aRemateba (birkiani, joyolo, lagodexi), xolo civ-gomboris qedisken da samxreT - 
aRmosavleTis mimarTulebiT klebulobs 600 mm-mde (alazani, wnori). nax. 2-ze 
mocemulia md. alaznis auzSi arsebuli yvela meteosadguris atmosferuli 
naleqebis mravalwlian dakvirvebaTa gasaSualebuli mniSvnelobebi (mm) calkeuli 
Tveebis mixedviT. naleqebis Sidawliuri ganawileba teritoriulad araTanabaria. 
yvelaze didi raodenobis (110 - 130 mm) naleqebi modis maisSi da ivnisSi, yvelaze 
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mcire (20 - 40 mm) ki ianvarSi aRiniSneba. auzis teritoriaze Tbil periodSi mosuli 
naleqebi (420 - 800 mm) orjer aRemateba civ periodSi mosul naleqebs (150 - 300 mm). 
es faqti TiTqos xels unda uwyobdes Tbil periodSi mdinaris wylianobis matebas, 
rac metad sasargebloa sairigacio wylis resursebis Sesavsebad. magram am dros aq 
haeris maRali temperaturis gamo, mosuli naleqebis didi nawili ixarjeba 
aorTqlebaze da amitom veRar aRwevs mdinaris kalapotamde. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 2. md. alaznis auzSi atmosferuli naleqebisa (R mm) da haeris temperaturis (T 

°C) saSualo mravalwliuri mniSvnelobebi calkeuli Tveebis mixedviT. 
 

mdinaris Camonadenis raodenobasa da drois mixedviT mis ganawilebaze, 
naleqebisa da haeris temperaturis garda, mniSvnelovan gavlenas axdens sxvadasxva 
simaRliT zonaSi zamTarSi dagrovil TovlSi arsebuli wylis maragi. nax. 3-ze 
warmodgenilia Cven mier md. alaznis auzSi arsebuli Tovlis safris marSrutuli 
agegmvis masalebis mravalwliuri monacemebis damuSavebis Sedegebi. aq mocemuli 
maxasiaTeblebi aRwers Tovlis safris mdgomareobas martis Tvis dasawyisisaTvis, 
rodesac iwyeba misi dnoba da moqmedebs mdinaris wylis Camonadenze alaznis 
marjvena Senakad iltosa da marcxena Senakad lopotas xeobebSi. maTi analizis 
Sedegad gairkva, rom lopotas xeobaSi Tovlis wylianoba orjer metia, vidre 
iltos xeobaSi. simaRlis mixedviT is izrdeba md. lopotas xeobaSi 42 mm-dan (900 m-
ze) 152 mm-mde (1900 m-ze), xolo md. iltos xeobaSi 25 mm-dan (900 m-ze) 57 mm-mde (1500 
m-ze). maTi variaciis koeficienti simaRlis mixedviT icvleba lopotas xeobaSi 1,06-
dan 0,66-mde (1900 m-ze). md. iltos xeobaSi ki 0,85-dan (900 m-ze) 0,53-mde (1500 m-ze). 

sadReisod dedamiwaze mimdinare klimatis globaluri daTboba mravalmxriv 
aisaxa md. alaznis auzSi arsebul bunebriv pirobebze da Sesabamisad mdinareTa 
wylianobaze. es procesebi gamovlenil iqna jer kidev gaeros klimatis cvlilebis 
CarCo konvenciis saqarTvelos pirvel erovnul SetyobinebaSi 1999 wels [5], sadac 
aRniSnul iyo, rom haeris temperaturis saukunovanma nazrdma aRmosavleT saqarTve-

loSi da kerZod kaxeTSi 0,5 C -s miaRwia. 2009 wels meore SetyobinebaSi [6] klimat-
is cvlilebis regionuli (RegCM4) modelis mixedviT, prognozirebul iqna tempera-
turis, naleqebis, sinotivisa da qaris siCqaris mosalodneli cvlileba 2100 wlamde 
dasavleT da aRmosavleT saqarTvelos klimaturi olqisaTvis rogorc wliuri, ase-
ve sezonebis mixedviT. Sedegad, aRmosavleT saqarTveloSi 2100 wlisaTvis haeris sa-

Sualo wliuri temperaturis 4 C –iT matebas Tan mohyveba naleqebis 14%-iani kleba. 
gansakuTrebiT mwvave cvlileba iqneba zafxulSi, rodesac temperaturis matebisa 

(5,9C) da naleqebis klebis (-72 mm) tendencia gacilebiT meti iqneba, vidre sxva sez-
onebSi. 
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nax. 3. md. alaznis auzSi martis TveSi aRricxuli TovlSi arsebuli wylis  
 maragis (mm) saSualo mravalwliuri da udidesi mniSvnelobebi 
 simaRliTi zonebis mixedviT. 

 
 

2015 wels gamocemul mesame SetyobinebaSi [7] kaxeTis regionis 8 meteosadguri-
saTvis mocemulia meteorologiuri elementebis wliuri da sezonuri mniSvnelobe-
bis cvlileba 1961 - 1985 ww da 1986 - 2010 wlebis monacemTa Soris. temperaturis mat-

eba mTel teritoriaze aRiniSna 0,5C –iT, maqsimaluri mateba (0,7C) aRiricxa dedof-
liswyaroSi. naleqebis wliuri jamebi Semcirda 5 meteosadgurze 4%-iT, 2 meteosa-
dgurze ki naleqebi gaizarda, zrdis maqsimumi (8%) iyo lagodexSi. klimatis cvli-
leba yvelaze metad gamovlinda zafxulis sezonSi, rodesac yvela sadgurze aRini-

Sna temperaturis mateba saSualod 0,8C-iT, maqsimaluri mateba (1,4C) iyo dedofli-
swyaroSi. naleqebma ki iklo yvelgan 18%-iT, garda lagodexisa, sadac naleqebi ga-
izarda 7%-iT da sadac aris yvelaze xangrZlivi vegetaciis periodi da maRali 

aqtiur temperaturaTa (10C) jami. yvelaze mokle savegetacio periodia dedoflis-
wyaroSi. 

Cven mier Seswavlil iqna md. alaznis auzis marjvena da marcxena mxareze arse-
bul meteorologiur elementebze mravalwliur dakvirvebaTa monacemebi. maTi yo-
velwliuri dinamikis gamosavlenad gamoyenebul iqna maTi trendis wrfivi aproqsi-
maciiT miRebuli regresiis gantolebaTa gamosaxulebebi, romelTa mixedviT gairkva, 
rom temperaturis yovelwliuri matebis siCqare auzis marcxena mxareze lagodexSi 

0,007C, xolo marjvena mxareze TelavSi 0,005C -ia. atmosferuli naleqebis wliuri 
jami ki, yovelwliurad mcirdeba lagodexSi 2,32 mm-iT, TelavSi ki 1,18 mm-iT [8]. am-
rigad, naleqebis Semcirebisa da temperaturis matebis ufro maRali intensiurobiT 
gamoirCeva md. alaznis auzis marcxena mxare, sadac yvelaze meti wyaluxvi Senaka-
debia, rac imaze miuTiTebs, rom mosalodnelia maTi da TviT md. alaznis wylis 
Camonadenis kleba da Sesabamisad sairigacio wylis maragis Semcireba. 

mesame erovnul SetyobinebaSi [7] garkveuli saprognozo scenarebiT regionuli 
modelis gamoyenebiT saqarTvelos 33 da maT Soris kaxeTis 8 meteosadguris (dedo-
fliswyaro, yvareli, lagodexi, gurjaani, Telavi, wnori, axmeta da sagarejo) 1961 - 
2010 wlebis dakvirvebis monacemebze dayrdnobiT, Sefasda momavalSi klimaturi 
faqtorebis mosalodneli cvlileba 2021 - 2050 da 2071 - 2100 wlebis periodisaTvis. 
miRebuli prognozebis Tanaxmad kaxeTis mTel teritoriaze mosalodnelia rogorc 
saSualo wliuri, aseve saSualo sezonuri temperaturebis mniSvnelovani mateba. 
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cxril 2-Si mocemulia kaxeTis 8 meteosadgurisaTvis miRebuli temperaturebis 
gasaSualebuli mniSvnelobebi, saidanac irkveva, rom Tu 1986 - 2010 wlebSi saSualo 

wliuri temperatura iyo 12,7 C, 2021 - 2050 wlebSi iqneba 13,8 C, 2071 - 2100 wlebSi ki 

is gaizrdeba 16,2 C -mde. e.i. temperatura 2021 - 2050 wlebSi gaizrdeba 1,1 C -iT, 2071 - 
2100 wlebSi ki 3,5 C –iT izrdeba, rac metad sayuradReboa da sagulisxmoa soflis 
meurneobis ganviTarebisaTvis. temperaturaTa aseTi zrda gamoiwvevs regionSi 
aqtiur temperaturaTa jamebisa da savegetacio periodis gazrdas, rac saSualebas 
iZleva erTi mosavlis magivrad ori, zogierTi mcenarisa ki 3 mosavlis miRebas. 
magram amisTvis maRali temperaturebis pirobebSi ufro gaizrdeba aorTqleba da 
aucilebeli iqneba mcenareTa saWiro wyliTYuzrunvelyofa, rac Tavis mxriv 
dakavSirebulia naleqebis raodenobasa da mdinareTa wylianobaze. 

 
cxrili 2. kaxeTis regionSi 8 meteosadguris gasaSualebuli wliuri da sezonuri 

    mniSvnelobebi haeris saSualo temperaturebisa (T, C) da atmosferuli     
naleqebis jamisa (P, mm) 1-1986-2010 ww, 2-2021-2050 ww, 3-2071-2100 ww da maT Soris 

cvlilebebi: Δ2 da Δ3 

 

T1 T2 T3 Δ2 Δ3 P1 P2 P3 Δ2,% Δ3,% 
wliuri 

12,7 13,8 16,2 1,1 3,1 777 771 650 0,3 - 15,9 
zamTari 

2,5 3,6 6,3 1,1 2,8 105 137 94 30,1 - 8,7 
gazafxuli 

11,8 13,0 15,3 1,2 3,8 254 210 172 - 16,0 - 32,9 
zafxuli 

23,0 24,1 27,0 1,0 4,0 223 230 203 5,2 - 6,7 
Semodgoma 

13,8 14,7 17,1 1,2 3,6 197 201 175 1,5 - 11,4 
 
cxrili 2-dan irkveva, rom 2021 - 2050 wlebSi mosalodnelia naleqebis wliri 

jamebis matebasaSualod 0,3%-iT, maTi Semcireba ki mosalodnelia lagodexSi (6%), 
wnorSi (5%) da dedofliswyaroSi (4%). sezonebis mixedviT yvelaze didi mateba 
naleqebisa mosalodnelia zamTarSi saSualod 30%-iT. teritoriulad es mateba 
icvleba 6%-dan (wnorSi) 44%-mde (TelavSi da sagarejoSi), gazafxulze ki yvelgan 
aRiniSneba naleqebis kleba saSualod 16%-iT, klebis maqsimaluri mniSvneloba (25%) 
mosalodnelia dedofliswyaroSi. zafxulSi mTel teritoriaze mosalodnelia 
naleqebis saSualod 5%-iani mateba, romelic calkeul meteosadgurze 6% -dan 
(yvarelSi) 14%-mde (gurjaanSi) icvleba. am dros or meteosadgurze aRiniSneba na-
leqebis Semcireba 6%-iT yvarelSi da 16% -iT lagodexSi. Semodgomaze naleqebis 5%-
iani kleba iqneba dedofliswyaroSi da TelavSi, 2%-iT Semcirdeba inwobaSi, danar-
Cen meteosadgurebze ki iqneba naleqTa mateba 0,4%-dan (gurjaanSi) 11%-mde (axmetaSi). 

2071-2100 wlebSi kaxeTis teritoriaze mosalodnelia naleqebis Semcireba saS-
ualod 16% -iT, romlis mniSvneloba icvleba 10%-dan (sagarejoSi) 22%-mde (la-
godexSi). sezonebis mixedviTac yvela sezonSi mosalodnelia naleqebis Semcireba 
saSualod: zamTarSi 9%-iT, gazafxulze 33%-iT, zafxulSi 7%-iT da Semodgomaze 
11%-iT. zogierT meteopunqtze maT sawinaaRmdegod mosalodnelia naleqebis mateba, 
magaliTad zamTarSi matulobs naleqebi dedofliswyaroSi 13%-iT da sagarejoSi 
10%-iT. zafxulSi naleqebi imatebs dedofliswyaroSi 12%-iT da wnorSi 1%-iT. 

aseTi cvlilebebis Sedegad 2100 wlisTvis gansaxilvel teritoriaze naleqebis 
wliuri jami mosalodnelia iyos 501 mm-dan (wnorSi, nacvlad 595 mm-sa 2010 wels) 829 
mm-mde (lagodexSi, nacvlad 1061 mm-sa). sezonebis mixedviT naleqebis jami SeiZleba 
icvlebodes zamTarSi 80 mm-dan (wnorSi, nacvlad 90 mm-sa) 107 mm-mde (yvarelSi, 
nacvlad 131 mm-sa), gazafxulze 96 mm-dan (dedofliswaroSi, nacvlad 212 mm-sa) 228 mm-
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mde (lagodexSi, nacvlad 332 mm-sa), zafxulSi 161 mm-dan (wnorSi, nacvlad 160 mm-sa) 
244 mm-mde (lagodexSi, nacvlad 319 mm-sa), Semodgomaze 120 mm-dan (wnorSi, nacvlad 
148 mm-sa) 242 mm-mde (lagodexSi, nacvlad 273 mm-sa). 

amrigad, md. alaznis auzis mTel teritoriaze mosalodnelia ZiriTadad nale-
qebis mniSvnelovani Semcireba, rac temperaturisa da aorTqlebis matebasTan erTad 
gamoiwvevs auzSi mdinareTa wylianobisa da sairigacio wylis resursebis da mosav-
lianobis Semcirebas. amasTan dakavSirebiT sayuradReboa g. melaZisa da  m. melaZis 
[9] naSromSi 1948 - 2017 wlebis monacemebiT kaxeTis regionisaTvis dadgenilia agrok-

limaturi maxasiaTeblebi da maTi cvlileba gaangariSebuli temperaturis 2 C –is 
matebis scenariT 2020 - 2050 wlebisaTvis. maTi analiziT, yvela simaRliT zonaSi aR-
iniSneba aqtiur temperaturaTa jamebis mateba da hidroTermuli koeficientebis 
kleba. naleqebis wliuri jami ki mniSvnelovnad mcirdeba mTian zonaSi, xolo 
mSral subtropikul da maRalmTian zonaSi is matulobs. avtorTa miTiTebiT, aqti-
ur temperaturaTa jamebis mateba xels Seuwyobs mcenareTa nayofebis srulfasovan 
momwifebas, Tumca globaluri daTbobis fonze gvalvis maRali intensivobis gamo 
aucilebelia mcenareTa fesvTa sistemis teniT uzrunvelyofa. 

gvalva sasoflo-sameurneo kulturebisaTvis metad araxelsayreli klimaturi 

movlenaa, rac cxeli ( 30 C) zafxulis pirobebSi da mcire dRe-Ramuri naleqebis (5 
mm-mde) dros qmnis mcenareTa ganviTarebisTvis arasakmaris tenianobis pirobebs. sus-
ti da saSualo intensivobis gvalvebi gansaxilveli regionis teritoriaze yovel-
wliuradaa mosalodneli. gvalvebis Sedegebi marTalia xSirad ar aris katastro-
fuli, magram igi mniSvnelovania mosavlis SenarCunebisTvis. gvalva gansakuTrebiT 
saSiSia zafxulSi, rodesac maRali temperatura, dabali sinotive da Zlieri aor-
Tqleba aSrobs niadagis zeda fenebs, aferxebs vegetatiuri masis dagrovebas, amci-
rebs mcenaris kvirts da zrdis fesvebs. saerTo jamSi ki amcirebs yvela sasoflo-
sameurneo kulturebis mosavlianobas [10]. 

aRmosavleT saqarTvelos mSral raionebSi unaleqo periodebi 80 - 100 dRe da 
ufro didxans grZeldeba [11]. amJamad yvelaze gvalvasaSiSi regionebia qvemo qarTli 
da kaxeTSi Siraqisa da eldaris vakeebi. aq 1961 - 2005 wlebSi dakvirvebaTa monacemeb-
ze dayrdnobiT [12] naSromis mixedviT gvalvianobis ganmeorebadobis maqsimumebi (50 - 
90%) aRiniSneba savegetacio periodis meore naxevarSi ivlis-seqtemberSi, minimumi 
(0,50%) ki april-maisSia. savegetacio periodSi teritoriis teniT uzrunvelyofis 
kritikul normad miRebulia naleqTa jami 150 - 200 mm-is farglebSi. aqedan gamomdi-
nare gvalva iTvleba mkacrad Tu naleqTa jami savegetacio periodSi ar aRemateba 
150 mm-s. xSiri da xangrZlivi gvalvebis dros dabla iwevs gruntis wylebis done, 
mcirdeba mdinareTa wylianoba da sarwyavi wylis Semcirebis gamo mcenareTa mosav-
lianoba mcirdeba an srulad nadgurdeba. es rom ar moxdes, unda ganxorcieldes 
niadagis xSiri morwyva da kultivacia. 

aRsaniSnavia is faqti, rom bolo wlebSi klimatis globalurma daTbobam gamo-
iwvia gvalviani periodebis gaxangrZliveba. gvalvebi da maTi cvlileba gansaxilvel 
teritoriaze gamokvleul iqna klimatis mesame SetyobinebaSi [7]. gairkva, rom 1986 - 
2010 wlebSi gvalvebis raodenoba yvelaze metad momatebulia sagarejoSi, dedof-
liswyaroSi, Telavsa da yvarelSi. 2021 - 2050 wlebSi mosalodnelia gvalvebis Semci-
reba, radgan mcirdeba mkacri gvalvebi, simSralis riski gaizrdeba mxolod lago-
dexSi. amitom SeiZleba iTqvas, rom soflis meurneobisaTvis riskebi 2021 - 2050 wleb-
Si mcirdeba, magram izrdeba savegetacio periodi da aqtiur temperaturaTa jami, 
Tumca setyvisa (gurjaanSi, TelavSi da yvarelSi) da gazafxulis Zlieri qarebis 
(dedofliswyaroSi da siRnaRSi) problemebi kvlav rCeba. 2071 - 2100 wlebSi gamovle-
nili prognozebis mixedviT moimatebs yvela tipis gvalvebi da maT Soris mkacri 
gvalvebi. 

amasTan dakavSirebiT gasaTvaliswinebelia is faqti, rom gvalvianobis Sedegad 
irRveva hidrologiuri wonasworoba. wylis resursebis Semcireba ki metad uaryofi-
Tad moqmedebs garemoze, soflis meurneobaze, adamianTa janmrTelobaze, qveynis ek-
onomikasa da socialur sferoze. 
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amrigad, momavalSi mSrali periodebis gaxangrZlivebisa da gvalvianobis mate-
bis prognozis gamo, iqmneba didi saSiSroeba mdinareTa wylianobis Semcirebisa. am-
as adasturebs Cven mier Catarebuli kvleva md. alazanze [13], sadac mosalodnelia 
gaudabnoebis procesis gaaqtiureba. misi Seneleba SeCerebisTvis ki saWiroa saTana-
do saadaptacio da prevenciuli RonisZiebebis Catareba, romlebic SemuSavebulia am-
ave [13] naSromSi. pirvel rigSi savegetacio periodSi aucilebelia niadagis regula-
rulad drouli morwyva da kultivacia - gafxviereba, raTa miiRon garantirebuli 
mosavali, rac ganapirobebs SeZlebisdagvarad mosaxleobis dacvas gvalvisa da ga-
udabnoebis gamanadgurebeli zemoqmedebisagan da qveynis gamoyvanas krizisuli mdgo-
mareobidan. 
 

literatura – REFERENCES – ЛИТЕРАТУРА 
1. javaxiSvili i. TxzulebaTa krebuli. tomi 2, Tbilisi, 1983. 
2. ukleba n. saqarTvelos ssr wylis resursebis kompleqsuri gamoyeneba 

saxalxo meurneobaSi. universitetis gamomcebloba, Tb., 1977, 394 gv. 
3. ukleba i. aRmosavleT saqarTvelos mTiani mxareebis landSaftebi da 

fizikur-geografiuli raionebi. “mecniereba”, Tbilisi, 1974. 
4. javaxiSvili S. Sida kaxeTis klimaturi daxasiaTeba. saqarTvelos 

geografiuli sazogadoebis Sromebi. tomi IV, Tbilisi, 1959. 
5. saqarTvelos pirveli erovnuli Setyobineba klimatis cvlilebis CarCo 

konvenciisaTvis. Tbilisi, 1999, 151 gv. 
6. saqarTvelos meore erovnuli Setyobineba klimatis cvlilebis CarCo 

konvenciisaTvis. Tb., 2009, 230 gv. 
7. klimatis cvlilebis Sesaxeb saqarTvelos mesame erovnuli Setyobineba. UNOP 

in Georgia. Tb., 2015, 292 gv. 
8. basilaSvili c. irigaciuli wyalmoTxovnileba da wyaluzrunvelyofa Signi 

kaxeTis teritoriaze. stu hidrometeorologiis institutis Sromebi, tomi 
125, 2019, gv. 9-13. 

9. melaZe g., melaZe m. klimatis cvlileba: agroklimaturi gamowvevebi da 
perspeqtivebi aRmosavleT saqarTveloSi. “universali”, Tbilisi, 2020, 199 gv. 

10. elizbaraSvili e., WavWaniZe z. gvalvebi, unaleqo da naleqiani periodebi 
saqarTveloSi. “mecniereba”, Tbilisi, 1992. 

11. papinaSvili l. gvalva saqarTveloSi. saq. mecn. akad. hidrometeorologiis 
institutis Sromebi, tomi 107, 2002, gv. 39-42. 

12. Горгишели В.Э.  Повторяемость и динамика засух в Восточной Грузии в XX столетии. 

Метеорология и Гидрология, 2009, № 6, с. 98-103. 
13. basilaSvili c. aRmosavleT saqarTvelos mdinareTa mosalodneli 

wyalmcirobis problemebi da maTi daZlevis gzebi. saerT. samecn. konf. 
bunebrivi katastrofebi saqarTveloSi: monitoringi, prevencia, Sedegebis 
Serbileba Sromebi, 2019, gv. 70-73. 

 
uak 627.14.215.1.76 
sairigacio wylis resursebis maformirebeli faqtorebi da maTi dinamika Signi ka-
xeTis regionSi./c.basilaSvili/.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. - 
gv.21-29. - qarT.; rez.: qarT., ingl., rus. aRwerilia regionSi sarwyavi wyliT momarage-
bis mTavari arteriis md. alaznis wylis maformirebeli faqtorebi. Seswavlilia ma-
Ti dinamika da mocemulia yovelwliuri cvlilebis siCqareebi da mosalodneli 
mniSvnelobebi. atmosferuli naleqebis Semcireba, temperaturisa da aorTqlebis ma-
teba maRali gvalvianobis pirobebSi sagrZnoblad Seamcirebs sairigacio wylis ma-
rags da Sesabamisad mosavlianobas. amitom droulad unda Catardes sarwyavi wylis 
resursebis SevsebisaTvis saWiro RonisZiebebi. 
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UDC 627.14.215.1.76 

Formative factors of irrigation water resources and their dynamics in the region of Inner Kakheti./ 
Ts.Basilashvili/.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.21-29. Georg.; Abst.: 

Georg., Eng., Rus. Forming factors of the main artery of water supply of the river Alazani for irrigation of the 

region are described. The dynamics is studied and the rates of their annual changes and the expected values are 

given. A decrease in precipitation, an increase in temperature and evaporation in the period of high droughts 

will significantly reduce the water reserves for irrigation and, accordingly, the yield. Therefore, timely 

measures should be taken to replenish them. 

 

УДК 627.14.215.1.76 

Формирующие факторы ирригационных водных ресурсов и их динамика в регионе внутренной 

Кахетии./Басилашвили Ц.З./Науч. Реф. Сб. Труд. ИГМ ТГУ – 2020. вып. 129. – с.21-29. - Груз.; Рез.: 

Груз., Англ., Рус. Описаны формирующие факторы основной артерии водоснабжения для орошения 

региона р. Алазани. Изучена их динамика и приведены скорости их ежегодных изменений и ожидаемые 

значения. Уменьшение атмосферных осадков, увеличение температуры и испарения в условиях 

высоких засух, значительно уменьшит запасы воды для ирригации и соответственно урожайности. 

Поэтому своевременно следует провести мероприятия для их пополнения. 
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uak 551.583 

saqarTveloSi sarwyavad gamoyenebuli zogierTi mdinaris wylis 

resursebi vegetaciis periodSi da maTi statistikuri maxasiaTeblebi 

o. SveliZe 
saqarTvelos teqnikuri universitetis hidrometeorologiuri instituti 
 

saqarTveloSi sasoflo-sameurneo kulturebis mosarwyavad iyeneben or-
moc mdinareze mets. statiaSi Cven SevexebiT aseT aTamde mdinares. aRniSnuli 
mdinareebi sazrdooben wvimis, Tovlisa da miwisqveSa wylebiT, xolo mdi-
nareebi rioni, enguri, aragvi da cxeniswyali damatebiT ikvebebian myinvarebis 
wyliT. mdinareebs wyaldidoba axasiaTebT gazafxulze, wyalmcireoba iwyeba 
zafxulis meore naxevarSi da grZeldeba momavali wlis gazafxulamde. 

saqarTvelos wylis resursebis SeswavlaSi udidesi wvlili miuZRvis 
profersor garsevan xmalaZes. pirvel rigSi aRsaniSnavia uSualod mis mier 
da misi xelmZRvanelobiT Sesrulebuli kapitaluri monografia dasavleT am-
ierkavkasiis zedapiruli wylis resursebis Sesaxeb [1]. sargeblobda ra 1936-
1966 wlebis 30 wliani dakvirvebis masalebiT avtorma aCvena, rom dakvirvenis 
25 wliani periodi sruliad sakmarisia wliuri Camonadenis normis dasadg-
enad, Tuki am periodSi Sedis rogorc wyalmcire, iseve wyaluxvi fazebi. 

pirvel cxrilSi mocemulia oTxi mdinaris saSualo wliuri xarjebi da 
maTi statistikuri maxasiaTeblebi. TiToeuli mdinarisaTvis pirvel striqo-
nSi mocemulia 1990 wlamde arsebuli hidrometeorologiuri dakvirvebis mas-
alebis analizisa da gaangariSebis safuZvelze xarjebis maqsimaluri, mini-
maluri da saSualo mniSvnelobebi, gabnevis diapazoni, mediana, standartuli 
gadaxrisa da variaciis koeficienti. agebulia ndobis intervali mraval-
wliuri saSualosaTvis 0.9 da 0.95 ndobis doniT. danarCen striqonebSi moce-
mulia igive statistikuri parametrebi dakvirvebis sxvadasxva periodisaTvis. 

 
cxrili 1. zogierTi mdinaris saSualo wliuri xarjebi (m3/wm) da maTi 

statistikuri maxasiaTeblebi 
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md.rioni-q.oni 
1935-90 53 56.4 28.8 27.6 42.7 49.5 6.6 0.15 (41.7;44.7) (41.4;45.0) 
1935-68 31 56.4 28.8 27.6 44.0 43.5 6.8 0.15   
1961-90 30 56.4 36.0 20.4 44.7 43.6 5.7 0.13   

kenti wlebi 26 52.5 31.1 21.4 42.4 42.0 5.6 0.13   
luwi wlebi 28 56.4 28.8 27.6 44.9 44.0 6.4 0.14   

md.xaniswyali-baRdadi 
1937-90 54 23.7 8.5 15.2 15.6 15.7 3.0 0.19 (14.9;16.3) (14.8;16.4) 
1937-69 33 23.7 8.5 15.2 15.8 16.0 3.3 0.21   
1959-90 31 23.7 8.5 15.2 15.3 15.7 3.1 0.20   

md.sufsa-xidmaRala 
1940-90 45 75.1 9.0 66.1 40.7 44.6 16.1 0.40 (36.7;44.7) (35.9;45.6) 
1940-70 25 61.2 9.0 52.2 37.7 39.5 17.0 0.45   
1966-90 25 75.1 9.0 66.1 45.6 45.6 18.0 0.44   

cxeniswyali-xidi 
1931-90 53 118 23.6 94.4 56.6 51.8 22.9 0.40 (51.4;61.8) (50.4;62.8) 
1940-66 25 118 25.4 92.6 65.9 64.3 22.7 0.34   

1946-75 30 118 23.6 23.6 54.2 52.2 22.7 0,38   

1961-90 30 76.9 23.6 23.6 40.3 38.5 19.4 0.48   

pirveli cxriliadn kargad Cans, rom saSualo wliuri xarjebis statis-
tikuri maxasiaTeblebis ricxviTi mniSvnelobebi gaTvlili dakvirvebebis 
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sxvadasxva periodisaTvis axlos arian erTmaneTTan. magaliTad mdinare rion-
is saSualo wliuri xarjebi erTmaneTisgan gansxvavdebian 2-5%-iT da yvela 
maTgani Tavsdeba ndobis intervalSi. standarul gadaxrebs Soris udidesi 
sxvaoba 1.2m3/wm-ia. analogiuri situaciaa mdinareebis sufsisa da xaniswyalis 
SemTxvevaSi, rac Seexeba mdinare cxeniswyalis saSualo wliuri xarji gaTv-
lili dakvirvebis sxvadasxva periodisaTvis mkveTrad gansxvavdebian erTmane-
Tisagan da yvela maTgani ar Tavsdeba agebuli ndobis intervalSi, es faqti 
aixsneba imiT, rom gasuli saukunis samociani wlebis bolos md. cxeniswyal-
is Camonadenis garkveuli nawili specialurad gadayvanili arxiT gadaisro-
les lajanuris wyalsacavSi. Sesabamisad md.cxeniswalis CamonadeniT dasaxa-
siaTeblad momavalSi unda visargebloT 1960 wlis dakvirvebebis Semdgomi 
masaliT da ara arsebuli mTliani masaliT. amrigad SegviZlia gavakeToT da-
skvna, rom dakvirvebaTa 30 wliani periodi sruliad sakmarisia wliuri Ca-
monadenis normis dasadgenad, Tundac am periodSi ar Sediodes wyaluxvi da 
wyalfcire fazebi. 

meore cxrilSi Seyvanilia q. zestafonTan md. yvirilas saSulo Tviuri 
xarjebi (m3/wm) vegetaciis calkeul TveebSi da maTi statistikuri 
maxasiaTeblebi. TiToeuli Tvis pirvel striqonSi mocemulia 1990 wlamde 
arsebuli hidrologiuri dakvirvebis mTliani masalebis analizisa da 
gaangaiSebis safuZvelze; xolo meore da mesame striqonSi Sesabamisad 1931-
1960 wlebsa da 1961-1990 wlebis dakvirvebis masalebze. cxrilidan Cans, rom 
Sesamamisi parametrebi yvela mdinarisaTvis umniSvnelod gansxvavdebian 
erTmaneTisagan da yvela maTgani Tavsdeba agebuli ndobis intervalSi. 
Sesabamisad SeiZleba gavakeToT daskvna: dakvirvebis 30 wliani periodi 
sruliad sakmarisia mdinaris Tviuri Camoonadenis normis dasadgenad 

M 
cxrili 2. mdinare yvirilas (q.zestafonTan) saSualo Tviuri xarjebi (m3/wm) 

vegetaciis TveebSi da maTi statistikuri maxasiaTeblebi 
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IV 
1931-1990 5.9 280 50.1 229.9 127 127.8 44.9 0.35 (118.2;137.4) (116.4;139.2) 
1931-1960 29 280 50.1 229.9 129 135.1 50.4 0.37   
1961-1990 30 228 57.3 170.7 126.5 116.6 36.8 0.32   

V 
1931-1990 59 167 35.9 131.9 76.6 89.3 28.9 0.35 (83.1;95.5) (81.9;96.7) 
1931-1960 29 167 35.9 131.9 90.3 87.7 32.4 0.35   
1961-1990 30 135 43.3 91.7 72.5 76.6 19.6 0.26   

VI 
1931-1990 59 92.5 21.2 71.3 49.7 52.5 17.7 0.33 (48.7;56.3) (48.0;57.0) 
1931-1960 29 92.5 30.5 62.0 55.1 56.4 17.3 0.31   
1961-1990 30 92.5 21.2 71.3 55.0 54.0 16.8 0.31   

VII 
1931-1990 59 87.2 17.0 70.2 35.4 36.8 15.0 0.41 (336.;40.0) (33.0;40.6) 
1931-1960 29 70.7 17.0 62.7 32.6 34.9 14.5 0.42   
1961-1990 30 87.2 19.4 67.8 35.5 36.7 15.0 0.39   

VIII 
1931-1990 59 79.1 10.3 68.8 22.6 27.0 15.0 0.56 (23.8;30.2) (23.2;30.8) 
1931-1960 29 56.5 10.3 46.2 22.0 25.9 11.9 0.46   
1961-1990 30 79.1 12.0 67.1 25.6 29.3 16.3 0.56   

IX 
1931-1990 58 62.8 5.7 57.1 22.2 25.2 12.5 0.50 (22.5;27.9) (22.0;28.4) 
1931-1960 28 45.7 5.7 40.0 21.9 23.0 10.8 0.47   
1961-1990 30 62.8 11.1 51.7 23.2 25.8 12.0 0.46   
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mesame cxrilSi mocemulia oTxi mdinaris saSualo Tviuri xarji vegetaciis 
TveebSi da maTi statsitikuri maxasiaTeblebi 

 
cxrili 3. zogierTi mdinaris saSualo Tviuri xarjebi (m3//wm) savegetacio TveebSi 

da maTi statistikuri maxasiaTeblebi 
 
 

NN 

savegetacio 
Tveebis 

dasaxeleba 

statistikuri maxasiaTeblebi m3/wm variaciis 
koeficienti 

Qmax Qmin Qmax-
Qmin 

mediana Q S 

mdinare didi liaxvi, sofeli java 
 
 
 
1 

IV 50.3 12.0 38.3 26.9 26.4 8.0 0.30 
V 98.8 25.9 72.9 46.4 43.0 15.1 0.32 
VI 73.5 22.4 51.1 41.9 40.2 12.6 0.30 
VII 49.6 13.3 36.3 27.5 26.3 7.8 0.28 
VIII 36.0 5.6 30.4 17.1 16.0 6.0 0.35 
IX 21.3 5.2 16.1 12.1 11.6 3.7 0.31 

mdinare aragvi, sofeli Jinvali 

2 

IV 105.0 30.7 74.3 61.6 57.1 18.0 0.29 
V 134.0 54.0 80.0 93.5 95.1 22.7 0.24 
VI 192.0 44.8 147.2 88.4 84.8 31.4 0.36 
VII 130.0 30.2 99.8 57.9 55.3 19.8 0.34 
VIII 73.8 21.0 52.8 38.9 34.7 14.0 0.36 
IX 63.8 17.3 46.5 33.4 33.0 11.7 0.35 

mdinare enguri, sofeli xaiSi 

3 

IV 187.0 38.6 148.4 107.2 112.0 35.2 0.33 
V 408.0 87.6 320.4 209.5 199.0 60.1 0.29 
VI 603.0 121.0 482.0 271.1 270 84.3 0.31 
VII 586.0 138.0 448.0 279.4 253 80.7 0.29 
VIII 354.0 118.0 236.0 200.2 196 53.3 0.27 
IX 179.0 44.8 134.2 106.3 106.5 26.8 0.26 

mdinare natanebi, sofeli natanebi 

4 

IV 50.5 11.4 39.1 28.9 27.8 8.6 0.30 
V 52.7 3.2 49.5 34.0 34.3 10.1 0.30 
VI 53.3 6.4 46.9 25.8 25.9 8.2 0.32 
VII 31.1 8.0 23.0 17.5 17.3 5.2 0.30 
VIII 35.3 4.7 30.6 16.0 15.5 6.7 0.42 
IX 44.6 6.2 38.4 21.4 21.0 9.5 0.44 

bolo ori cxrilidan ikveTeba, rom vegetaciis periodSi yvela mdinaris 
saSualo Tviuri xarji maqsimalur mniSvnelobas aRwevs mais-ivnisSi, xolo 
minimalurs agvisto-seqtqmberSi, roca sasoflo-sameurneo kulturebi yvelze 
meted saWiroeben morwyvas. da bolos, Catarebuli kvleva saSualebas 
mogvcems, saqarTveloSi sarwyavi wylis wyarod gamoyenebuli mdinareebis 
wylis resursebis dazustebaSi da mis efeqtur gamoyenebaSi ekonomikis 
sxvadasxva dargSi. 

 

literatura-REFERENCES- ЛИТЕРАТУРА 

1.Ресурсы поверхностных вод СССР, том 9, вып.1 заподное Закавказье, Гидрометеоиздат, Л.,1969, 310С 
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saqarTvelttoSi sarwyavad gamoyenebuli zogierTi mdinaris wylis resurse-
bi vegetaciis periodSi da maTi statstikuri maxasiaTeblebi./SveliZe o./.stu-
is hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. - gv.30-33. - qarT.; rez.: qarT., ingl., rus. 
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dakvirvebis mravalwliuri monacemebis gaangariSebisa da analizis safuZ-
velze dadgenilia vegetaciis TveebSi mdinaris xarjebis maqsimaluri, 
saSualo da minimaluri mniSvnelobebi, saSualo mravalwiuri da Tviuri 
xarjebis statistikuri maxasiaTeblebi, naCvenebia, rom 30 wliani periodi 
sruliad sakmarisia wliuri da Tviuri Caminadenis normebis dasadgenad. 
 

UDC 551.583 
Water resources of some rivers used for irrigation during vegetation period in Georgia and their statistic 

characteristics./Shvelidze O./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.30-33. 

Georg.; Abst.: Georg., Eng., Rus. Based on calculation and analysis of long-term observation data, maximal, 

average and minimal river expanses during vegetation period, average long-term and monthly expenses statistic 

characteristics have been established. It is shown that 30-year period is quite sufficient for establishing yearly 

and monthly norms of water flow discharge.   

 

УДК 551.583 

Водные ресурсы и статистические характеристика некоторых рек Грузии используемых 

для орошения в вегетацмонный период./Швелидзе О.Г./.Науч. Реф. Сб. Труд. ИГМ ГТУ - 

2020. вып.129 - с.30-33. - Груз.; Рез.: Груз., Англ., Рус. На основе расчота и анализа многолетних 

данных наблюлений установлны максимальные, средние и минимальные значяенуя расходов 

исследуемых рек в вегетационныи период, а также их средномесячные и средногодовые 

статистические характеристики. Показано, что тридцатилетний перуод вполие достаточен для 

установления годового и месячного норм стока 
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uak 551.50.501.7  
 saqarTvelos myinvaruli auzebis degradacia klimatis cvlilebis gamo 

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

 q. Tbilisi, saqarTvelo, larisa.shengelia@gmail.com, giakordzakhia@gmail.com 
** iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetis e. andronikaSvilis 

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

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

gamyinvareba bunebis dinamiurad cvalebadi elementia da Sesabamisad mowyvladia 
bunebrivi da anTropogenuri cvlilebebis mimarT. globaluri cvlilebebis epoqaSi 
myinvarebis evoluciis Seswavla momavalze orientirebuli amocanaa.  

klimatis mimdinare cvlilebis myinvarebze negatiuri gavlenis Sesafaseblad 
saWiroa myinvaruli auzebis degradacis, mcire myinvarebis dnobis statistikisa da 
didi myinvarebis ukandaxevis siCqareebis da trendebis dadgena; klimatis mimdinare 
cvlilebis SesaZlo scenarebze dayrdnobiT saqarTvelos myinvarebis sruli dnobis 
prognozireba.  

klimatis mimdinare cvlilebis myinvarebze zemoqmedebis dasaxasiaTeblad   erT-
erTi efeqturi gzaa saqarTvelos myinvaruli auzebis degradaciis sakiTxis ganxi-
lva. es SesaZlebelia warsulSi xelmisawvdomi informaciis SedarebiT amJamad arse-
bul informaciasTan risi droiTi Sualedi daaxloebiT 50 weliwads Seadgens.  de-
gradaciis ricxobrivad gansazRvrisaTvis gamoyenebulia arsebuli da gansazRvruli 
myinvaruli auzebis farTobebisa da myinvarebis raodenobis mniSvnelobebi am droi-
Ti periodisaTvis da ganxorcielebulia cvlilebebis  statistikuri analizi. es 
iZleva safuZvels mniSvnelovani daskvnebis gamosatanad.  

saqarTvelos myinvarebის kvlevisaTvis intensiuri samuSaoebi [1, 2] xorcieldebo-
da sxvadasxva instituciebis (amierkavkasiis hidrometeorologiis instituti, saqar-
Tvelos mecnierebaTa akademiis geografiis instituti, saqarTvelos hidrometeoro-
logiis erovnuli samsaxuri) mkvlevarebis mier. 1951 wlidan saqarTvelos hidro-
meteorologiis sammarTveloSi sistematurad mimdinareobda myinvarebze glaciolo-
giuri dakvirvebebi. es dakvirvebebi ZiriTadad savele samuSaoebiT da zog SemTx-
vevaSi aero-foto gadaRebebiT xorcieldeboda.  

gasuli saukunis 60–70-ian wlebSi yofil ssr kavSirSi didi moculobis glaci-
ologiuri samuSaoebi Catarda da Seiqmna sabWoTa kavSiris myinvarebis katalogi 
(SemdegSi katalogi). saqarTvelos myinvarebze saukunovani dakvirvebis da kvlevis 
Sedegebi (dawyebuli 1860 wlidan [3, 4]) Sejamda da rogorc avRniSneT moyvanilia ka-
talogis sxvadasxva gamocemaSi [5‒8]. am katalogis mniSvnelobidan gamomdinare is 
Semdgom ganTavsda myinvarebis msoflio katalogSi [9].  

saqarTvelos myinvarebis farTobebisa da myinvarebis raodenobis Sesaxeb in-
formacia mocemulia katalogSi. dasavleT saqarTvelos myinvarebi ganxilulia das-
avleTidan aRmosavleTisaken [5]. aRmosavleT saqarTvelos myinvarebi calke ar aris 
gamoyofili. isini yofili ssr kavSiris kavkasiis myinvarul sistemaSia moqceuli da 
katalogis sam sxvadasxva gamoSvebaSia Sesuli [6‒8]. maTi amokreba Catarda myinva-
ruli auzebis mixedviT.  

saqarTvelos myinvarebis kvleva miwispira dakvirvebebiT adrindeli moculobiT 
dResdReobiT SeuZlebelia. miT umetes, rodesac sakiTxi exeba myinvarebis degra-
dacias klimatis mimdinare cvlilebis zemoqmedebiT.  rogorc dadginda aseTi kvle-
vebi SesaZlebelia mxolod Tanamgzavruli distanciuri zondirebis (Tdz) ga-
moyenebiT.   

myinvarebis Tanamedrove mdgomareobis Sesaswavlad ganxorcielda GLIMS-is da 
sxva monacemTa bazidan Landsat-is Tanamgzavruli suraTebis mopoveba da damuSaveba. 
Tdz-is monacemebisa da avtorebis mier SemuSavebuli meTodologiis safuZvelze 
[10‒14] ganisazRvra TiToeuli myinvaris konturi da maxasiaTeblebi (maqsimaluri 
sigrZe, farTobi, minimaluri simaRle, maqsimaluri simaRle, firnis xazis simaRle, 
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ablaciis aris farTobi). rogorc zemoT aRiniSna am kvlevisaTvis saWiroa 
myinvarebis farTobebisa da myinvarebis raodenobis Sesaxeb informacia.   

Tanamgzavrul suraTebze moyvanili myinvarebis identificirebisaTvis ZiriTadad 
gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia myinvarebis 

mdebareoba Sesabamisი mdinareTa auzebis mixedviT da me-20 saukunis 60-iani wlebis 
topografiuli rukebi. Mmyinvarebis identificirebis Semdgom ganisazRvra myinvare-

bis farTobebი da myinvarebis raodenobა. 
calkeuli myinvarebisaTvis katalogSi moyvanili farTobis monacemebi ufro na-

klebi aRmoCnda, vidre Tdz-iT gansazRvruli, rac qmnida araswor suraTs, rom myin-
varebis farTobi 60-ian wlebTan SedarebiT gaizarda, rac globaluri daTbobis fa-
qts ewinaaRmdegeba. Tdz-is monacemebiT miRebuli saqarTvelos myinvarebis kontu-
rebisa da gasuli saukunis 60-iani wlebis topografiul rukebze asaxuli myinva-
rebis konturebTan Sedarebam cxadyo, rom daaxloebiT bolo 50 wlis ganmavlobaSi 
saqarTvelos yvela myinvaris farTobi Semcirda. am periodis topografiul rukebze 
moyvanili myinvarebis konturebis safuZvelze ganisazRvra farTobebi da Catarda 
koreqtireba katalogidan AaRebuli farTobis Sesaxeb  araswori monacemebis  [15]. 

dasavleT saqarTveloSi katalogis mixedviT 409 myinvaria, aqedan topografiuli 
rukebis gamoyenebiT Sesworda 108 myinvaris farTobis monacemi anu  arsebulis 
26,4%-is. aRmosavleT saqarTveloSi katalogis mixedviT 132 myinvaria, aqedan 
Sesworda 7 myinvaris farTobis mniSvneloba anu arsebulis 5,3%-is. sul Sesworda 
115  myinvaris farTobis mniSvneloba anu arsebulis 21.3%-is. 

saqarTveloSi 12 myinvaruli auzia, aqedan 6 dasavleT saqarTveloSia (cxrili 
1), xolo 6 aRmosavleT saqarTveloSi (cxrili 2). am cxrilebSiDmoyvanilia mdinaris 
auzebis mixedviT myinvarul auzebSi myinvarebis raodenoba da Sesabamisi farTobebi 
katalogis mixedviT da dRevandeli mdgomareobiT. 

Sesworebebis gaTvaliswinebiT qvemoTmoyvanil cxrilebSi myinvarebis farTo-
bebis monacemebi moyvanilia mcire (0,1-dan 0,5 km2), saSualo (0,5-dan 2,0  km2) da didi 
(2.0 km2 da meti)  myinvarebisaTvis* [16]. 

1-l cxrilSi moyvanilia aRmosavleT saqarTvelos myinvarebi, romelTa 
farTobis mniSvnelobebi Sesworda topografiuli rukebiT. aRsaniSnavia Tergis 

auzis myinvari №58, romelic topografiuli rukis mixedviT saSualo zomisaa, 
xolo katalogis mixedviT – mcire zomis. 

 
 

cxrili 1. aRmosavleT saqarTvelos myinvarebi, romelTa farTobis mniSvnelobebi 

Sesworda topografiuli rukebiT 

№ auzi myinvaris № katalogiT toporukiT Tdz 

1 

Tergi 

58 0.2 0.9 0.6 

2 59 0.7 0.8 0.7 

3 101 0.1 0.2 0.1 

4 asa 3 0.3 0.5 0.3 

5 arRuni 11 0.1 0.2 0.1 

6 piriqiTi 

alazani 

17 0.1 0.3 0.1 

7 19 0.3 0.5 0.3 

 
me-2 cxrilSi moyvanili dasavleT saqarTvelos myinvarebi katalogSi danomri-

lia TanmimdevrobiT dasavleTidan aRmosavleTisken [1]. aRmosavleT saqarTvelos 
myinvarebi (cxrili 3) katalogis sam sxvadasxva gamoSvebidanaa amokrebili [2‒4], ami-
tom myinvarebis nomerTan miTiTebulia Sesabamisi wyaro. 

* [16]-Si mocemuli saqarTvelos myinvarebis sam jgufad dayofis qveda sazRvari 
avtorebis mier aris damatebuli gamomdinare iqidan, rom katalogSi aRricxuli 
yvela myinvaris farTobi 0.1 km2-ze metia, xolo Tovlnarebi ar ganixileba. 
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cxrili 2. dasavleT saqarTvelos myinvarebis ganawileba myinvaruli  
auzebis mixedviT 

dasavleT saqarTvelo 
Mmyinvaruli auzebi myinvarebis raodenoba Mmyinvarebis farTobi 

# 
myinvarebis # 
katalogiT 

zoma Kkat. Tdz   kat Tdz  

1 
bzifi 
1_13 

mcire 8 7 1 2.3 1.8 0.5 
saSualo 5 2 3 4.8 1.4 3.4 

didi 0 0 0 0 0 0 
sul 13 9 4 7.1 3.2 3.9 

2 
kelasuri 

14_16 

mcire 2 0 2 0.7 0 0.7 
saSualo 1 1 0 0.8 0.7 0.1 

didi 0 0 0 0 0 0 
sul 3 1 2 1.5 0.7 0.8 

3 
kodori 
17_136 

mcire 80 71 9 21.8 16.7 5.1 
saSualo 36 19 17 35.1 18.4 16.7 

didi 4 1 3 11.6 3.9 7.7 
sul 120 91 29 68.5 39 29.5 

4 

enguri 
137_295,  
297_331 

 

mcire 107 82 25 25.5 21.3 4.2 
saSualo 60 47 13 66.2 49.2 17 

didi 27 24 3 213.5 165.9 47.6 
sul 194 153 41 305.2 236.4 68.8 

5 
xobiswyali 

332_334 

mcire 3 1 2 0.4 0.1 0.3 
saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 
sul 3 1 2 0.4 0.1 0.3 

6 
rioni 

296, 335_409 

mcire 36 47 -11 9.2 11.3 -2.1 
saSualo 29 13 16 28.2 14.6 13.6 

didi 11 8 3 36 25.9 10.1 
sul 76 68 8 73.4 51.8 21.6 

7 sul 409 323 86 456.1 331.2 124.9 7 

 
cxrili 3. aRmosavleT saqarTvelos myinvarebis ganawileba myinvaruli  

auzebis mixedviT 
aRmosavleT saqarTvelo 

Mmyinvaruli auzebi myinvarebis raodenoba Mmyinvarebis farTobi 

# 
saxelwodeba da 
myinvarebis # 
katalogiT 

zoma Kkat. Tdz D   kat Tdz D  

1 
liaxvi 
1_22 [6] 

 

mcire 20 3 17 4.1 0.6 3.5 
saSualo 2 1 1 2.5 1 1.5 

didi 0 0 0 0 0 0 
sul 22 4 18 6.6 1.6 5 

2 
aragvi 
23_27 [6] 

mcire 4 1 3 0.8 0.3 0.5 
saSualo 1 0 1 0.8 0 0.8 

didi 0 0 0 0 0 0 
sul 5 1 4 1.6 0.3 1.3 

3 
Tergi 

44_111 [7] 

mcire 47 22 25 12.5 4.2 8.3 
saSualo 12 6 6 12.1 6.1 6.0 

didi 9 7 1 42.9 29.2 13.1 
sul 68 35 33 67.5 39.5 28 

4 
asa 

1_3 [8] 

mcire 2 3 -1 0.8 1.0 -0.2 
saSualo 1 0 1 0.6 0 0.6 

didi 0 0 0 0 0 0 
sul 3 3 0 1.4 1.0 0.4 
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cxrili 3-is gagrZeleba 

5 
arRuni 
10_15 [7] 

mcire 6 1 5 1.0 0.1 0.9 
saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 
sul 6 1 5 1.0 0.1 0.9 

6 

piriqiTi 
alazani 

6_33 
6_19 [8], 20_33 [7] 

mcire 25 16 9 6.7 3.3 3.4 

saSualo 3 0 3 0 0 0 

didi 0 0 0 0 0 0 

sul 28 16 12 8.8 3.3 5.5 

7 sul 132 60 72 86.9 45.8 41.1 
 

dasavleT saqarTveloSi myinvarul auzebSi myinvarTa ricxvi katalogis 
monacemebiT, rogorc zemoT aRvniSneT 409-s Seadgenda, xolo dakavebuli farTobi 
iyo 456,1 km2. 

amJamad dasavleT saqarTveloSi Tdz-is monacemebiT myinvarTa raodenoba aris 
323, anu katalogiT arsebulis 79%, xolo dakavebuli farTobi aris 331,2 km2, anu 
katalogiT arsebulis 72,6%  

amgvarad dasavleT saqarTveloSi myinvarul auzebSi myinvarTa ricxvi Semcirda 
21%-iT, xolo dakavebuli farTobi Semcirda 27,4%-iT. 

aRmosavleT saqarTveloSi, myinvarul auzebSi myinvarTa ricxvi katalogis mona-
cemebiT 132-s Seadgenda, xolo dakavebuli farTobi iyo 86,9 km2. amJamad aRmosavleT 
saqarTveloSi Tdz-is monacemebiT myinvarTa raodenoba aris 60, katalogiT arse-
bulis 45,5%, xolo dakavebuli farTobi aris 45,8 km2, katalogiT arsebulis 52,7%.  

amgvarad aRmosavleT saqarTveloSi myinvarul auzebSi myinvarTa ricxvi 
Semcirda 54,5%-iT, xolo dakavebuli farTobi Semcirda 47,3%-iT. 

sainteresoa warsulSi (katalogis monacemebi) da amJamad (Tdz-is monacemebi) 
mcire, saSualo da didi myinvarebis farTobebisa da raodenobis ganawileba auzebis 
mixedviT  (cxrilebi 4‒6). 

rogorc me-4 cxrilidan Cans dasavleT saqarTveloSi mcire myinvarebis 
raodenoba 236-dan 208-mde Semcirda anu 11,9%-iT, xolo aRmosavleT saqarTveloSi 
104-dan 46-mde anu 55,8%-iT. agreTve Semcirda mcire myinvarebiT dafaruli farTobebi 
59.9 km2-dan 51.2 km2-mde anu 14,7%-iT da aRmosavleT saqarTveloSi 25,9  km2-dan dan 9,5 
km2-mde anu 63,3%-iT. 

dasavleT saqarTveloSi mxolod rionis auzSi gaizarda mcire myinvarebis 
raodenoba (11-iT) da aRmosavleT saqarTveloSi mxolod asas auzSi (1-iT) rac 
dakavSirebulia ufro didi zomis myinvarebis degradacia/danawevrebasTan 

 

cxrili 4. mcire myinvarebis ganawileba auzebis mixedviT 
dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
bzifi 8 7 1 2.3 1.8 0.5 liaxvi 20 3 17 4.1 0.6 3.5 

kelasuri 2 0 2 0.7 0 0.7 aragvi 4 1 3 0.8 0.3 0.5 
kodori 80 71 9 21.8 16.7 5.1 Tergi 47 22 25 12.5 4.2 8.3 

enguri 107 82 25 25.5 21.3 4.2 asa 2 3 -1 0.8 1.0 -0.2 

xobiswyali 3 1 2 0.4 0.1 0.3 arRuni 6 1 5 1.0 0.1 0.9 

rioni 
 

36 47 -11 9.2 11.3 -2.1 
piriqiTi 
alazani 

25 16 9 6.7 3.3 3.4 

sul 236 208 28 59.9 51.2 8.7 sul 104 46 58 25.9 9.5 16.4 
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cxrili 5. saSualo myinvarebis ganawileba auzebis mixedviT 
dasavleT saqarTvelo aRmosavleT saqarTvelo 

myinvaruli 
auzebi 

Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
bzifi 5 2 3 4.8 1.4 3.4 liaxvi 2 1 1 2.5 1 1.5 

kelasuri 1 1 0 0.8 0.7 0.1 aragvi 1 0 1 0.8 0 0.8 
kodori 36 19 17 35.1 18.4 16.7 Tergi 12 6 6 12.1 6.1 6.0 

enguri 60 47 13 66.2 49.2 17 asa 1 0 1 0.6 0 0.6 

xobiswyali 0 0 0 0 0 0 arRuni 0 0 0 0 0 0 

rioni 
 

29 13 16 28.2 14.6 13.6 
piriqiTi 
alazani 

3 0 3 2.1 0 2.1 

sul 131 82 49 135.1 84.3 50.8 sul 19 7 12 18.1 7.1 11 

 
cxrili 6. didi myinvarebis ganawileba auzebis mixedviT 

 
  saSualo myinvarebis raodenoba (cxrili 4) dasavleT saqarTveloSi 131-dan 82-
mde Semcirda anu 37,4%-iT, xolo aRmosavleT saqarTveloSi 19-dan 7-mde anu 63,2%-
iT. agreTve Semcirda saSualo myinvarebiT dafaruli farTobebi dasavleT saqar-
TveloSi 135,1 km-dan 84,3 km-mde anu 37,6%-iT da aRmosavleT saqarTveloSi 18,1  km-dan 
7,1 km-mde anu 60,8%-iT. 

didi myinvarebis raodenoba (cxrili 5) dasavleT saqarTveloSi 42-dan 33-mde 
Semcirda anu 21,4%-iT, xolo aRmosavleT saqarTveloSi 9-dan 7-mde anu 22,2%-iT. ag-
reTve Semcirda didi myinvarebiT dafaruli farTobebi dasavleT saqarTveloSi 261,1 
km-dan 195,7 km-mde anu 25.0%-iT da aRmosavleT saqarTveloSi 42,9 km-dan 29,2 km-mde 
anu 31,9%-iT. 

katalogiT saqarTveloSi aRricxulia 541 myinvari, aqedan 409 dasavleT saqar-
TveloSi da 132 aRmosavleT saqarTveloSi. amJamad saqarTveloSi sul 383 myinvaria, 
aqedan 323 dasavleT saqarTveloSi da 60 aRmosavleT saqarTveloSi. 

katalogis mixedviT myinvarebis saerTo farTobia 543 km. aqedan dasavleT saqar-
TveloSi myinvarebiT dafaruli farTobia 456,1 km da aRmosavleT saqarTveloSi 86,9 

კმ2. amJamad saqarTveloSi myinvarebis saerTo farTobia 337 km. aqedan dasavleT sa-
qarTveloSi myinvarebiT dafaruli farTobia 331,2 km da aRmosavleT saqarTveloSi 
45,8 km.  

amgvarad dadginda, rom katalogiT saqarTveloSi aRricxulia 541 myinvari saer-

To farTobiT 543 km, xolo amJamad saqarTvelos sazRvrebSi moqceulia 383 myinvari 
saerTo farTobiT 337 km. 

 
 

 
№ 

dasavleT saqarTvelo aRmosavleT saqarTvelo 
myinvaruli 

auzebi 
Mmyinvarebis 
raodenoba 

Mmyinvarebis 
farTobi km2 

myinvaruli 
auzebi 

myinvarebis 
raodenoba 

myinvarebis 
farTobi km2 

saxelwod. kat. Tdz   kat. Tdz   saxelwod. Kkat.  Tdz   kat. Tdz   
1 bzifi 0 0 0 0 0 0 liaxvi 0 0 0 0 0 0 

2 kelasuri 0 0 0 0 0 0 aragvi 0 0 0 0 0 0 
3 kodori 4 1 3 11.6 3.9 7.7 Tergi 9 7 2 42.9 29.2 13.7 

4 enguri 27 24 3 213.5 165.9 47.6 asa 0 0 0 0 0 0 

5 xobiswyali 0 0 0 0 0 0 arRuni 0 0 0  0 0 0 

6 rioni 
 

11 8 3 36 25.9 10.1 
piriqiTi 
alazani 

0 0 0 0 0 0 

7 sul 42 33 9 261.1 195.7 65.4  sul 9 7 2 42.9 29.2 13.7 
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daskvna 
1. myinvaruli auzebisaTvis Catarebulma gamoTvlebma aCvena, rom daaxloebiT 50 

wlis ganmavlobaSi, klimatis mimdinare cvlilebis gamo saqarTvelos myinvarebis 
degradaciis Sedegad, myinvaruli auzebis farTobebi da myinvarebis raodenoba 
Semcirda, rogorc dasavleT saqarTveloSi ise aRmosavleT saqarTveloSi;  

2. myinvarebis farTobis zomebis mixedviT ganawilebis SemTxvevaSi gamoTvlebma aC-
vena, rom myinvarul auzebSi rogorc mcire, ise saSualo da didi myinvarebis  
farTobi da myinvarebis raodenoba Semcirda. mcire myinvarebis SemTxvevaSi dasav-
leT saqarTveloSi mxolod rionis auzSi gaizarda myinvarebis raodenoba (11-iT) 
da aRmosavleT saqarTveloSi mxolod asas auzSi (1-iT), rac dakavSirebulia uf-
ro didi zomis myinvarebis degradacia/danawevrebasTan;  

3. myinvarul auzebSi gamyinvarebis farTobis da myinvarebis raodenobis Semcireba 

ufro intensiuria aRmosavleT saqarTveloSi vidre dasavleT saqarTveloSi. es 
SeiZleba aixsnas, aRmosavleT da dasavleT saqarTvelos havaSi gansxvavebiT, ker-
Zod, aRmosavleT saqarTvelos hava kontinenturia, xolo dasavleT saqarTvelos 
hava zRviuri notioa da amitom gacilebiT teniani. 

4. kvlevis safuZvelze dadginda, rom katalogiT saqarTveloSi aRricxulia 541 
myinvari saerTo farTobiT 543 km2, xolo amJamad saqarTvelos sazRvrebSi moqce-
ulia 383 myinvari saerTo farTobiT 337 km2. 
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uak 551.50.501.7   
saqarTvelos myinvaruli auzebis degradacia klimatis cvlilebis gamo./Sen-
gelia l., korZaxia g., Tvauri g., ZaZamia m./.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. 
- t.129. - gv.34-40. - qarT.; rez.: qarT., ingl., rus. statiaSi ganxilulia klimatis 
mimdinare cvlilebis gamo saqarTvelos myinvaruli auzebis degradaciis sakiTxi 
myinvaruli auzebis farTobebisa da myinvarebis raodenobis cvlilebis SefasebiT. 
gamoTvlebma aCvena, rom saqarTveloSi gamyinvarebis farTobi da myinvarebis 
raodenoba Semcirda da es Semcireba ufro intensiuria aRmosavleT saqarTveloSi 

vidre dasavleT saqarTveloSi. 

 
UDC 551.50.501.7    
Degradation of Georgia's Glacial Basins Due to Current Climate Change./Shengelia L., Kordzakhia G., 

Tvauri G., Dzadzamia M./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.34-40. 

Georg.; Abst.: Georg., Eng., Rus. The article considers the problems of degradation of the glacial basins of 

Georgia in connection with the current climate change by assessing the changes in the areas of the glacial 

basins and the number of glaciers. Calculations showed that the area of glaciation and the number of 

glaciers in Georgia decreased, and this decrease is more intense in Eastern Georgia than in Western 

Georgia. 

 
УДК 551.50.501.7 

Деградация ледниковых бассейнов Грузии в связи с текущим изменением климата./Шенгелия Л.Д., 

Кордзахия Г.И., Тваури Г.А., Дзадзамия М. Ш./.Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.34-40. 

- Груз.; Рез.: Груз., Англ., Рус. В статье рассматривается вопрос деградации ледниковых бассейнов 

Грузии в связи с текущим изменением климата путем оценки изменения площадей ледниковых 

бассейнов и количества ледников. Расчеты показали, что площадь оледенения и количество ледников в 

Грузии сократились, и это уменьшение более интенсивно в Восточной Грузии, чем в Западной Грузии. 
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uak 551.  
mdinare veres wylianobis reJimis cvalebadoba dakvirvebis 

mravalwliuri periodis calkeuli fazebis mixedviT. 

m. alaverdaSvili,* n. cincaZe,** n. xufenia,** 

*iv.javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti 

** saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

bunebis dacva kacobriobis umniSvnelovanesi problemaa. ukanasknel periodSi adam-

ianisa da bunebis urTierTqmedebis xasiaTi farTo msjelobis sagani gaxda. mosaxleobis 

SeSfoTebas iwvevs is garemoeba, rom maRalganviTarebul teqnikis periodSi arc Tu ise 
iSviaTad sazogadoeba anadgurebs mis garSemo arsebul simdidres da Tu yovelive es 

uaxloes periodSi mTelma msofliom ar gaiTavisa, Sedegad Cven mowmeni gavxdebiT mrava-

li katastrofuli movlenebisa, romelmac ukve farTo masStabi miiRo. am TvalsazrisiT 

msoflios bevr qveyanaSi situacia mkveTrad gauaresda. adre katastrofuli movlenebis 

ricxvi, sixSire da moculobebi sagrZnoblad izrdeboda aswleulebis ganmavlobaSi. 

Tumca ukanasknel periodSi igi ukve aTwleulebis ganmavlobaSi mimdinareobs. magali-

Tad, md. xuanxeze, CineTSi Cv. w. aR. 2000 wlis ganmavlobaSi didi wyalmovardnebi  xdebo-

da daaxloebiT 50 weliwadSi erTxel, amJamad ki mxolod 1 wlis ganmavlobaSi 2-jer an 

ufro metjer xdeba. aSS-Si wyaldidobebisagan miyenebulma zaralma gasuli saukunis da-

sawyisSi 10 mln. dolari Seadgina,  xolo axali 21-e saukunis pirvel 10 wleulSi 10 

mlrd. dolars gadaaWarba,  
 Cveni qveynis mdgradi ganviTarebisaTvis aucilebelia CvenTan arsebuli didi 

wylis resursebis racionaluri gamoyeneba, romlis cvalebadobaze gavlenas axdens ar-

amarto sameurneo saqmianoba, aramed klimaturi pirobebic, romlebic mtknari wylis re-

sursebis formirebis erT-erT ZiriTad ganmapirobebel faqtorebs warmoadgenen. klima-
tis cvlilebebis samTavrobaTaSoriso sabWos SefasebiT dadasturebilia globaluri 

daTbobis ciklis arseboba. 1905-2005 ww. aswliani wrfivi trendi 0,740C aRemateba. 1901-

2000ww. Sesabamisi trendis mniSvneloba 0,60C-ia, xolo 1990-2100 wlebis periodSi mosa-

lodnelia temperatura gaizardos 1,4-5,80C-iT, amasTan mosalodnelia naleqebis raod-

enobis gazrda, Tovlis safaris Semcireba da myinvarebi gaagrZeleben ukan daxevas, Sem-

cirdeba zogierT fenebSi miwisqveSa wylis doneebi, rac Seamcirebs mdinaris wyalmci-

robis periodis Camonadens, xolo uxvwylianisas - gazrdas, Sedegad  garTuldeba mdina-

reTa Camonadenis daregulireba. ukanasknel wlebSi ukve sakmaod didi masStabiT mimdi-

nareobs eqstremaluri hidrometeorologiuri katastrofebi. kvlevebi gviCvenes, rom mo-

mavalSi kidev ufro gaxSirdeba stiqiuri movlenebi Tavisi uaryofiTi SedegebiT. aqedan 
gamomdinare metad aqtualuria mdinaris Camonadenisa da misi ZiriTadi ganmapirobebeli 

faqtoris - naleqebis raodenobrivi cvlilebis dinamikis gamovlena. cxadia, rom mdina-

reTa Camonadenis daregulirebis sakiTxi momavalSi ufro mwvaved dadgeba. 
msoflio meteorologiuri organizaciis monacemebiT gasuli saukunis bolo aT-

wleuli (1990-2000ww.) iyo yvelaze Tbili, rac niSnavs, rom klimatis cvlileba gamoixat-

eba dadebiT tendeciaSi, anu daTbobaSi. hidrologiur procesebSic SeimCneva garkveuli 

tendenciebi (cikluroba, perioduloba). ase, rom metad mniSvnelovania sxvadasxva peri-

odebisaTvis Camonadenis raodenobrivi cvlilebis dinamikis warmodgena. mocemuli pi-

robis gamovlenis mizniT, mdinare vereze Tbilisis saxelmwifo universitetis hidrome-
teorologiuri laboratoriis 56 wliani dakvirvebis masalebis safuzvelze (1963-

2019 ww), SevecadeT warmogvedgina  calkeuli wliuri fazebis mixedviT rogorc saSua-

lo mravalwliuri xarjebis, aseve maqsimaluri xarjebis Sesabamis mniSvnelobaTa zrda-

di tendencia. 

 Tbilisis midamoebis hidrografiul qsels qmnian mdinareebi, tbebi da Waobebi, 

romelTa eroziis bazis warmoadgens md. mtkvari, romlis Camonadenis formireba ZiriTa-
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dad warmoebs Tbilisis midamoebis gareT, mxolod zogierT SemTxvevebSi, mis Camonade-

nis reJimze garkveul gavlenas axdens adgilobrivi faqtorebi, romelTa Soris qalaqis 

midamoebis Sida wylebidan gansakuTrebiT mniSvnelovania mdinare vere. 

           mdinare vere (skvireTis wyali), saTaves iRebs didgoris qedis samxreT kalTaze so-

fel moxisis Crdilo-aRmosavleTiT z.d. 1682 metr simaRleze naosaris, zemovikis da mox-

veulas wylebis SeerTebidan,  erTvis mdinare mtkvars marjvena mxridan q. Tbilisis mida-

moebSi z.d. 390 metr simaRleze. misi sigrZe 42.5 km-ia, wyalSemkrebi auzis farTobi - 

190km2. igi aris tipiuri mTis mdinare, mis sazrdoobaSi mniSvnelovani roli uWiravs wvi-

mis wylebs (43,7%,) aseve gruntisa (39.3%) da Tovlis (17%) wylebs. xSiria Tavsxma wvimebi 

wlis Tbil periodSi, romlebic xSirad katastruful xasiaTs iZens.  erTi SexedviT Tu 

vimsjelebT imiT, rom misi saSualo mravalwliuri xarji 1 m/wm-mdea, am mxriv mdinare 

mtkvrisaTvis ar unda warmoadgendes raime mniSvnelovan faqtors, magram is didi wyal-

movardnebi, romlebic zogjer iZenen katastroful xasiaTs, garkveul gavlenas axdenen 

mdinare mtkvris adgilobriv hidrologiur reJimze, rogorc wylianobis, aseve natanis 

Camonadenis maCvenebliT. magaliTisaTvis SeiZleba moviyvanoT 1960 wlis 4 ivlisis da 

2015 wlis 13 ivnisis katastrofuli wyalmovardnebi, romlis drosac Sesabamisad wylis 

maqsimaluri xarji 320 da 512 m/mw-s Seadgenda da romelTa drosac sul raRac 3-4 saaTSi 

mdinare mtkvarSi Seitana Sesamabisad daaxloebiT 42 da 70 aTas tonamde natani(mdinare 

veres natanis saSualo mravalwliuri Camonadeni 96 aTasi. t. wl). 1960 wlis wyalmovar-

dnis dros doc. xaraiSvilis monacemebiT orsaaTnaxevris natanis Camonadenma mdinare 

mtkvarSi Seadgina 39.4 aT. tona. 

           mdinare veres wylis rogorc mravalwliuri, aseve maqsimaluri xarjebis saSualo 
mniSvnelobaTa zrdadi tendeciis gamovlenis mizniT dakvirvebaTa 56 wliani uwyveti ri-

gi davyaviT 3 periodad: 1963-90. 1991-2000 da 2001-2019 wlebisaTvis.. 

 pirvel periodSi aRiniSneboda rigi wyalmovardnebi  1963w -3.08,1966-16.05, 1976-24.05, 

1982-5.07 romelTa Soris mniSvnelovani iyo 1963 wlis 3 agvistos maqsimaluri xarji (140 

m/wm), romel wyalmovardnebis sixSire rogorc wlebis ganmavlobaSi, aseve wlis SigniT, 

naklebi iyo vidre Semdgomi periodebis. 

 meore periodSi 1991-2000 ww gvaqvs ukve gaxSirebuli da gaZlierebuli wyalmovar-

dnebi,rogorc periodis, ise Sida wlebisaTvis - 1992w -21.06, 1993 -9.06, 1995 -20.06, 1996 - 30.04, 

1997 - 30.06, romelTa Soris maqsimaluri xarjiT gamoirCeva 1997 wlis 30.06 xarji -106 m/wm 

 measme periodi ki ukve gamoriCeva rogorc wyalmovardnaTa sixSiriT, aseve maqsima-

luri xarjebis katastrofulobiT - 2002w - 30.06, 2007w- 29.07, 2009 - 17.06, 2010 - 3jer gazaf-

xulze, 2012 - 12.05, 2014 - 22.04, da ukve 2015 wlis 4 ivnisi maqsimaluri xarji 155 m/wm, romle-
ic iyo maqsimaluri 1963 wlidan moyolebuli da 10 dReSi 13 ivnisis katastrofuli wyal-

movardna - 477 m/wm, romelic mdinare veres hidrologiuri reJimis istoriaSi yvelaze 

maqsimaluria da romelsac moyva adamianTa msxverpli, TiTqmis srulad ganadgurda zo-

oparkis binadrebi, aseve qalaqis infrastruqturam naxa udidesi zarali. 

 yovelive aqedan gamomdinare, qvemoT cxrili 1-s  saxiT, moyvanili gvaqvs monacemebi 

,romlebic naTel suraTs gvaZleven rogorc mdinaris saSualo mravalwliuri, aseve mdi-

naris katastrofulobis xasiaTis xarjebis mzard tendenciaze.   
 
cxrili 1 

N 
dakvirvebul welTa peri-

odebi 
saSualo mravalwliuri 

xarji, m/wm 
wyalmovardnaTa maqsimalu-

ri xarjebis sasualo 

1 1963 - 1990 0,94 28,6 
2 1991 - 2000 0,98 46,6 
3 2001 – 2019 1,14 64,0 
4 1963 – 2019 (mTliani) 0,99 44,2 
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uak 551. 
mdinare veres wylianobis reJimis cvalebadoba dakvirvebis mravalwliuri periodis 
calkeuli fazebis mixedviT./alaverdaSvili m., cincaZe n., xufenia n./.stu-is hmi-is sa-
mecn. ref. Sr. kreb. – 2020. - t.129. - gv.41-44. - qarT.; rez.: qarT., ingl., rus. 

Tsu-s hidrometeorologiuri laboratoriis mier arsebuli dakvirvebuli periodisaT-

vis (1963-2019) dadginda mdinare veres Camonadenis cvlilebis cikliuri cvalebadoba ga-

suli saukunis  1963-1990; 1991 - 2000 da axali 21-e saukunis 2001-2019  wlebis periodebisaT-

vis, romlis mTavar mizezs warmoadgens meteo faqtorebis zegavlena mdinare veres hid-

rologiur reJimze, kerZod, saSualo mravlwliuri xarjebisa da Camoyalibebul maqsi-

maluri xarjebis cvalebadobaze. miviReT, rom pirveli periodisaTvis saSualo mraval-

wliuri xarji tolia 0,94m3/wm, xolo wyalmovardnaTa maqsimaluri xarjebis saSualo 

tolia 28,6m3/wm; Semdegi meore da mesame periodis mniSvnelobebi Sesabamisad tolia 0,98 

da 46,6-is da 1,14 da 64,0, rac naTlad migviTiTebs, rogorc erT, aseve meore mniSvneloba-

Ta sagrZnob matebis tendeciaze. SedarebisaTvis mocemulia mTliani periodis Sesabami-

si mniSvnelobebi. unda aRiniSnos, rom mTliani periodis wyalmovardnaTa maqsimaluri 

xarjebis saSualo (44,2m3/wm) gazrdilia 2015 wlis 13 ivnisis maqsimaluri xarjis zegav-

leniT. 
 

UDC 551. 
Variability of the Vere River water content regime according to the individual phases of the multi-year 

observation period./Ajaverdashvili M., Tsintsadze N., khhufenia N./.Scientific Reviewed Proceedings of the 

IHM, GTU. - 2020 - vol.129 - pp.41-44. Georg.; Abst.: Georg., Eng., Rus. For the period of observation by the 

TSU Hydrometeorological Laboratory(1963-2019), the cyclic variability of the Vere River runoff change over 

1963-1990; 1991 - 2000 years of the last century and 2001-2019 years of the 21st century was determined, the 

main reason being the influence of meteorological factors on the Vere River hydrological regime, namely on 

variability of the average multi-annual flow rate and established maximum flow rate. We find that for the first 

period the average multi-year flow rate is equal to 0.94 m
3
/s, while the average maximum freshet flow rate is 

equal to 28.6 m
3
/s; The values of the next second and third periods are equal to 0.98 and 46.6 and 1.14 and 

64.0, respectively, which clearly indicates the tendency of significant increase of both one and the other values. 

The corresponding values of the whole period are given for comparison. It should be noted that the average 

maximum flow rates of freshets for the entire period (44.2 m
3
/s) have increased under the influence of the 

maximum flow rate as of 13 June 2015. 
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Изменение водного режима р.Вера по отдельным фазам многолетных периодов наблюдений./ 

Алавердашвили М.Ш., Цинцадзе Н.Т., Хуфениа Н.Г./.Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - 

с.41-44. - Груз.; Рез.: Груз., Англ., Рус. Гидрометеорологической лабораторией ТГУ за период 

наблюдений (1963-2019гг.) было установлено цикличное изменение стоков р.Вера в 1963-1990 гг. и 

1991-2000 гг. прошедшего века и в 2001-2019 гг.  нового, 21 века. Главной целью исследования являлось 

изучение воздействия метеофакторов на гидрологический режим речки Вера, в частности, среднего 

многолетнего расхода и изменение установленных максимальных расходов. Было установлено, что для 

первого периода, средний многолетний  расход  был равен 0,94 м
3
/с, а при паводке, максимальный 
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расход в среднем был равен 28,6 м
3
/с; для следующих,  второго и третьего периодов, значения 

соответственно были равны 0,98 и 46,6 и 1,14 и 64,0, что явно указывает на то, что в первом  и во втором 

случае наблюдается тенденция  существенного увеличения значения показателей. Для сравнения 

приведены соответствующие значения за весь период наблюдений. Надо отметить, что за время всего 

периода наблюдений, средний максимальный расход при паводке (44,2 м
3
/с) возрос под воздействием 

максимального расхода 13 июня 2015 года. 
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gasuli saukunis bolo aTwleulebSi Catarebulma kvlevebma cxadyo, rom Tanamed-
rove globaluri daTboba didi albaTobiT gamowveulia atmosferoze anTropoge-
nuri datvirTvebiT, upiveles yovlisa wiaRiseuli sawvavis mzardi moxmarebiT, saav-
tomobilo gamonabolqvebiT da sxva. gazebi, romlebic miCneulia globaluri daT-
bobis ZiriTad wyarod aris saTburis gazebi, romlebic anTropogenuri an bunebrivi 
warmoSobis atmosferos airovani komponentebia. atmosferoSi momatebul naxSirorJ-
angs SeuZlia gamoiwvios miwispira haeris fenis daTboba. msgavs movlenebs SeiZleba 
adgili hqondes haeris temperaturebis, atmosferuli naleqebis da sxva meteorolo-
giuri elementebis ganawilebaSi. aRniSnuli elementebis drosa da sivrceSi gana-
wilebis cvlilebam saqarTvelos teritoriac moicva, sadac mis aRmosaleT nawilSi 
temperaturis meti matebis tendencia gamovlinda, vidre mis dasavleT nawilSi.  

zemoaRniSnulidan gamomdinare, soflis meurneobis TvalsazrisiT, sayuradReboa 
agrokulturebze mosalodneli yinvebis zemoqmedebis da misi ganmeoradobis Se-
faseba klimatis cvlilebis gaTvaliswinebiT. mcenaris yinvagamZleoba rTuli biol-
ogiuri procesi. igi dakavSirebulia mcenaris memkvidreobis TaviseburebasTan da me-
teorologiur faqtorebTan. amitom mcenaris yinvagamZleobas, gamozamTrebis Tval-
sazrisiT, udidesi mniSvneloba aqvs. savegetacio periodSi misi normaluri zrda 
saimedo maCvenebelia zamTrisaTvis mzadebisa, radgan am dros igi maqsimalurad ima-
ragebs sakveb nivTierebebs. mcenarem Tu sakvebis momarageba ver moaswro, yinvisagan 
advilad daziandeba. maSasadame, mcenaris yinvebisagan dazianeba damokidebulia ara 
marto araxelsayrel agrometeorologiur pirobebze, aramed mis mdgomareobazec. 
kargad ganviTarebuli da mosvenebiT stadiaSi droulad Sesuli mcenareebi zamTris 
pirobebs SedarebiT advilad eguebian da saTanado agroteqnikis pirobebSi sagrZ-
noblad imaRleben yinvagamZleobis unars. 

saqarTvelos teritoriaze, calkeul wlebSi zamTris yinvebi SeiZleba araxelsa-
yreli aRmoCndes agrokulturebisaTvis. gansakuTrebiT saSiSia zamTris haeris abso-
luturi minimaluri temperaturebi. aRmosavleT saqarTvelos dedofliswyaros muni-
cipalitetis da samxreT saqarTvelos axalcixis teritoriebze -15, -17°C da meti tem-
peraturebis (Tovlis safaris gareSe) SemTxvevaSi, SesaZloa Zlier daziandes sa-
Semodgomo kulturebi (xorbali da sxva), agreTve vazis mimdinare wlis nazardebi, 
xolo ufro dabali temperaturebisas -20, -22°C vazi gaiyinos fesvis yelamde (mTli-
anad) [2]. 

dedofliswyaros da axalcixis municipalitetebisaTvis, klimatis globaluri 
daTbobis pirobebSi SesaZlebelia ramdenadme Seicvalos aRniSnuli klimaturi 
parametris klebis tendencia. amasTan dakavSirebiT, SedarebisaTvis damuSavebuli da 
gaanalizebuli iqna 1956-2005 w.w. sabaziso (mimdinare) dakvirvebaTa da regionaluri 
modeliT (RegCM-4), momavlis A2 scenariT [1] gamoTvlili (2020-2050 ww) monacemebi, 
romelTa mixedviT Sedgenilia maTi albaTobis (%) mrudi (nax. 1, 2). 

dedofliswyaros municipalitetis absoluturi minimaluri temperaturebis damu-
Savebis da analizis Sedegad gamoirkva, rom globaluri daTbobis pirobebSi moma-
vlis scenariT, aRniSnuli temperaturebi Semcirebulia -3°C-iT sabazisosTan Seda-
rebiT. cnobilia, rom -15°C temperaturas (Tovlis gareSe) SeuZlia daazianos saSemo-
dgomo kulturebi (xorbali da sxva), xolo -17°C temperaturas - vazis kulturis er-
Twliani nazardebi. (gansazRvris wesi: gansazRvrisaTvis saWiroa informacia moce-
muli kulturis damazianebel-kritikul temperaturaze da adgilis saSualo abso-
lutur minimalur temperaturaze. maT Soris gavigebT sxvaobas. miRebuli sxvaobis 
maCvenebels davitanT naxazis abscisTa RerZze. datanili wertilidan aRimarTeba 
swori mrudis gadakveTamde. sadac vpoulobT Sesabamis ganmeoradobis procents).  
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______   sabaziso (mimdinare) 
_ _ _ _  scenari (momavlis) 
 

nax. 1 dedofliswyaros haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

 

 
 

______   sabaziso (mimdinare) 
_ _ _ _  scenari (momavlis) 
 

nax. 2 axalcixis haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

nax.1-is sabazisos mrudze gansazRvrisas gamoirkva, rom aRniSnuli -15°C tempera-
tura ganmeordeba 20%-iT anu 2-jer yovel aT welSi, xolo momavlis scenariT - 5%-
iT yovel aT welSi, anu erTxel yovel oc welSi. e.i. momavlis scenariT, 
zemoaRniSnuli kulturebi SesaZlebelia daziandes 3-jer naklebad sabazisosTan 
SedarebiT, absoluturi minimaluri temperaturis Semcirebis (Serbilebis) gamo. 

axalcixis municipalitetis absoluturi minimaluri temperaturebis damuSavebis 
da analizis Sedegebidan gamomdinare, klimatis globaluri daTbobis pirobebSi, mo-
mavlis scenariT, absoluturi minimaluri temperaturebi Semcirebulia saSualod -

1°C-iT, sabazisosTan SedarebiT. nax.2-is sabazisos mrudze gansazRvrisas gamoirkva, 
rom magaliTad, -15°C temperaturis SemTxvevaSi (Tovlis safaris gareSe) SeiZleba 
daziandes saSemodgomo kulturebi (xorbli da sxva), -17°C temperaturaze vazis 
kulturis erTwliani nazardebi. agrokulturebis damazianebeli -15°C temperatura 
ganmeordeba 70%-iT, anu 7-jer yovel aT welSi, xolo momavlis scenariT ganmeor-
deba 60%-iT, e.i. 6-jer yovel aT welSi. maSasadame, momavlis scenariT mocemuli ku-
lturebi SesaZloa daziandes erTi SemTxveviT naklebad sabazisosTan SedarebiT, 
anu absoluturi minimaluri temperatura -1°C-iT Serbilebuli iqneba. rac, Seexeba 
vazis mTlianad moyinvas -22°C temperaturis SemTxvevisas, momavlis scenariT, igi mo-
salodnelia 2-jer yovel aT welSi, xolo sabazisos mixedviT 4-jer yovel aT we-
lSi. amitom vazis kultura TiTqmis yovel wels unda iyos daculi Zlieri yinve-
bisagan, masze miwis SemoyriT da sxva yinvebisagan damcavi RonisZiebebis gatarebiT. 
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sabaziso da momavlis scenaris naxazebidan (1, 2) dedofliswyaros da axalcixis 
municipalitetebisaTvis gamoTvlilia absoluturi minimaluri temperaturebis 
sxvadasxva maCveneblis albaToba (ganmeoradoba) procentebSi (cxrili 1). 
 
cxr.1 aRmosavleT saqarTveloSi haeris abs. minimalur temperaturaTa albaToba, (%) 
municipali- 

teti 
sabaziso/ 
scenari 

u z r u n v e l y o f a,% 
95 90 70 50 30 10 5 

 
dedoflis- 
wyaro 

sabaziso 
(mimdinare) 

-7 -8 -10 -12 -14 -17 -19 

scenari 
(2030-2050) 

-6 -7 -8 -9 -11 -12 -13 

 
axalcixe 

sabaziso 
(mimdinare) 

-10 -13 -15 -19 -23 -25 -26 

scenari 
(2030-2050) 

-12 -13 -14 -18 -20 -22 -24 

  
cxrilis 1-is mixedviT dedofliswyaros municipalitetSi, momavlis scenaris 

mixedviT, absoluturi minimaluri temperatura Semcirebulia -3°C-iT sabazisosTan 
SedarebiT, xolo axalcixis municipalitetisaTvis absoluturi minimaluri   tem-
peratura Semcirebulia saSualod -1°C-iT, sabazisosTan SedarebiT. maSasadame, moma-
vlis scenaridan gamomdinare, absoluturi minimaluri temperatururebi ramdenadme 
Serbilebuli iqneba zemoaRniSnuli kulturebis ukeT gamozamTrebisaTvis.  

 yinvebi gansakuTrebiT saSiშia da did zians ayenebs subtropikuli zonis raione-
bs, subtropikuli mcenareebi naklebad yinvagamZlea vidre kontinenturi xexilovani 
kulturebi da vazi. dasavleT saqarTvelos teritoriaze xelvaCauris municipalite-
tSi, aseve, saSiSia absoluturi minimaluri temperaturebis moqmedebis xasiaTi. 
kerZod, Tu absoluturi minimaluri temperatura daiwevs 0°C-is qvemoT -6, -8°C da 
metiT, SeiZleba kritikuli (damazianebeli) aRmoCndes, gansakuTrebiT citrusovani 
kulturebisaTvis [3,4]. rac Seexeba, qedas municipalitetis teritorias aq agrokul-
turebisTvis aranakleb saSiSia zamTris absoluturi minimaluri temperaturebis ze-
moqmedeba, gansakuTrebiT iseTi naklebad yinvagamZle kulturebisaTvis, rogoricaa 
limoni, forToxali, mandarini da sxva. 
        mocemul teritoriebze, klimatis globaluri daTbobis fonze SesaZlebelia 
ramdenadme Seicvalos aRniSnuli faqtorebis klebis tendencia. aRniSnulTan 
dakavSirebiT, xelvaCauris da qedis municipalitetebisaTvis damuSavebuli iqna 
sabaziso (mimdinare) meteorologiur dakvirvebaTa da momavlis A2 scenariT 
gamoTvlili 2020-2050 wlebisaTvis monacemebi. mocemuli masalebis mixedviT, 
Sedgenili iqna maTi albaTobis mrudebi (nax. 3, 4). 
       xelvaCauris municipalitetis absoluturi minimaluri temperaturebis damuSave-
bisa da analizis Sedegebi gviCvenebs, rom klimatis globaluri daTbobis pirobebSi 
absoluturi minimumebi (-1°C) ramdenadme Serbilebulia. naxazi 3-is mrudze gansaz-
Rvrisas gairkva, rom magaliTad, -7°C temperatura, romelic iwvevs citrusovani kul-
turebis, gansakuTrebiT limonis dazianebas fesvis yelamde, forToxlis, greipf-
rutis erTwliani nazardebis da mandarinis foTlebis dazianebas, xelvaCauris te-
ritoriaze ganmeordeba 20 welSi erTxel, xolo momavlis scenariT, 2020-2050 wle-
bSi 30 welSi erTxel.  maSasadame, unda vivaraudoT, rom xelvaCauris municipali-
tetis zonaSi citrusovani kulturebi zamTris yinvebis dazianebisagan ramdenadme 
dazRveuli iqneba. rac, xelSemwyobi iqneba citrusovan kulturebze zamTris yinvebi-
sagan dacviTi agroteqnikuri RonisZiebebis gasatarebeli xarjebis SemcirebisaTvis. 
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______   sabaziso (mimdinare) 
_ _ _ _   scenari (momavlis) 
 

nax. 3 xelvaCauris haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 
 

 

 

 
______   sabaziso (mimdinare) 
_ _ _ _   scenari (momavlis) 
 

nax. 4 qedas haeris abs. minimalur temperaturaTa albaTobis (%) mrudebi 
 

unda aRiniSnos, qedas municipalitetisaTvis, nax.4-is sabazisos mrudze gansazR-
vrisas gamoirkva, rom magaliTad, -11°C temperatura, romelsac SeuZlia (uTovlod) 
Zlierad daazianos mandarinis kultura zR. donidan 300 m simaRleze ganmeordeba 
10%-iT anu erTxel yovel aT welSi. xolo momavlis scenaris mrudis mixedviT 5%-
mde yovel aT welSi, anu erTxel yovel oc welSi. maSasadame, momavlis scenariT, 
mocemuli kultura SesaZloa Zlier daziandes oc welSi erTxel, sabazisosTan 
SedarebiT (aT welSi erTxel). 

xelvaCauris da qedas municipalitetebisaTvis sabaziso da scenaris mixedviT 
(nax.3,4), gamoTvlilia minimaluri temperaturebis sxvadasxva maCveneblis albaTobebi 
(ganmeoradoba) procentebSi (cxrili 2). 

 
 

cxr. 2 dasavleT saqarTveloSi haeris abs. minimalur temperaturaTa albaToba, (%) 
municipali- 

teti 
sabaziso/ 
scenari 

u z r u n v e l y o f a,% 
95 90 70 50 30 10 5 

 
xelvaCauri 

sabaziso 
(mimdinare) 

 
-7 

 
-6 

 
-4 

 
-3 

 
-2 

 
-1 

 
0 

scenari 
(2030-2050) 

 
-5 

 
-4 

 
-3 

 
-2 

 
-1 

 
-0.5 

 
0 

 
qeda 

sabaziso 
(mimdinare) 

-2 -4 -5 -7 -8 -11 -12 

scenari 
(2030-2050) 

-2 -3 -4 -5 -6 -8 -10 

 
cxrili 2-is mixedviT, xelvaCauris municipalitetis absoluturi minimaluri 

temperatura Semcirebulia -1°C-iT. es mianiSnebs imaze, rom absoluturi minimaluri 
temperaturebi mocemul municipalitetSi Serbilebulia da gansakuTrebulad saxif-
aTo ar unda iyos citrusovani kulturebisaTvis. xolo qedas municipalitetisaTvis 
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scenaris Sesabamisad, absoluturi minimaluri temperaturebi Semcirebulia -2°C-iT 
sabazisosTan SedarebiT. aRniSnuli, mocemuli \municipalitetis tenian subtropiku-
l zonaSi miuTiTebs yinvebis Serbilebaze. gamomdinare aqedan, momavlis prognoziT 
(2020-2050 ww) yinvebi gansakuTrebulad saSiSi ar unda iyos mandarinis da kivis 
kulturebisaTvis. 

 daskvnis saxiT unda aRiniSnos, rom dedofliswyaros municipalitetis terito-
riaze, saSemodgomo kulturebis (xorbali da sxva), agreTve vazis kritikuli (da-
mazianebeli) absoluturi minimaluri temperaturebi (-15, -17°C) momavlis scenaris mi-
xedviT Semcirebulia -3°C-iT, sabazisosTan SedarebiT, xolo axalcixis municipali-
tetis teritoriaze saSemodgomo xorblis da vazis kritikuli (damazinebeli) abso-
luturi minimaluri temperaturebi (-15°C, -17°C) momavlis scenaris mixedviT, sabazi-
sosTan SedarebiT Semcirebulia saSualod -1°C-iT. aRniSnuli temperaturebi, SesaZ-
loa ukeTesi aRmoCndes mocemuli kulturebis normalurad gamozamTrebisaTvis. 

xelvaCauris teritoriaze scenarisa (2020-2050 ww.) da sabaziso (mimdinare) masal-
ebis damuSavebisas gamoirkva, rom citrusovani kulturebis damazianebeli kriti-
kuli temperaturebi Semcirebulia -1°C-iT sabazisosTan SedarebiT. rac, ramdenadme 
xelSemwyobi iqneba maTi zamTris yinvebisagan dacviTi RonisZiebebis gasatarebeli 
xarjebis SemcirebisaTvis. xolo qedas municipalitetis teiotoriaze, momavlis sce-
nariT, absoluturi minimaluri temperaturebi sabazisosTan SedarebiT Semcirebul-
ia -2°C-iT. aqedan gamomdinare, ramdenadme xelsayreli pirobebi iqmneba mandarinis, 
limonis, kivis da sxva kulturebis ukeTesad gamozamTrebisaTvis. 

zemoaRniSnul kulturebze damazianebeli-kritikuli temperaturebis codnas 
garkveuli praqtikuli mniSvneloba gaaCnia, raTa TiToeuli saxeobis gaSenebisaTvis 
winaswar SeirCes SedarebiT xelsayreli mikroklimaturi zonebi. 
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uak 551.583  
yinvebis gavlena agrokulturebze klimatis cvlilebis gaTvaliswinebiT/melaZe g., 
melaZe m./.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. - gv.45-50. - qarT.; rez.: 
qarT., ingl., rus. klimatis cvlilebis pirobebSi, momavlis scenariT (2030-2050 ww.) 
Sefasebulia yinvebis zemoqmedeba agrokulturebze. dadgenilia, rom dedofliswya-
ros municipalitetSi absoluturi minimaluri temperaturebi (-15, -17°C) momavlis 
scenaris mixedviT Semcirebulia -3°C-iT, xolo axalcixeSi -1°C-iT, sabazisosTan 
(mimdinare) SedarebiT, rac xelsayrelia saSemodgomo kulturebis (xorbali da 
sxva) da vazis normaluri gamozamTrebisaTvis. xelvaCauris teritoriaze citruso-
vani kulturebis damazianebeli-kritikuli temperaturebi momavlis scenariT (2030-
2050 ww.) Semcirebulia -1°C-iT, xolo qedas teritoriaze -2°C-iT, sabazisosTan (mimdi-
nare) SedarebiT. Sedgenilia haeris absoluturi minimaluri temperaturebis alba-
Tobis (%) mrudebi, municipalitetebis mixedviT. 
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UDC 551.583 
Impact of frosts on agricultural crops under climate change/Meladze G., Meladze M./Scientific Reviewed 

Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.45-50. Georg.; Abst.: Georg., Eng., Rus. The impact of 

frosts on agricultural crops by the future scenario (2030-2050) in the conditions of climate change are 

estimated. It is established that the absolute minimum temperatures in Dedoplistskaro municipality (-15, -17°C) 

are reduced by -3°C according to the future scenario, and in Akhaltsikhe by -1°C, compared to the base 

(current), which is favorable for autumn crops (wheat, etc.) and for normal wintering of vines. Damage-critical 

temperatures of citrus crops on the territory of Khelvachauri are reduced by -1°C according to the future 

scenario (2030-2050), and by -2°C on the territory of Keda, compared to the base (current). Curves of the 

probability (%) of the absolute minimum air temperatures according to the municipalities are drawn. 

 

УДК 551.583 
Влияние морозов на сельскохозяйственные культуры с учетом изменения климата/Меладзе Г.Г., 

Меладзе М.Г./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.45-50. - Груз.; Рез.: Груз., Англ., Рус  
В условиях изменения климата, сценарием будущего (2030-2050 гг.) оценено влияние морозов на 

сельскохозяйственные культуры. Установлено, что согласно сценарию будущего, абсолютные 

минимальные температуры (-15, -17°C) по сравнению с базовыми (текущими) в муниципалитете 

Дедоплисцкаро снижены на -3°C, а в Ахалцихе на -1°C, что благоприятно для озимых культур (пшеницы 

и др.) и для нормальной зимовки лозы. В соответствии со сценарием будущего (2030-2050 гг.), 

критические температуры повреждения цитрусовых по сравнению с базовыми (текущими) в районе 

Хелвачаури снижены на -1°C и на -2°C на территории Кеды. Кривые вероятности (%) абсолютных 

минимальных температур воздуха построены по муниципалитетам.   
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klimaturi pirobebis gavlena zogierTi virusuli infeqciis 

gavrcelebaze saqarTveloSi 
m.fifia,  n.beglaraSvili, c.diasamiZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis institutis  
m.pipia@gtu.ge 

 

Sesavali 
saqarTveloSi zogadad cirkulirebs yvela is infeqciuri daavadeba, romelic 

damaxasiaTebelia zomieri klimatis qveynebisTvis. am daavadebaTa speqtri sakmaod 
farToa: es aris mwvave nawlavuri infeqciebi, muclis tifi, difteria, tetanusi, 
virusuli hepatiti, gripi da mwvave respiratoruli infeqciebi da a.S. 

Cveni kvleva eZRvneba gripisa da mwvave respiratoruli infeqciebis 
gavrcelebis klimatur pirobebs, vinaidan sxva infeqciur daavaebebTan SedarebiT 
maTi wili yvelaze didia. amasTanave, gripisa da mwvave respiratorul infeqciebs 
mkveTrad gamoxatuli sezonuroba axasiaTebs da moicavs ZiriTadad zamTris 
periods (noemberi-aprili). 

 
nax. 1. gripisa da mwvave respiratoruli infeqsiebis gavrceleba saqarTveloSi 

 (2010-2018). 
 

nax.1-ze naCvenebia statistikis erovnuli samsaxuris monacemebis grafikuli sur-
aTi gripis da mwvave respiratoruli infeqciebis gavrcelebis jamuri maCveneblebis 
Sesaxeb romlis mixedviT, bolo wlebSi msgavsi tipis avadobis yvelaze maRal 
niSnuls 2016 wels miaRwia - 458,357 SemTxveva. statistikur masalaSi warmodgenili 
didi raodenobrivi maCveneblebi, savaraudod ganpirobebulia nebismieri tipis, maT 
Soris msubuqi fromiT mimdinare gripis virusis SemTxvevebis gaTvaliswinebiT [1, 2]. 

masalebi da meTodologia 
Cveni mizani iyo saqarTveloSi gripis virusebis cirkulaciis klimaturi piro-

bebis gansazRvra. amisTvis gamoviyeneT 2010-2017 wlebis laboratoriulad dadas-
turebuli monacemebi gripis virusebis gavrcelebis Sesaxeb. am monacemebis damu-
Savebis Sedegad gamoikveTa gripis gavrcelebis diapazonebi wlis ganmavlobaSi da 
pikebi kvirebis mixedviT 2010-2017 wlebis periodis TiToeuli sezonisTvis, saerTo 
jamSi 7 sezonis mixedviT. statistikuri meTodebis gamoyenebiT ganvsazRvreT klima-
turi pirobebi romelic Seesabameboda TiToeul sezons. 

masalad gamoviyeneT statistikis erovnuli samsaxuris monacemebi infeqciur da-
avadebaTa gavrcelebis Sesaxeb [1], daavadebaTa kontrolisa da sazogadoebrivi ja-
nmrTelobis erovnuli centris monacemebi gripis Sesaxeb saqarTveloSi [3]. sxva-
dasxva naSromebi gripis virusebis cirkulaciis Sesaxeb saqarTveloSi [2, 4]. aseve, 
2010-2020 wlebis meteorologiuri monacemebi haeris temperaturasa da tenianobis 
Sesaxeb [5].   

Sedegebi  
saqarTveloSi sezonur grips iwvevs mxolod A da B tipis virusebi, romlebsac 

gaaCniaT Tavisi qvetipebi, romlebic ganapirobeben sezonuri epidemiuri daavadebebis 
gavrcelebas. zogadad, gripis virusuli daavadebebi dayofilia 2 kategoriad: gri-
pismagvari daavadebebi (ILI) da mZime mwvave respiratoruli daavadebebi (SARI). 
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cxr. 1-Si moyvanilia 2010-2017 wlebis gripismagvari daavadebebisa da mZime, mwvave 
respiratoruli infeqciebis Sesaxeb laboratoriulad dadasturebuli monacemebis 
ganawileba kvirebis mixedviT TiToeul sezonze (Tbilisis magaliTze). naCvenebia 
cirkulaciis periodi sezonze kvirebis mixedviT, aseve, SemTxvevebis mediana da IQR 

(kvartilTaSorisi gabnevis diapazoni) rogorc jamuri, aseve, TiToeuli kategori-
isTvis cal-calke, aseve, naCvenebia samedicino dawesebulebaSi mimarTvianobis 
periodi kvirebis mixedviT. 

 

cxrili 1. gripis sezonisaTvis laboratoriulad dadasturebuli SemTxvevebis 
ganawileba kvirebis mixedviT 

sezoni 
cirkulaciis 

periodi 
(kvira) 

jamuri 
mediana 

(IQR) 

 ILI  

(gripismagvari 
daavadebebi) 

mediana (IQR) 

 SARI  
(mZime mwvave 

respiratoruli 
infeqciebi) 

mediana ( IQR) 

mimarTvianoba samedicino 
dawesebulebebSi 

ILI   SARI 

2010-2011 40-17 7  (5-9) 6  (4-8) 7 (5-11) 4-10 5-17 

2011-2012 2-19 9 (10-13) 11  (9-14) 12 (11-13) 6-14 8-15 

2012-2013 2-20 8  (7-12) 11 (7-16) 8 (7-11) 5-16 7-12 

2013-2014 2-17 8  (7-10) 7 (6-9) 9 (5-9) 5-11 7-10 

2014-2015 50-19 7  (6-9) 7 (6-9) 7 (5-12) 5-9 7-15 

2015-2016 49-20 5  (3-6) 4 (3-7) 5 (3-6) 1-8 3-17 

2016-2017 46-18 2 (50-9) 51 (49-8) 5 (51-10) (48-51)  და (4-9) 50-12 
 

rogorc cxr.1-dan vxedavT cirkulaciis periodebi gansxvavebulia sezonebis 
mixedviT, Tumca ZiriTadad moicavs noemberi-aprilis periods, gansakuTrebiT 
gamorCeulia 2010-2011 wlebis sezoni, sadac gripis virusebis cirkulacia me-40 
kviridan iwyeba, es aris oqtombris dasawyisi, rac gripisTvis uCveulod adrea. 

nax.2-ze naCvenebia grafikuli gamosaxuleba gripis dadasturebuli SemTxvevebis 
ganawilebisa kvirebis mixedviT 2010-2017 ww. sezonebze. am grafikis wyaroa [4] da igi 
kargad asaxavs dadasturebuli SemTxvevebis ganawilebis suraTs sezonebis mixedviT. 

 
nax. 2. gripis dadasturebuli SemTxvevebis ganawileba kvirebis mixedviT 2010-

2017 ww. sezonebze 

rogorc nax.2-ze warmodgenili grafikidan Cans, gamorCeulia 2010-2011 wlebis 

sezoni ara marto virusis cirkulaciis adre dawyebiT, rogorc ukve avRniSneT,  

aramed laboratoriulad dadasturebuli SemTxvevebis gansakuTrebulad maRali 

maCvenebliT, romelic orjer da samjer aRemateba sxva sezonebze dadasturebul 

SemTxvevaTa ricxvs.  

imis dasadgenad, Tu ra korelacia SeiZleba iyos sakvlevi periodis farglebSi 

gripis virusis cirkulaciasa da meteorologiur  faqtorebs Soris, aqvs Tu ara 

klimats da calkeul meteorologiur faqtorebs gavlena virusuli infeqciebis 

dinamikaze gripis sezonebze, Catarebul iqna SedarebiTi analizi. 

haeris temperaturisa da saSualo tenianobis Sesaxeb 2010-2017 wlebis monaceme-

bis mixedviT, Tbilisis magaliTze, Cvens mier Sedgenil iqna cxrilebi (cxr.2, 3) 
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gripis virusebis pikuri periodebisaTvis kvirebis mixedviT TiToeuli sezonisTvis 

cal-calke. cxrilebSi moyvanili mniSvnelobebi gamoTvlilia virusuli infeqciebis 

gavrcelebis medianebisa da IQR (kvartilTaSorisi gabnevis diapazonebisTvis Sesaba-

misi kvirebis mixedviT.) 
 

cxr.2. haeris saSualo temperatura da fardobiTi tenianoba 2010-2017 wlebis sezone-

bze laboratoriulad dadasturebuli SemTxvevebis raodenobis medianebis mixedviT. 

sezoni 
me-7kvira 

(2010-2011) 

me-11 kvira 

(2011-2012) 

me-8 kvira  
(2012-2013) 

me-8 kvira 

(2013-2014) 

me-7 kvira 
(2014-2015) 

me-5kvira 
(2015-2016) 

me-2 kvira 

(2016-2017) 

saSualo 
temperatura, 

°C 
+1.3 +2.6 +5.8 +6.4 +7.3 +4.6 +3.4 

saSualo 
fardobiTi 
tenianoba,% 

65 74 83 76 87 74 79 

         

cxr. 3. haeris saSualo temperatura da fardobiTi tenianoba 2010-2017 wlebis 

sezonebze laboratoriulad dadasturebuli SemTxvevebis raodenobis pikuri 

gavrcelebis diapazonis mixedviT. 

kvira/ 
sezoni 

me-5 me-10 
kvira 

(2010-2011) 

me-10 me-13 
kvira 

(2011-2012) 

me-7 me-12 
kvira  

(2012-2013) 

me-7 me-10 
kvira 

 (2013-2014) 

me-6 me-11 
kvira 

 (2014-2015) 

me-3 me-6 
kvira 

(2015-2016) 

50-e me-9 
kvira 

(2016-2017) 

saSualo 
temperatura, 

°C 
+2.2 +5 +7.2 +7.5 +6.4 +4.6 +2.6 

saSualo 
fardobiTi 
tenianoba,% 

77 69 75 78 79 77 80 

 

rogorc cxr.2 da cxr.3-dan Cans, aqac gamorCeuli adgili ukavia 2010-2011 wlebis 

sezons, roca daavadebaTa laboratoriulad dadasturebuli SemTxvevaTa ricxvi ga-

nsakuTrebulad maRali iyo, rogorc es vnaxeT zemoT. haeris saSualo temperatura 

me 7 kviraSi (dadasturebul SemTxvevaTa ricxvis mediana), iyo +1,3°C, xolo haeris 

saSualo fardobiTi tenianoba 65%, aseve, daavadebaTa raodenobis pikuri gabnevis 

diapazonSi, me-5 - me-10 kvira, haeris saSualo temperatura iyo +2,2°C, Sesabamisad ha-

eris saSualo fardobiTi tenianoba 77% fiqsirdeba. Tu davakvirdebiT Sedegebs sxva 

sezonebze, davinaxavT, rom  2010-2011 wlebis maCveneblebi haeris temperaturisa da 

haeris fardobiT tenianobis Sesaxeb gacilebiT dabalia da mniSvnelovnad 

gansxvavdeba sxva Sesabamis maCveneblebTan SedarebiT danarCeni sezonebisTvis.  

am meteorologiuri monacemebis gaanalizeba da maTi korelacia gripis viru-

suli infeqciebis gavrcelebasTan, gvaZlevs saSualebas vTqvaT, rom haeris dabali 

saSualo temperaturisa da SedarebiT dabali fardobiTi tenianobis probebSi 

mosalodnelia virusuli infeqciebiT daavadebulTa raodenobis mkveTri zrda 

CveulebrivTan SedarebiT da maRalia riski qveyanaSi gripis epidemiis gavrcelebisa. 

cxr.2. da cxr.3. mixedviT agebul iqna Sesabamisi grafikebi (nax.3,4), romlebic 

gviCveneben haeris saSualo temperaturis mniSvnelobebs gripisa da mwvave respira-

toruli daavadebebis gavrcelebis pikur kvirebSi da pikuri gavrcelebis 

diapazonebSi sezonebis mixedviT.  
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nax. 3. haeris saSualo temperatura kvirebis mixedviT gripisa da mZime mwvave 

respiratoruli infeqciebis gavrcelebis medianebSi, 2010-2017ww. 

 

 
nax. 4. haeris saSualo temperatura kvirebis mixedviT gripisa da mZime mwvave 

respiratoruli infeqciebis pikuri gavrcelebis diapazonSi 2010-2017ww. 
 

rac Seexeba situacias COVID-19-Tan dakavSirebiT, aq daavadebis gavrcelebisa 

da meteorologiuri faqtorebis analizi gviCvenebs Semdeg suraTs - rogorc viciT 

COVID-19-is gavrceleba saqarTveloSi moxda martis Tvidan, Sida gavrcelebis 

pirveli SemTxveva 14 marts dafiqsirda, amitom gadavwyviteT martisa da aprilis 

Tveebis haeris saSualo temperaturisa da fardobiTi tenianobis mniSvnelobebi 

dagvedgina, gamomdinare iqidan, rom daavadebis gavrceleba ZiriTadad am or TveSi 

moxda. Sesabamisad Sedgenil iqna cxrili (cxr. 4.) Tbilisis, quTaisisa da 

baTumisTvis sadac naCvenebia haeris saSualo temperatura da fardobiTi tenianoba 

martisa da aprilis TveebisTvis. 
 

cxr. 4. haeris saSualo temperatura da fardobiTi tenianoba 
2020 w. (marti-aprili). 

Tve 

Tbilisi quTaisi baTumi 

saSualo 
temperatura

, °C 

saSualo 
fardobiTi 
tenianoba,% 

saSualo 
temperatura

, °C 

saSualo 
fardobiTi 
tenianoba,

% 

saSualo 
temperatura

, °C 

saSualo 
fardobiTi 
tenianoba,

% 

marti +10.2 63 +12.9 63 +10.5 81 

aprili +11 63 +12.5 66.5 +11.4 80 

 
rogorc vxedavT COVID-19-is gavrceleba saqarTveloSi moxda +10°C +13°C haeris 

saSualo temperaturisa da 60%-80% fardobiTi tenianobis pirobebSi, rac SedarebiT 
maRalia saqarTveloSi arsebul sxva msgavsi gripis virusebis gavrcelebis 
klimatur pirobebze. SeiZleba gamovTqvaT varaudi, rom garkveulwilad martsa da 
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aprilSi SedarebiT maRalma temperaturam xeli SeuSala daavadebis farTo 
masStabiT gavrcelebas. 

 
daskvna 
SegviZlia davaskvnaT, rom  saqarTveloSi gripismagvari da mZime wvave respira-

toruli infeqciebis pikuri gavrcelebisTvis xelsayrel klimatur faqtorebad 
unda miviCnioT periodi, rodesac haeris saSualo temperaturis diapazoni +2°C +8°C-
ia da saSualo fardobiTi tenianoba 65%-80%. 
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uak 551.582 
saqarTvelos samSeneblo-klimaturi daraioneba kompleqsuri 

parametrebis gaTvaliswinebiT 

qarTveliSvili l. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo, lianakartvelishvili@yahoo.com 

 
saqarTvelos teritoriaze calkeuli klimaturi parametrebis, samSeneblo 

klimaturi normebis da kompleqsuri klimaturi maxasiaTeblebis gaTvaliswinebiT 
gamoyofili iqna sami samSeneblo-klimaturi  raioni.. TiToeuli klimaturi raioni 
moicavs sam qveraions (ix. nax.1, cxr.1). 

 
 

nax. 1. saqarTvelos samSeneblo-klimaturi daraioneba kompleqsuri parametrebis 
gaTvaliswinebiT 

 
 

cxrili 1. samSeneblo-klimaturi raionebisa da qveraionebis  
maxasiaTeblebi saqarTveloSi 

haeris Tvis 
saSualo 

temperatura (C) 
saSualo 

fardobiTi 
tenianoba (%) 

qaris  
saSualo 

siCqare (m/wm) 

 

simaRle 
zRvis 

donidan (m) 

 
adgilmdebareo

bis 
dasaxeleba 

yvelaze 
cxeli 
Tvis 

yvelaze 
civi Tvis 

yvelaze 
cxeli Tvis 

yvelaze 
civi Tvis 

notio klimaturi raioni 

cxeli notio 

+21-dan 
+24-mde 

+2-dan 
+7-mde 

 

75-85 
0.6-dan 
3.7-mde 

0.7-dan 
6.7-mde 

0-dan 
400-mde 

dasavleT 
saqarTvelos 
dablobebi da 
mTiswineTi 

Tbili notio 

 

+18-dan 
+ 21-mde 

 

+2-dan 
-1-mde 

 

 
70-80 

 

0.5-dan 
2.0-mde 

 

0.2-dan 
2.6-mde 

 

400-dan 
1000-mde 

dasavleT 
saqarTvelos 
dabali da 

saSualo mTianeTi 

zomierad civi notio 

 

+12-dan 
+18-mde 

 

-1-dan 
-8-mde 

 
70-85 da meti 

 

0.8-dan 

6.3-მდე 

 

0.4-dan 
6.1-mde 

 

1000-dan 
2200-mde 

didi kavkasionis 
maRalmTianeTi da 
mcire kavkasionis 

nawili 
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zomierad notio klimaturi raioni 

cxeli 

cxrili 1-is gagrZeleba 

 

+21-dan 
+26-mde 

 

+2-dan 
-1-mde 

 
55-75 

 

0.5-dan 
4.2-mde 

 

0.4-dan 
4.0-mde 

 

100-dan 
800-mde 

aRmosavleT  
saqarTvelos vakeebi 

da mTiswineTi 

Tbili 

 

+18-dan 
+21-mde 

 

-1-დან 

-4-მდე 

 
65-75 

 

1.2-dan 

2.3-მდე 

 

1.0-dan 

2.6-მდე 

 

800-dan 

1200-მდე 

aRmosavleT 
saqarTvelos 

dabalmTianeTi da 
saSualo mTianeTi 

zomierad civi 

 

+11-dan 
+18-mde 

 

-4-დან 
-10-mde 

 
70-90 da meti 

 

0.6-dan 
5.4-mde 

 

0.3-dan 
6.9-mde 

 

1200-dan 
2200-mde 

samxreT 
saqarTvelos 
mTianeTis 

maRalmTiani 
nawili  

maRali sinotive damaxasiaTebelia ara marto mTlianad dasavleT saqarTvelos-
Tvis, aramed kavkasionis mTavari qedis centraluri da aRmosavleTi nawilisTvisac. 
kavkasionis mTavari qedis maRalmTiani raionebis aRmosavleTi nawilis maRali si-
notive ganpirobebulia imiT, rom nawili dasavleTis notio haerisa, romelic li-
xis qedze zemodan gadadis, aRwevs kavkasionis mTavari qedis samxreT ferdobebze. 
es ferdobebi saqarTvelos dasavleT nawilTan SedarebiT xasiaTdeba naleqebis 
mcire raodenobiT da haeris dabali sinotiviT, magram mainc diskomfortul zonaSi 
xvdeba. garda amisa, saqarTvelosTvis damaxasiaTebeli klimatis vertikaluri zona-
loba ganapirobebs SenobaTa tipologiur diferenciacias. 

samSeneblo-klimaturi qveraionebis vertikaluri zonebis sazRvrebi gansaz-
Rvruli iqna yvelaze cxeli da civi Tveebis izoTermebis mixedviT. aRmosavleT da 
dasavleT saqarTvelos dablobi adgilebi aRmoCnda diskomfortul pirobebSi, rac 
ganpirobebulia pirvel SemTxvevaSi zafxulis maRali temperaturiT, xolo meore 
SemTxvevaSi, rogorc maRali temperaturis, aseve maRali sinotiviT. komfortul zo-
naSi aRmoCnda aRmosavleT saqarTvelos mTiswineTSi dasaxlebuli punqtebi. yvela-
ze cxeli Tvis ivlisis saSualo temperatura (210C)rogorc notio, ise zomierad no-
tio raionSi warmoadgens cxeli klimaturi qveraionebis gamyofs. meore vertikalu-
ri zona xasiaTdeba cxeli zafxuliT da Semoifargleba ivlisis Tvis izoTermebiT 
18-210C, mesame, yvelaze maRali zomierad civi zona ki Semoifargleba ivlisis izoT-
ermiT -120 C da 110 C Sesabamisad, notio da zomierad notio raionebSi. 

zamTris pirobebis dasadgenad miRebuli iqna temperaturis parametrebi, romle-
bic gansazRvraven specialuri zomebis miRebas Senobebis gadacivebisagan dasacavad, 
rogoricaa ormagi Seminva, Sesasvlelebis da kibeebis ujredebis daTboba. yvelaze 
civi Tvis izoTerma -10C warmoadgens Senobebis tipebis xarisxobrivi cvlilebebis 
sazRvars. 

rogorc notio, ise zomierad notio raionSi warmoadgens cxeli klimaturi 
qveraionebis gamyofs. meore vertikaluri zona xasiaTdeba cxeli zafxuliT da Se-

moifargleba ivlisis Tvis izoTermebiT 18-210 C, mesame, yvelaze maRali zomierad ci-

vi zona ki Semoifargleba ivlisis izoTermiT - 120 C  da 110 C Sesabamisad, notio da 
zomierad notio raionebSi. 

zamTris pirobebis dasadgenad miRebuli iqna temperaturis parametrebi, romle-
bic gansazRvraven specialuri zomebis miRebas Senobebis gadacivebisagan dasacavad, 
rogoricaa ormagi Seminva, Sesasvlelebis da kibeebis ujredebis daTboba. yvelaze 

civi Tvis izoTerma -10 C warmoadgens Senobebis tipebis xarisxobrivi cvlilebebis 
sazRvars. 

dasavleT saqarTveloSi yvelaze civi Tvis -10 C -iani izoTerma gadis daaxlo-
ebiT 1000 m-mde simaRlemde. amitom cxeli da Tbili qveraioni saqarTvelos am na-
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wilSi ar moiTxoven damatebiT saSualebebs da RonisZiebebs Senobebis gadacivebisa-
gan dasacavad. 

aRmosavleT saqarTveloSi yvelaze civi Tvis -10 C -iani da ufro dabali 
izoTerma gadis 600-800 metr simaRleze da moicavs dablobis teritoriis naxevarze 
mets (cxrili 1, nax.1). es metyvelebs imaze, rom saqarTvelos am nawilSi zamTris 
pirobebis gaTvaliswineba aucilebelia Senobebis daproeqtebisas, rac klimatis 
kontinentalobiT aris ganpirobebuli. 
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58 - qarT.; rez.: qarT., ingl., rus. naSromSi mocemulia daraionebis axali ruka-sqema, 
romelSic gansazRvrulia samSeneblo-klimaturi normebi klimatis cvlilebis dina-
mikis gaTvaliswinebiT. unda aRiniSnos, rom dRemde arsebuli daraioneba Catare-
bulia moZvelebuli klimaturi monacemebis safuZvelze da ar iTvaliswinebs kli-
matur variaciebs, rasac adgili aqvs Cven qveyanaSi arsebuli globaluri klimaturi 
cvlilebebis fonze.  
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uak 504.5.054 

q.Tbilisis atmosferuli haeris PM-nawilakebiT dabinZurebis gamokvleva 

      n.gigauri1, s.mdivani1, v.kuxalaSvili2, a.surmava1,2, l.inwkirveli1 
1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi ,saqarTvelo, intskirvelebi2@yahoocom 
2iv.javaxiSvilis sax. Tbilisis saxelmwifo universitetis m.nodias    geofizikis 

instituti, Tbilisi,saqarTvelo, aasurmava@yahoo.com 

 
atmosferuli haeris xarisxis Sefaseba da mis gaumjobesebaze zrunva 

Tanamedrove sazogadoebis erT-erTi mniSvnelovani problemaa [1]. atmosferuli 

haeris xarisxs didad gansazRvravs masSi mtvris da kerZod, PM2.5 da PM10-is 
Semcveloba [2].Aamitom Cvens mier kvlevis sagnad arCeulia saqarTvelos udidesi 

qalaqis da administraciuli centris, Tbilisis atmosferul haerSi  PM2.5  da  PM10-
is koncentraciis gansazRvra. Ees nawilakebi gansakuTrebiT saSiSia adamianis 
janmrTelobisTvis, vinaidan martivad xvdebian Sinagan organoebSi da iwveven 
sxvadasxva daavadebas [3]. 

TbilisSi PM2.5 da PM10-ze dakvirveba warmoebs 2017 wlidan 5 sadamkvirveblo 
punqtSi (nax.1) 

                                 

nax.1. atmosferuli haeris damabinZurebel ingredientTa kontrolis sadamkvirveblo 

punqtebis ganlageba q.TbilisSi 
 

garda stacionaluri punqtebisa, Tbilisis sxvadasxva ubanSi Catarebulia 

eqsperimentuli gazomvebi. Nnax.2-ze naCvenebia 2019 wlis ganmavlobaSi PM2.5 da PM10-is 
yovelTviuri maqsimaluri, minimaluri da saSualo koncentraciebis cvlilebis 
grafikebi, romlebic agebulia garemos erovnuli saagentos monacemebis Tanaxmad [4]. 
Sedegebis analizis safuZvelze SeiZleba vTqvaT, rom q.Tbilisis atmosferul 

haerSi PM2.5-is koncentraciebi, rogorc wesi, naklebia PM10-is koncentraciebze, maTi 

cvlilebis mrudis xasiaTi ki erTnairia. PM10-is koncentraciis maqsimaluri  mniS-
vnelobebi TiTqmis yovelTvis aRemateba Sesabamis zRvrulad dasaSveb koncent-
racias (zdk), minimaluri yovelTvis naklebia zdk-ze, saSualo mniSvnelobebi ki 

mxolod zamTris periodSi aRemateba Sesabamis zdk-s (zdk PM2.5 = 25 mkg/m3, zdk PM10=50 

mkg/m3).Ggamonaklisia  PM10-is saSualo koncentracia ivnisis TveSi, romelic metia 
zdk-ze, rac SeiZleba ganpirobebuli iyos meteorologiuri an lokaluri situa-

ciiT. Mmag. Aak.wereTlis gamzirze ianvris TveSi PM2.5-is koncentraciis maqsimaluri 

mniSvneloba iyo 86.08 mkg/m3, saSualo Tviuri – 39.68 mkg/m3; PM10-isaTvis dafiqsirda 
maqsimaluri – 137.54 mkg/m3, saSualo Tviuri – 72.40 mkg/m3, rac yvela SemTxvevaSi 
metia maT Sesabamis zdk-ze. ukeTesi mdgomareoba aRiniSneba zafxulis TveebSi. 

ivlisis TveSi imave punqtSi PM2.5 –is maqsimaluri mniSvneloba dafiqsirda 20.73 

მკგ/მ3,  saSualo Tviuri -13.58 მკგ/მ3; PM10-saTvis maqsimaluri – 52.57 mkg/m3, saSualo 

Tviuri – 38.08 მკგ/მ3. 
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Nnax.2. PM2.5 da PM10-is 2019 wlis yovelTviuri maqsimaluri, minimaluri da 

saSualo koncentraciebi 
 

garkveul interess iwvevs 2019 da 2020 wlebis monacemebis Sedareba (nax. 3, 4), roca 
saqarTveloSi dafiqsirda korona virusis infeqcia (27 Tebervals). Mmanamde qveyana 
cxovrobda Cveuli ritmiT, rasac ianvrisa da Tebervlis Tveebis monacemTa 
analizic adasturebs.Ggansxvavebuli suraTia miRebuli martisa da aprilis TveebSi. 
nax. 3 da 4-dan Cans, rom 2020 wlis martis TveSi, 2019 wlis imave periodTan 

SedarebiT, maRali iyo haerSi PM2.5  da  PM10-is koncentracia da xSirad aRemateboda 
Sesabamis zdk-s. martis bolos gamoikveTa koncentraciebis Semcirebis tendencia, 
rac SeiZleba aixsnas am periodSi korona virusis gavrcelebis gamo SezRudvebis 
SemoRebiT (daixura bevri sajaro dawesebuleba da Sesabamisad Semcirda 
transportis moZraobis intensivoba). aseTi suraTi dafiqsirda q.Tbilisis 5-ve 
sadamkvirveblo punqtze. 

ufro mkveTrad gamovlinda pandemiis gavlena atmosferoSi PM2.5  da  PM10-is 

koncentraciaze aprilis TveSi. Nnax. 5, 6-dan Cans, rom yvelaze dabali maCvenebeli 

fiqsirdeba 17-23 aprilis intervalSi, roca qalaqSi akrZaluli iyo yvela saxis 

transportis moZraoba. 27 da 28 –Si gaixsna Tbilisi qalaqidan gasuli moqalaqeebis 

dasabruneblad da Semosuli avtomanqanebis nakadi aisaxa kidec atmosferoSi PM-

nawilakebis koncentraciebis zrdaze, Tumca ver miaRwia zdk-s mniSvnelobas. 

trendis mrudi 2020 wlis aprilis TveSi 2019 wlisagan gansxvavebiT uaryofiTia, 

rac gamowveulia zemoT aRniSnuli faqtorebiT.  

aseve Sedarebulia 2019 da 2020 wlebis saSualo Tviuri maCveneblebi. 2020 wlis 

martis TveSi PM2.5 da PM10-is koncentraciebi gasul welTan SedarebiT maRalia da 
uaxlovdeba zdk-s mniSvnelobebs (nax. 7). rac Seexeba aprilis Tvis monacemebs, aq 
sul sxva suraTi gvaqvs. 2020 wels dafiqsirebuli koncentraciebi daaxloebiT 2-
jer naklebia 2019 welTan SedarebiT da 2.5-jer naklebia Sesabamis zdk-ze (nax. 8). 
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nax.3. PM2.5 da PM10-is koncentraciebis cvlilebis mrudi 2019 da 2020 wlis martSi 
(wereTlis gamziri) 

 

 

 Nnax.4. PM2.5 da PM10-is koncentraciebis cvlilebis mrudi 2019 da 2020 wlis 
 martSi (vaSlijvari) 
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Nnax.5. PM2.5 da PM10-is koncentraciebis cvlilebis mrudi 2019 da 2020 wlis 
 aprilSi (wereTlis gamziri) 

 

 

Nnax.6. PM2.5 da PM10-is koncentraciebis cvlilebis mrudi 2019 da 2020 wlis aprilSi 
(vaSlijvari) 
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Nnax.7. PM2.5  da  PM10-is koncentraciebis saSualo Tviuri mniSvnelobebi 2019 da 2020 

wlebis martSi 
  

             

Nnax.8. PM2.5  da  PM10-is koncentraciebis saSualo Tviuri mniSvnelobebi 2019 da 2020 

wlebis aprilSi 

 

analizma gvaCvena pandemiis gavlena atmosferoSi mtvris nawilakebis koncen-
rtaciis Semcirebaze da naTlad dagvanaxa, rom dRes q.Tbilisis atmosferos nawi-
lakebiT dabinZurebaSi ZiriTadi wvlili Seaqvs avtotransports. 

ganvixiloT PM2.5 da PM10-is koncentraciebis saaTobrivi cvlileba dRis 
ganmavlobaSi. monacemTa sruli baza moicavs   2019 wlis yoveli Tvisa da 2020 wlis 
ianvris, Tebervlis, martisa da aprilis Tveebis 5, 15 da 25 ricxvebSi agebul 
saaTobrivi msvlelobis grafikebs. Ppandemiis gavlenis Sesaswavlad monacemTa bazas 
daemata kidev ramdenime dRe aprilis TveSi. atmosferoSi koncentraciis cvlilebis 

trendma (nax.9,10) gviCvena, rom aprilis Tvis 1-15 ricxvebSi PM2.5 da PM10-is 
koncentraciebi dilis saaTebSi minimaluria, meryeobs 10-20 mkg/m3-is farglebSi, 
dRis ganmavlobaSi ki xasiaTdeba zrdis tendenciiT. Mmaqsimaluri koncentraciebi 

dafiqsirebulia 11-12 da 22-24 saaTebis intervalSi. Aam periodSi atmosferoSi PM10-

is koncentracia aWarbebs Sesabamisi zdk-s mniSvnelobas (50 მკგ/მ3).   
2020 wlis 17 aprilidan saqarTveloSi gamocxadda sagangebo mdgomareoba, 

aikrZala q.TbilisSi avtotransportis moZraoba da es procesi naTlad aisaxa 

atmosferoSi PM2.5 da PM10-is koncentraciebze (nax.11). kerZod, dilis saaTebSi maTi 

mniSvneloba aris minimaluri da meryeobs 1-4 მკგ/მ3 - farglebSi, dRis ganmavlobaSi 

SenarCunebulia matebis tendencia, Ramis piki ki ar aRemateba 25 მკგ/მ3. 
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Nnax.9. q.TbilisSi, wereTlis gamzirze 2020 wlis 1-l Aaprils PM2.5  da PM10-is 

koncentraciebis saaTobrivi msvleloba 
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Nnax.10. q.TbilisSi, wereTlis gamzirze 2020 wlis 15 aprils PM2.5  da  PM10-is 

koncentraciebis saaTobrivi msvleloba 
  

 
        Nnax.11. q.TbilisSi, wereTlis gamzirze 2020 wlis 17 aprils PM2.5 da PM10-is 

koncentraciebis saaTobrivi msvleloba 
   

aseTi suraTi grZeldeboda aprilis Tvis 27-28 ricxvebamde. Aam ricxvebSi 

qalaqi gaixsna 2 dRiT, roca TbilisSi dabrunda qalaqidan gasuli mosaxleobis 

didi umravlesoba, gaizarda transportis nakadi, rac TvalnaTliv aisaxa 
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atmosferoSi PM2.5 da PM10-is Semcvelobaze, maTma koncentraciam Sesabamis zdk-sac 

ki miaRwia (nax.12). 

 
Nnax.12. q.TbilisSi, wereTlis gamzirze 2020 wlis 27 aprils PM2.5  da  PM10-is 

koncentraciebis saaTobrivi msvleloba 
 

trendebma gviCvena, rom dRis ganmavlobaSi q.Tbilisis atmosferoSi PM2.5  da  

PM10-is koncentracia nebismier situaciaSi xasiaTdeba matebis tendenciiT da Tavis 
maqsimums aRwevs 19-21 saaTebSi, Tumca arsebobs gamonaklisebic, rac savaraudod, 
ganpirobebulia adgilobrivi lokaluri pirobebiT. 

 

Ddaskvna 

 Qq.Tbilisis atmosferoSi PM2.5 -koncentraciebi, rogorc wesi, naklebia PM10-is 

koncentraciebze, magram maTi cvlilebis mrudis xasiaTi erTnairia; 

 PM10-is maqsimaluri mniSvnelobebi TiTqmis yovelTvis aRemateba Sesabamis 

zRvrulad dasaSveb koncentraciebs (zdk), minimaluri - yovelTvis naklebia zdk-

ze, saSualo mniSvnelobebi ki mxolod zamTris periodSi aRemateba Sesabamis 

zdk-s; 

 PM2.5  da  PM10-is koncentraciebis saaTobrivi cvlilebis trendma gviCvena, rom 

dRis ganmavlobaSi PM-nawilakebis koncentraciebi nebismier situaciaSi 

xasiaTdeba zrdis tendenciiT da Tavis maqsimums aRwevs 19-21 saaTebSi; 

 Catarebulma analizma gviCvena pandemiis gavlena PM-nawilakebis koncentraciis 

Semcirebaze qalaqis atmosferoSi da naTlad dagvanaxa, rom q.Tbilisis 

atmosferos PM-nawilakebiT dabinZurebaSi ZiriTadi wvlili Seaqvs 

avtotransports. 

 

Mmadlierebis gamoxatva.Kkvleva ganxorcielda saqarTvelos SoTa rusTavelis 

erovnuli samecniero fondis finansuri mxardaWeriT [FR-18-3667]. 
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uak 504.5.054                                         

q.Tbilisis atmosferuli haeris PM-nawilakebiT dabinZurebis gamokvleva. /n.gigauri, 

s.mdivani, v.kuxalaSvili, a.surmava, l.inwkirveli/.stu-is hmi-is samecn. ref. Sr. kreb. 

– 2020. - t.129. - gv.59-66. - qarT.; rez.: qarT., ingl., rus. gansazRvrulia q.Tbilisisa da 

misi mimdebare teritoriis atmosferul haerSi PM2.5  da PM10-is koncentraciebi. 

Sefasebulia maTi yovelTviuri koncentraciis maqsimaluri da minimaluri 

mniSvnelobebi. ganxilulia PM-nawilakebis koncentraciebis saaTobrivi da dRiuri 

cvlilebis trendi qalaqis Cveuli ritmisa da forს-maJorul situaciebSi. 
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- с.59-66. - Груз.; Рез.: Груз., Англ., Рус. Определены концентрации PM2.5 и PM10 частиц в атмосферном 

воздухе г.Тбилиси и в его окрестностях. Оценены их ежемесячные максимальные и минимальные 

значения. Проанализированы тренды изменения ежечасовых и ежедневных концентраций PM-частиц в 

условиях обычного ритма жизни города и форц-мажорном состоянии. 
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                                    gunia g. 
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                        Tbilisi, saqarTvelo,  garrygunia@yahoo.com                      
 
    uilard gibsis mier (Josiah Willard Gibbs) Semotanili mcneba “aerozoli” moicavs 
aerodispersuli sistemebis farTo nairsaxeobas, romelTa Sorisaa mtveri, nisli da 
boli [1]. 
    atmosferuli haeris farTod gavrcelebul minarevs warmoadgens mtveri, romlis 
maxasiaTeblebi ukve kargadaa cnobili [2]. umTavresad es qveda atmosferosa da hae-
ris miwispira fenaSi gavrcelebul mtvris nawils exeba. zogadi SefasebebiT, mTeli 
msoflios qalaqebSi 1 wlis ganmavlobaSi atmosferoSi gafrqveuli anTropogenuri 
warmoSobis myari nawilakebis raodenoba daaxloebiT 1 mlrd. t. Seadgens. 
    atmosferuli mtvris dayofas Tavisi Tvisebebis mixedviT awarmoeben, maT Soris: 
higienurad - biologiuri zemoqmedebiT; meteorologiurad - atmosferoSi ganawile-
biT; teqnikurad - adamianis sameurneo da samrewvelo qmedebiT.    
    meteorologiur optikaSi mtvris nawilakebad miiReba iseTi nawilakebi, rom-

elTa sinaTlis gafantvis intensioba -  gadaixreba releis kanonidan, romlis Tan-

axmad - 

1) 

 - (vulkanuri mtveri); 2) msxvildispersuli mtveri - 

 si-

naTlis nakads erTnairad fantavs. es ukanaskneli, atmosferoSi myofi, 0.1 mkm-ze 
meti zomis nawilakebia da meteorologiaSi mtvris nawilakebad miiRebian. 
    xSirad mtvris nawilakebi eleqtrodamuxtvisa da radioaqtiurobis mixedviTac 
iyofian. 
    adamianis janmrTelobaze atmosferuli mtvris zemoqmedebis Seswavlisas, maTi 
zomebis gansazRvras gansakuTrebuli mniSvneloba enoWeba. adamianis filtvebSi 
xvdebian nawilakebi zomebiT ara umetes 5 mkm-sa.  
    10 mkm-ze ufro msxvili nawilakebi mTlianad cxviris RruSi ileqebian, xolo, 
piriT sunTqvisas, isini zeda bronqebis iqiT ar Sedian. 
    Cvens sxeuls aqvs lorwovani garsi da damcavi Tmebi sunTqvis organoebze, rom-

lebic mkm-s nawilakebs ikaveben. xolo ufro mcire da msubuqi 2.5 mkm nawilakebi 
did xans imyofebian haerSi Sewonil mdgomareobaSi da praqtikulad ar ileqebian 
miwaze. isini adamianis janmrTelobisTvis yvelaze did risks warmoadgenen.  
    ukeTesi gagebisTvis aRsaniSnavia, rom adamianis Tmis diametri 80 - 100 mkm - s 
Seadgens. garda amisa, xiluli sinaTlis talRis sigrZis diapazoni 0.38 mkm 
(iisferi) - 0.78 mkm (wiTeli) areSi mdebareobs. 
    mtvris nawilakebi 0.8 - 1.6 mkm-s diametriT, ZiriTadad bronqebsa da alveolebSi 
ileqebian, xolo 0.2 - 0.3 mkm-s diametris mqone nawilakebis, daaxloebiT, 80% isev 
ukan amoisunTqebian.  
    am zomebze ufro mcire sididis nawilakebis daleqva filtvebSi difuziis 
xarjzea SesaZlebeli. amasTan, eleqtrodamuxtuli nawilakebis dakaveba 54%-s 
Seadgens, xolo neitralurebisa ki - mxolod 18%-s. 
    Tavisi warmoSobis mixedviT atmosferuli mtvris minarevis kosmosuri, vulk-
anuri, eoluri, zRviuri da samrewvelo warmoSobis mtvrebad dayofa aris miRebuli.  
    mTel atmosferoSi kosmosuri mtvris Semcveloba daaxloebiT 106t-s utoldeba, 
rac am minarevis saerTo raodenobis 1%-ze naklebs Seadgens. Cveni SefasebebiT deda-
miwis mTel zedapirze 24 saaTis ganmavlobaSi kosmosuri mtvris 104t modis, rac 

dedamiwis zedapirze mosuli misi raodenoba, daaxloebiT, 0.2‧10-4t/km2 Seadgens. am 
saxis mtvris zomebi 0.1 - 1.0 mkm-s farglebSi meryeobs, Tumca, xSirad, 40 mkm-ze meti 
zomis nawilakebic gvxvdeba. am nawilakTa ricxviTi koncentracia 20km-s simaRleze  
0.03 naw/sm3-s Seadgens. 
    vulkanuri amofrqvevebi atmosferos dabinZurebis erT-erTi mniSvnelovani 
wyaroa.    
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    dedamiwaze vulkanuri ferflisa da lavis naleqebze rigi saukunis monacemTa 
damuSavebis gziT, Cvens mier raodenobrivad iqna Sefasebuli am saxis atmosferuli 
mtvris rigi maxasiaTebeli, maT Soris: vulkanuri mtvris gavrcelebis masStabebi da 
atmosferos dabinZurebaSi misi wili. 
    vulkanuri mtvris bunebas warmoadgens did simaRleebze gavrcelebuli da iq 
garkveuli vadiT damkvidrebuli nacrovani fena da ufro metad sicocxlisunariani 
aerozoluri fenebi. es ukanasknelni warmoiqmnebian atmosferuli ozonisa da 
vulkanuri amofrqvevebis produqtis - gogirdis orJangis urTierTqmedebis Sedegad. 
    atmosferoSi nawilakebis yofnis dro SezRudulia (13 sT -1.6 wlw). amasTan, maTi 
zomebi dedamiwis zedapiridan sxvadasxva simaRleebze (40-10km), saSualod, 0.5 -5.0 mkm 
farglebSi aRiricxeba, xolo simkvrive 2.3 g/sm3 Seadgens. sedimentaciis siCqareebis 
gaangariSebas 10km-ze naklebi simaRleebisTvis azri ar aqvs, vinaidan am areSi 
atmosfero aramdgradia. garda amisa aq atmosferuli naleqebis mier aerozolebis 
nawilakTa Camorecxvis efeqtic moqmedebs. magram SegviZlia CavTvaloT, rom 
troposferoSi nawilakTa yofnis dro, am areSi wylis molekulebis arsebobis dros 
utoldeba, romelsac ekvatorul nawilSi 9 dRe-Rames, xolo mTel sivrceSi, 
saSualod, 11 dRe-Rames utoleben. 
    cnobili vulkanebis amofrqvevebis qronologiur masalasa da maTze dakvir-
vebebis Sedegebze dayrdnobiT, Cvens mier gaangariSebulia atmosferoSi moxvedrili 
da dedamiwis zedapirze daleqili vulkanuri mtvris woniTi raodenobebi. 
    aRniSnulma gaangariSebebma cxadyo, rom me XX-e saukunis 70-ian wlebamde 

atmosferoSi 1150‧109t vulkanuri mtveri gaifrqva, romelic dedamiwis zedapirze, 

misi Tanabari ganawilebisas, 2.3 ‧103 t/km2 feniT daileqeboda. amasTan, me XIX-e 

saukuneSi atmosferoSi am minarevis 230km3 moxvda, rac woniT ganzomilebaSi 520‧109t 
Sedgens, xolo me XX-e saukunis pirveli 70 wlis ganmavlobaSi misi, daaxloebiT, 

30km3, anu 70‧109t, moxvda. motanili Sedegebi gviCveneben, rom vulkanebis 
amofrqvevebs Zalze didi raodenobis mtveri SeaqvT atmosferoSi. magram am saxis 
aerozolebiT mis dabinZurebas droebiTi xasiaTi aqvs. 
    eoluri mtveri - atmosferos am minarevis momdevno Semadgeneli nawilia. is 
miwis zedapiris gamofitvisa da mtvriani qarbuqisas warmoiqmneba. amasTan, mtvris 
nawilakebi Tavisi warmoSobis adgilidan aseuli da, xSirad, aTaseuli kilometris 
manZilze gadaitanebian. 
    rogorc gamokvlevebi gviCveneben, eoluri mtveri atmosferuli mtvris, 
daaxloebiT, 70%-s Seadgens da mas mkveTri matebis tendencia gaaCnia. mis ZiriTad 
wyarod udabnoebi da naxevrad udabnoebi gvevlinebian. 
    zRvisa da okeaneebis roli atmosferuli mtvris warmoqmnaSi, kontinentebisagan 
gansxvavebiT, arc ise SesamCnevia. amaSi maT SeuZliaT miiRon monawileoba mxolod, 
napirebidan mcire daSorebiT, marilebis daleqvis saxiT. 
    okeanis zedapiridan 15 m-ze mtvris nawilakTa zomebi 10 mkm-s ar aRemateba, 
xolo 9km simaRleze, maTi zomebis ganawilebis maqsimumi 0.1 mkm nawilakebze modis. 
amasTan, nawilakTa raodenobis ZiriTad masas 0.3 mkm-ze ufro mcire zomebi 
axasiaTebT. 
    qalaqebisa da samrewvelo raionebis atmosferuli haeris erT-erT ZiriTad 
minarevad samrewvelo warmoSobis mtvers miiCneven. ukanaskneli wlebis ganmavlobaSi 
evropisa da amerikis qalaqebSi, gasaSualoebuli mniSvnelobebiT, atmosferodan 
Camo-cvenili mtvris raodenoba 400 t/km2 wlw sidides aRwevs, xolo maTi 
koncentraciebi, xSirad, zRvrul dasaSveb mniSvnelobas aRemateba. Sefasebebma 
gviCvena, rom industri-uli mtveri am minarevis mTeli raodenobis,  daaxloebiT, 
15%-s Seadgens, xolo misi yovelwliuri namati, daaxloebiT, 0.4% aRwevs. 
    kacobriobas dedamiwis xmeleTis, daaxloebiT, mxolod 56% aqvs aTvisebuli, 
ufro intensiur eqspluatacias ki, sul 15% uwevs. aqedan 2% Senoba-nagebobebiT 
dakavebul farTobze modis, dedamiwis mosaxleobis 40%-iT, romelsac ZiriTadad 
samrewvelo qalaqebis binadarni Seadgenen. 
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    cnobilia, rom 15 mkm - mde sididis mtvris nawilakebi advilad gadaitaneba kon-
veqciuri dinebebis mier, romlebic xSirad aRemateba maTze moqmed gravitaciul 
Zalebs.    
    dRisiT konveqciur mtvers, wlis sezonze damokidebulebiT, SeuZlia miaRwios 5 
km simaRlemde. kvlevebiT  miRebulia, rom Ramis periodSi (12 saaTis ganmavlobaSi) 
aerozolebs SeuZliaT mxolod 22 metriT qveviT daSveba moaswron.    
    amrigad, nawilakebi, romlebic dRisiT atanili iyo zemoT, Ramis ganmavlobaSi 
atmosferoSi rCebian. atmosferoSi mtvris raodenoba damokidebulia garemos sivr-
cis siTbur kumulaciur efeqtebze. ase, rom konveqciur sivrceSi aerozolebis Sem-
cveloba damokidebulia sezonze. adre zafxulsa da gazafxulis ganmavlobaSi, ro-
desac dedamiwis temperatura aRemateba haeris temperaturas, haerSi aerozolis rao-
denoba metia, vidre zamTarSi da Semodgomaze. konveqciuri zedapirebidan aerozo-
lebi gadaitaneba tropopauzisken. tropopauzas rom miaRwevs, aerozoli anelebs 
moZraobas zeviT da grovdeba am areSi. aerozolis Semdgomi zeviT aweva, cxadia, 
stratosferoSi wylis orTqlis SeWris Sesabamisad warmoebs. am SemTxvevaSi haeri 
wylis orTqlTan erTad tropikuli tropopauzis raionis gavliT, sadac tempe-
ratura Zalze mcirea (-70º 

C), moZraobs zeda tropopauzidan qveda stratosferosken. 
    amrigad, stratosferoSi mtvris SemoWra kontroldeba, umTavresad, haeris 
nakadiT, romelmac tropikuli tropopauzis raionis gavliT Tavisi gavrcelebis 
zeda sazRvars miaRwia. stratosferoSi aerozolis SemiWris zogierT movlenas 
SesaZloa adgili hqondes maRal ganedebSiac. aq Cveen vakvirdebiT mcire sididis 
atmosferul moZraobebs, ris gamoc maT, SesaZloa, mxolod meorexarisxovani 
mniSvneloba unda mivakuTvnoT. troposferos rRvevis adgilebSi haeri mtverTan 
erTad saSualo ganedis raionebidan stratosferodan troposferoSi brundeba.  
    mtvris arsebobis dro dabal stratosferoSi ramdenime Tvidan - 2 wlamde 
ganisazRvreba. troposferoSi nawilakebis arsebobis xangrZlivoba ki, daaxloebiT  
erTi Tvea da ZiriTadad Zirs eSvebian CrdiloeT naxevarsferoSi saSualo ganedis 
raionebSi, tropopauzis rRvevis adgilebSi. am SemTxvevaSi, cxadia, aq ZiriTad 
rols meteorologiuri ekvatori asrulebs, rogorc naxevarsferoebs Soris 
troposferuli nawilakebis gadamtani barieri.  
    atmosferuli mtvris dedamiwis klimatze gavlenis Seswavlisas uSveben, rom 
aerozolebis Semcvelobis mateba atmosferoSi iwvevs maT mier Rrublebis 
gajerebas, rasac naleqebis mosvlis Semcirebiskem mivyevarT. Tu miviRebT 
mxedvelobaSi, rom aerozolis gamotana troposferodan ZiriTadad maTi naleqebiT 
Camorecxvis Sedegad warmoebs, maSin cxadi xdeba droTa ganmavlobaSi atmosferos 
globaluri gamtverianebis katastrofuli zrda.  
    atmosferos globaluri dabinZurebis erT-erT yvelaze mniSvnelovan Sedegs 
siTburi balansis cvlileba warmoadgens, rac gamowveulia „Sebrunebuli siTburi“ 
meqanizmis moqmedebiT, romlis arsi imaSia, rom mtvris nawilakebi, romelTa zomebi 
xiluli sinaTlis talRis sigrZis Sesadarisia, fantaven sxivur nakads, ris gamoc 
mcirdeba dedamiwis zedapiramde mosuli sxivuri energiis raodenoba, es ki 
dedamiwis zedapiris gacivebas gamoiwvevs.            
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uak 504.064.36 
atmosferuli mtvris Taviseburebani./gunia g./.stu-is hmi-is samecn. ref. Sr. kreb. – 
2020. - t.129. - gv.67-70. - qarT.; rez.: qarT., ingl., rus. naSromSi atmosferuli haeris 
erT - erTi ZiriTadi minarevis-atmosferuli mtvris maxasiaTeblebia motanili, maT 
Soris: higienuri - biologiuri zemoqmedebiT; meteorologiuri - atmosferoSi 
ganawilebiT; teqnikuri - adamianis sameurneo da samrewvelo qmedebiT. aRniSnulia, 
rom 10 mkm-s zomis nawilakebi ZiriTadad cxviris RruSi daikavebian, xolo ufro 
mcire da msubuqi 2.5 mkm zomis nawilakebi did xans imyofebian haerSi Sewonil 
mdgomareobaSi da praqtikulad ar ileqebian miwaze. isini adamianis janmrTelo-
bisTvis yvelaze did risks warmoadgenen. atmosferuli mtvris minarevis calkeuli 
komponentis: kosmosuri, vulkanuri, eoluri, zRviuri da samrewvelo - Tavisi war-
moSobis mixedviT dayofa aris miRebuli. amasTan daxasiaTebulia maTi Tavisebu-
rebani da Sefasebulia calkeuli maTganis wili garemos dabinZurebaSi. garda amisa, 
motanilia atmosferuli mtvris Taviseburebis daxasiaTeba klimatis cvlilebis 
problemaSi. 
 

UDC 504.064.36 

Features of atmospheric dust. /Gunia G./Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 

- pp.67-70. Georg.; Abst.: Georg., Eng., Rus. The article presents the characteristics of one of the main 

atmospheric air impurities - atmospheric dust, including: hygienic - by biological effect; meteorological - 

distribution in the atmosphere; technical - economic and industrial activities. It was noted, that particles up to 

10 μm in size during breathing are mainly captured in the nasal cavity, while smaller and lighter particles up to 

2.5 μm in size are in the air for a long time and practically do not settle on the surface of the earth. They pose 

the greatest risk to human health. The individual components of atmospheric dust impurities are divided by 

their origin into - space, volcanic, aeolian, marine and industrial. At the same time, their characteristics are 

given and the share of each component in environmental pollution is estimated. In addition, a description is 

given of the characteristics of atmospheric dust in the problem of climate change. 

 

УДК   504.064.36 

Особенности атмосферной пыли /Гуниа Г.С./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.67-

70. Груз.; Рез.: Груз., Англ., Рус. В статье представлены характеристики одной из основных примесей 

атмосферного воздуха - атмосферной пыли, в том числе: гигиенические - по биологическому 

воздействию; метеорологические - по распространению в атмосфере; технические - хозяйственной и 

производственной деятельности. Отмечено, что частицы размером до 10 мкм в основном захватываются 

в носовой полости, в то время как более мелкие и более легкие частицы размером до 2.5 мкм находятся 

в воздухе в течение длительного времени и практически не оседают на поверхность земли. Они 

представляют наибольший риск для здоровья человека. Отдельные составляющие примесей 

атмосферной пыли делятся по своему происхождению на космические, вулканические, эоловые, 

морские и промышленные. При этом,  приводятся их характеристики и оценена доля каждой 

составляющей в загрязнении окружающей среды. Кроме того, дано описание особенностей 

атмосферной пыли в проблеме изменения климата 

 

 
 

 

 

 

 

 

 

 
 
 
 



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

71 

uak 504.064.36 
    atmosferos ekologiuri datvirTvis maCveneblis 

     sivrcul - droiTi ganawilebis Sefasebis sakiTxisTvis 

gunia g. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo,  garrygunia@yahoo.com 

 
    naSromSi motanilia 20 - 25 wlis dakvirvebaTa masalis safuZvelze Catarebul 
kvlevaTa Sedegebi, romlebSic, avtoris mier SemuSavebuli normirebis meTodis 
daxma-rebiT [1, 3], saqarTvelos intensiuri anTropogenuri zemoqmedebis raionebSi 
atmosfe-ros minarevTa sivrcul-droiTi ganawilebis monitoringis praqtikuli da 
Teoriuli sakiTxebia damuSavebuli. isini, lokalursa da regionalur masStabebSi, 
atmosferos ekolgiuri datvirTvis maCveneblis teritoriul ganawilebas, maT mo-
klevadian da grZelvadian (dReRamur, Tviur, sezonur, wliursa da xuTwlian 
ciklur) svlebs asaxaven.  
                 minarevTa sivrcul-droiTi ganawilebis Taviseburebani                      
                              Tbilisis atmosferul haerSi 
    dakvirvebebi haeris dabinZurebaze TbilisSi 8 punqtze warmoebda, romlebic 
qalaqis sxvadasxva raionSi iyo ganlagebuli, umTavresad, atmosferoSi samrewvelo 
gamonabolqvTa ZiriTadi gadatanis mimarTulebis gaTvaliswinebiT [1,3]. magaliTad, 
qalaqis CrdiloeT ganapiras, md. mtkvris marcxena napirze, “Temq-as” dasaxlebaSi 

ganvalageT atmosferos dabinZurebaze dakvirvebis saguSago (dds) N1. saguSago 
punqtebi 2 da 3, qalaqis centridan, daaxloebiT, dasavleTiT mdebareoben, mtkvris 
marjvena napirze, Sesabamisad, “diRmisa” da “saburTalos” dasaxlebebSi. danarCeni 4 
- 8 saguSagoebi, umTavresad, mdinaris marcxena napirze, qalaqis Crdilo -      da-
savleTis ganapiridan misi samxreT - aRmosavleTis sazRvramde mdebare, raionebis 
dasaxlebebs moicaven.  
    zemoaRniSnulis sailustraciod nax.1-ze sqematurad datanilia dds-ebis ganla-
geba da, qalaqis meteosadgurze sakvlevi periodis dakvirvebaTa masalis 
damuSavebis Sedegad  miRebuli, qaris mimarTulebaTa saSualo mravalwliuri 
ganmeoradobis diagrama, procentebSi (qarTa vardi). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.1. TbilisSi qaris mimarTulebis ganmeoradobisa 
da dds–ebis ganlagebis sqema (O – dds-i) 

 
    dakvirvebaTa masalis interpretaciisa da atmosferuli haeris ekologiuri 
mdgomareobis Sefasebis gasaadvileblad da monacemTa araerTgvarovnebis aRmofx-

vris mizniT, Cvens mier iqna Semotanili atmosferos, mocemuli nivTierebiT - Ki da 
saSua-lo jamuri (saerTo) - K, dabinZurebis maCveneblebis cnebebi [1, 3]. maTi saan-
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gariSo formulebi qvemoTaa mocemuli: 
 

ix

i
i

q

q
K    ,                                 (1) 

                            

n

K
K

i
  ,                               (2) 

sadac qi da qix –Sesabamisad, garkveul sivrcesa da droSi gasaSualoebuli i–uri 
nivTierebis koncentracia da misi Sesatyvisi manormirebeli sididea. ukanasknels 

mocemuli minarevis saSualo mravalwliuri koncentracia warmoadgens, xolo n– 
minarevTa ricxvia.  
    rogorc praqtikam gviCvena, Cvens mier Semotanili normirebis meTodi monacemTa 
araerTgvarovnebis gamoricxvisa da atmosferos minarevTa jamuri zemoqmedebis 
Sedegad miRebuli ekologiuri “datvirTvis” Sefasebis saukeTeso saSualebas 
iZleva. 
    formula (1) -is daxmarebiT gaangariSebuli dabinZurebis maCveneblebis mona-
cemebi saSualebas gvaZleven vimsjeloT haeris ekologiur mdgomareobaze, rogorc 
mTlianad qalaqSi, ise mis calkeul raionSi. magaliTad, rogorc gansaxilveli 
cxr.1 - dan Cans damabinZurebeli nivTierebaTa koncentraciebis ganawileba qalaqis 
terito-riaze araTanabaria da mniSvnelovnad aris damokidebuli gabatonebuli 
qaris mimarTulebasa da ganmeoradobaze. 
 

 

cxrili 1. TbilisSi atmosferos ekologiuri datvirTvis maCveneblebis ganawileba 
 

minarevebi 
sinjis aRebis punqtebi 

1 2 3 4 5 6 7 8 
mtveri 

CO 

SO2 

NO2 

0,75 
0,4 
0,82 
0,67 

0,5 
0,6 
0,91 
1,0 

0,75 
0,8 
1,0 
0,83 

1,25 
0,6 
1,0 
1,0 

1,25 
1,2 
1,09 
1,0 

1,25 
1,4 
1,09 
1,0 

0,75 
1,2 
1,09 
1,17 

1,25 
1,2 
1,09 
1,17 

 

     

    ufro TvalsaCinod es nax.2-ze aris gamosaxuli, romelzec qalaqis raionebis 
mixedviT, formula (2) -is daxmarebiT gamoTvlili, atmosferos dabinZurebis saSua-

lo mravalwliuri jamuri maCveneblis K-s mniSvnelobis cvalebadobaa mocemuli.  
 

nax.2. TbilisSi atmosferos ekologiuri datvirTvis jamuri 
maCveneblis - K –s sivrciTi ganawileba 

 
    rogorc am naxazidan Cans, minarevTa gadatanis erT-erTi gabatonebuli, kerZod, 
Crdilo-dasavleTis mimarTulebis gaswvriv mdebare, qalaqis samrewvelo raionebSi 
atmosferos dabinZureba TiTqmis erTnairia (5 - 8 dds-ebi).  
    atmosferos intensiuri dabinZurebis Sedegad, am raionebSi ramdenime aTeul 
kilometrze gadaWimuli mavne nivTierebaTa maRali koncentraciebis veli iqmneba. 
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    ufro detaluri ganxilvis mcdelobisas aRsaniSnavia, rom saguSago N1, miuxeda-
vad misi “avWalis” samrewvelo raionTan axlo mdebareobisa, minarevTa koncentraci-
ebis SedarebiT dabali doniT xasiaTdeba.     
    rogorc Cans, es gamowveulia am punqtis mdebareobiT maRlobze, gabatonebuli 
CrdiloeTis mimarTulebis qaris qarpira mxares, rac atmosferos minarevTa 
gafantvas da haeris ganiavebas uwyobs xels.  
    am pirobebSi, rogorc cnobilia [2, 3], adgili aqvs minarevTa STanTqmis efeqts, 
rogorc wylis zedapiris, ise mdinaris nislis wveTebis mier, ris Sedegadac haeri 
mniSvnelovnad sufTavdeba. cxadia, am efeqts unda mivaweroT is faqti, rom 
gansaxil-veli raionebis sahaero auzi nakleb ekologiur datvirTvas ganicdis, 
vidre CrdiloeTiT mimdebare, mezobeli raionebi (me 4-e da me 5-e punqtebi). garda 
amisa, nax. 1-sa da 2-is erToblivi analizi saSualebas gvaZlevs vimsjeloT qalaqis 
teritoriaze minarevTa sivrcul ganawilebaze gabatonebuli qaris gavleniT. ase 
magaliTad, am naxazebidan kargad Cans, rom qalaqis gabatonebuli qaris qarpira, 
Crdilo-dasavleTis periferiis, misi centrisa da qarzurga, samxreT-aRmosavleTis 
sazRvris gaswvriv dabinZurebis saSualo jamuri maCveneblis TiTqmis permanentuli 
mateba aRiniSneba.  
    amrigad, ganxiluli kvlevis Sedegebi saSualebas gvaZleven davaskvnaT, rom, 
atmosferos auzis ekologiuri mdgomareobis gaTvaliswinebiT, mosaxleobisaTvis 
diskomfortulad qalaqis centraluri da misi samxreT-aRmosavleTiT mdebare 
ganapira raionebi unda CaiTvalos. 
    zemoaRniSnulTan erTad, atmosferos dabinZurebis kvlevisas, minarevTa koncen-
traciebis ganawilebis drois mixedviT cvlilebebis Seswavlas eniWeba didi mniSvne-
loba. amasTan, gasaSualoebis periodze damokidebulebiT, koncentraciebis dRe-
Ramur, Tviur, wliursa da mravalwliur svlebs ansxvaveben. vinaidan atmosferos 
dabinZurebis kontrolis saxelmwifo qselSi dakvirvebebi  ZiriTadad dRis 
saaTebSi warmoebda, aq miRebuli masaliT minarevTa koncentraciebis 
dRe - Ramur svlaze msjeloba gaZnelebulia. miuxedavad amisa, qselis 
funqcionirebis   
2 aTeul welze met ganmavlobaSi mcocavi grafikiT warmoebul dakvirvebaTa 
masalis 
damuSaveba saSualebas iZleva, praqtikuli TvalsazrisiT damakmayofilebeli sizus-
tiT iqnes gaSuqebuli aRniSnuli sakiTxi.  
    dakvirvebaTa masalis analizi gviCvenebs, rom minarevTa dabali koncentraciebi 
dilis saaTebSi daikvirveba, xolo Semdeg periodSi maTi mniSvnelobebi SesamCnevad 
matuloben da maqsimalur sidideebs, ZiriTadad, 13 - 15 saaTebze aRweven. amasTan, 
gaangariSebebiT dadginda, rom dRis pirvel naxevarSi am nivTierebaTa koncentraci-
ebi, Tanmimdevrulad, saSualod 25, 65, da 15%-iT matuloben. Ramis periodSi ki, 21 
saaTidan meore dilis 7 saaTamde, mtvrisa da naxSirJangis koncentraciebi, 
Tanmimdev-rulad, daaxloebiT 5 da 20% mcirdebian, xolo danarCeni ori minarevisa 
ki, praqti-kulad cvlilebas ar ganicdian.  
    vaxasiaTebT ra Tbilisis atmosferos ekologiur mdgomareobas jamuri 
dabinZure- 
bis maCveneblis dRe-Ramuri svlis saSulebiT, SegviZlia davaskvnaT, rom dRis pi-
rvel naxevarSi, 5 - 6 saaTis ganmavlobaSi, rogorc es nax. 3-zea naCvenebi, is 
swrafad, daaxloebiT 30%-iT, matulobs.  
    misi Semcireba ki, dRis meore naxevrisa da Ramis periodSi SedarebiT nel 
tempSi, daaxloebiT 16 - 18 saaTis ganmavlobaSi, mimdinareobs. 
    mkvlevarTa did interess iwvevs, agreTve, minarevTa koncentraciebis wliuri 
svla. am sakiTxTan dakavSirebiT gaangariSebulia ZiriTadi minarevebiT atmosferos 
dabinZu-rebis mravalwliuri saSualo Tviuri Ki-s mniSvnelobebi. Tanaxmad miRebuli 
Sedege-bisa, mTeli qalaqisaTvis gaangariSebuli Ki–s mravalwliuri saSualo 
Tviuri sidide-ebi SesamCnevad icvlebian. amasTan, SeiZleba aRiniSnos, rom mtvrisa 
da gogirdis orJangis koncentraciebi udides mniSvnelobebs gazafxulis periodSi 
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aRweven, naxSirJangis koncentraciebi - zamTarSi, xolo azotis orJangisa - 
gazafxulsa da zafxulSi. am minarevTa koncentraciebis minimaluri sidideebi, Ziri-
Tadad, weliwadis civ periodSi aRiricxebian, CO-s gamoklebiT, romlis dabali 
mniSvnelobebi qalaqSi, umTavresad, weliwadis Tbil periodSi daikvirveba. 
 
 
 
 
 
 
 
 
 
 
 
 
             nax. 3. atmosferos jamuri ekologiuri datvirTvis maCveneblis - K  
                      droiTi ganawileba Tbilisis sahaero auzSi 

nax. 4. TbilisSi atmosferos jamuri ekologiuri datvirTvis 
maCveneblis wliuri svla 

 
zemoganxilul sakiTxTan dakavSirebiT, weliwadis ganmavlobaSi qalaqis 

sahaero auzis saerTo ekologiuri mdgomareobis cvalebadobis Seswavla bevradaa 
xelsayreli minarevTa jamuri dabinZurebis maCveneblis wliuri svlis analizis 
gziT. magaliTad, nax. 4-ze mkafiod Cans K-s wliuri svlis cvlilebebis yvela 
niuansi. 
    rogorc naxazidan Cans, K-s mniSvnelobebi weliwadis dasawyisSi permanentulad 
matulobs da, aRwevs ra maqsimums aprilSi, Semdeg aseve mkafio klebas ganicdis, 
minimumiT agvistos TveSi. misi gaangariSebuli sidideebi Tbil da civ periodebSi 
TiTqmis erTnairia da saSualod, Sesabamisad, 0,99 da 0,98 udris. amasTan, wliur 
svlaSi mkafiod aRiniSneba weliwadis gardamavali periodebis gazafxulisa da 
Semodgomis maqsimumebi. 
    atmosferos ekologiur mdgomareobaze anTropogenuri zemoqmedebis aspeqtebis 
Seswavlisas, minarevTa koncentraciebis retrospeqtiuli Sefasebebi iwvevs did 
interess. am sakiTxis damuSaveba, agreTve, mniSvnelovania atmosferos dabinZurebis 
prognozis SemuSavebisTvisac.      

    qvemoT mocemulia, atmosferos ZiriTad minarevebze 1975-2000 wlebis periodSi 
TbilisSi Sesrulebuli, uwyveti dakvirvebaTa masalis damuSavebis gziT miRebuli, 
saSualo wliuri koncentraciebis daxmarebiT gaangariSebuli atmosferuli haeris 
ekologiuri datvirTvis Sefasebebi. 
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    qalaqis sahaero auzis grZelvadian saerTo dabinZurebaze SegviZlia ufro 
Tval-naTliv vimsjeloT atmosferos dabinZurebis jamuri maCveneblis - K 
gamoyenebiT.               
    magaliTad, nax.5-ze motanilia, TbilisSi 25 wlis ganmavlobaSi warmoebuli 
uwyveti dakvirvebaTa masalebis damuSavebis Sedegad miRebuli, atmosferos jamuri 
dabinZurebis maCveneblis saSualo wliuri sididis retrospeqtuli cvlilebebis 
amsaxveli diagrama. 

 
nax.5. TbilisSi atmosferos ekologiuri datvirTvis jamuri maCveneblis 

saSualo wliuri sidideebis retrospeqtiuli cvlilebebi. 
 
    rogorc nax.5-dan gamomdinareobs, TbilisSi atmosferos dabinZureba 2000 
wlamde, daaxloebiT xuTwliani cikliT, Tanmimdevruli matebisa da Semcirebis 
tendenciebiT xasiaTdeba.  

 

literatura – REFERENCES – ЛИТЕРАТУРА  
1. gunia gari. atmosferos ekologiuri monitoringis meteorologiuri aspeqtebi. - 

saq. mecn. akad., hidrometeorologiis instituti, Tb. 2005, 265gv.   
2. Берлянд М.Е. Прогноз и регулирование загрязнения атмосферы. - Л.:Гидрометеоиздат, 1985, 272с.  
3. Гуния Г.С. Вопросы мониторинга загрязнения атмосферного воздуха на территории Грузии. – Л.: 

Гидрометеоиздат, 1985, - 84с.  

 
uak 504.064.36                     
atmosferos ekologiuri datvirTvis maCveneblis sivrcul - droiTi ganawilebis 
Sefasebis sakiTxisTvis./gunia g./.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - t.129. 
- gv.71-76. - qarT.; rez.: qarT., ingl., rus. naSromSi motanilia 20 - 25 wlis 
dakvirvebaTa masalis safuZvelze Catarebul kvlevaTa Sedegebi, romlebSic, 
avtoris mier SemuSavebuli normirebis meTodis daxma-rebiT, saqarTvelos intensi-
uri anTropogenuri zemoqmedebis raionebSi atmosferos minarevTa sivrcul-droiTi 
ganawilebis monitoringis praqtikuli da Teoriuli sakiTxebia damuSavebuli. isini, 
lokalursa da regionalur masStabebSi, atmosferos ekolgiuri datvirTvis 
maCveneblis teritoriul ganawilebas, maT moklevadian da grZelvadian (dReRamur, 
Tviur, sezonur, wliursa da xuTwlian ciklur) svlebs asaxaven. 
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Georg.; Abst.: Georg., Eng., Rus. Data for 20 - 25 years. Using the rationing method developed by the author, 

practical and theoretical issues of monitoring the spatio-temporal distribution of atmospheric impurities in areas 

of intense anthropogenic impact in Georgia are being resolved. They on a local and regional scale reflect the 

territorial distribution of the indicator of the ecological load of the atmosphere, its short-term and long-term 

(daily, monthly, seasonal, annual and five-year cyclic) moves. 
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УДК 504.064.36 

К вопросам оценки пространственно-временного распределения показателя экологической 

нагрузки атмосферы./Гуниа Г.С./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 2020. вып.129 - с.71-76. Груз.; Рез.: 

Груз., Англ., Рус. В статье представлены результаты исследований, проведенных на основе материалов 

наблюдений за 20 - 25 лет. В нем, помощью разработанного автором метода нормирования, решаются 

практические и теоретические вопросы мониторинга пространственно - временного распределения 

атмосферных приме-сей в районах интенсивного антропогенного воздействия Грузии. Они в локальном 

и региональном масштабе отображают территориальное распределение показателя экологической 

нагрузки атмосферы, его краткосрочный и долгосрочный (суточный, месячный, сезонный, годовой и 

пятилетний цикличный) ходы. 
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uak 504.5.054 
q.Tbilisis atmosferoSi mtvris koncentraciis analizi regularuli 

dakvirvebis monacemebis mixedviT 

        v.kuxalaSvili2, s.mdivani1, n.gigauri1, a.surmava1,2, l.inwkirveli1 
1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo, intskirvelebi2@yahoocom 
2iv.javaxiSvilis sax. Tbilisis saxelmwifo universitetis m.nodias    

geofizikis instituti, Tbilisi, saqarTvelo, aasurmava@yahoo.com 
 

 

q.TbilisSi atmosferuli haeris dabinZurebaze regularuli dakvirveba iwyeba 
20-e saukunis samociani wlebidan.Ddakvirvebis mizani iyo qalaqis haeris xarisxis 
Sefaseba da ZiriTadi samrewvelo sawarmoebis gamonabolqvebiT haeris dabinZurebis 
monitoringis ganxorcieleba. Tavdapirvelad gaixsna 4 sadamkvirveblo punqti da 
izomeboda 4 ZiriTadi damabinZurebeli ingredienti. droTa ganmavlobaSi dabinZure-
bis kontrolis qseli farTovdeboda, izrdeboda damabinZurebel ingredientTa rao-
denobac. monitoringis qselma Tavis maqsimalur ganviTarebas miaRwia 1989 wels, ro-
ca q.Tbilisis sadamkvirveblo qseli Sedgeboda 8 stacionaluri jixurisagan da 
izomeboda rogorc ZiriTadi, aseve zogierTi msxvili sawarmodan atmosferoSi gaf-
rqveuli specifiuri ingredientebis koncentraciebi. dakvirvebis monacemebis anali-
zis Sedegebi aisaxeboda samsaxurebrivi sargeblobisaTvis gankuTvnil monacemTa 
yovelwliur krebulSi [1,2], samsaxurebrivi daniSnulebis angariSebSi [3] da sxva 
naSromebSi [4]. 

postsabWoTa periodis dasawyisSi dabinZurebis monitoringis qseli mkveTrad 
Semcirda rogorc dakvirvebis sadgurebis, aseve gazomil nivTierebaTa raodenobis 
mixedviT. 2016 wlisaTvis atmosferuli haeris dabinZurebis qseli Sedgeboda 
mxolod 2 sadamkvirveblo punqtisagan. 

2017 wlidan iwyeba axali etapi atmosferuli haeris dabinZurebis monitoringis 
samsaxurSi – xdeba gadasvla Tanamedrove gamzomi aparaturiT aRWurvili evropuli 
standartis Sesabamisi avtomaturi dakvirvebis sistemaze. dRes q.TbilisSi 5 

sadamkvirveblo punqtSi uwyvet reJimSi izomeba eqvsi ingredienti: PM2.5 da PM10, CO, 

NO2, SO2 da O3. Sewyvetilia dakvirveba jamur mtverze, amitom Cven miznad davisaxeT 
arsebul statistikur monacemebze dayrdnobiT gagveanalizebina q.Tbilisis 
atmosferoSi jamuri mtvris koncentraciebis cvlilebebi da damtverianebis 
statistikuri maxasiaTebeli parametrebis mniSvnelobebi. 

q.Tbilisis atmosferoSi mtvris jamuri koncentraciebi ganisazRvreboda monito-
ringis qselis Seqmnidan 2016 wlis oqtombramde.Nnax.1-ze naCvenebia Catarebuli 
gazomvebis monacemebiT gansazRvruli mtvris saSualo wliuri koncentraciebis 
mniSvnelobebi 1975-2000 wlebSi [4].Nnax.1-dan Cans, rom saSualo wliuri koncentra-
ciebi am periodSi icvleboda 0.3-0.7 mg/m3 da 0.6-1.4 erTjeradi zRvrulad dasaSvebi 
koncentraciebis (zdk=0.5 mg/m3) farglebSi. 1994-2000 ww. saSualo wliuri koncen-
traciebis mniSvnelobebi ar icvleba da 0.6 zdk-s tolia. aRniSnuli sidide saeWvoa, 
Tu gaviTvaliswinebT drois am intervalSi arsebul socialur mdgomareobas. 

 
 
 
 

 

 
 
 

nax. 1. q.Tbilisis atmosferoSi mtvris saSualo wliuri koncentraciis 
mniSvnelobebi (mg/m3) 

cxr.1-Si mocemulia q.TbilisSi mtvris saSualo wliuri koncentraciebis 
sidideebi 2011-2016 wlebSi, xolo nax.2-ze - 2015 wels mtvris saSualo Tviuri 
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koncentraciebi. Nnax.2-dan Cans, rom 2011-2016 wlebis intervalSi mtvris saSualo 
wliuri koncentraciebi meryeobs 1.0 - 1.8 zdk-s intervalSi, 2015 wels ki saSualo 
Tviuri koncentraciebi icvleboda 1.20 - 1.95 zdk-s farglebSi. 
 

cxrili 1. q.Tbilisis atmosferoSi mtvris saSualo wliuri koncentraciebi  
2011-2016 wlebSi 

 

 

 

 

 

 

 

 

 

 
nax. 2. q.TbilisSi mtvris saSualo Tviuri koncentraciebi 2015w. 

(www.nea.gov.ge, garemos dabinZureba, haeris weliwdeuli-2015) 
 

2016 wels atmosferuli mtvris koncentracia ganisazRvreboda garemos erovnu-
li saagentos monitoringis qselis № 6 (wereTlis gamziri) da  №2 (kvintraZis quCa) 
or sadamkvirveblo punqtSi.Ddakvirveba warmoebda yoveldRe SabaT-kviris garda 9, 13 
da 18 sT-ze.Aam periodSi Catarebuli gazomvebis statistikuri analizi mocemulia 
nax.3-9. maTze asaxulia dakvirvebis dReebSi mtvris koncentraciebis statistikuri 
maxasiaTebeli sidideebi: koncentraciis mniSvnelobebi 9, 13 da 18 sT, Tvis saSualo 
9, 13 da 18 sT-Tvis, saSualo dRe-Ramuri koncentracia, wrfivi trendis gantoleba, 

dispersia (R2) da mtvris koncentraciis saSualo mniSvnelobebi 9, 13 da 18 sT-ebze 
yoveli Tvis 5, 15 da 25 ricxvebSi. 

 
nax. 3. mtvris koncentraciis mniSvnelobebi № 6 da  № 2  sadamkvirveblo 

punqtebSi 9 (a), 13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris 

koncentracia 9 (a), 13 (b) da 18 (c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis 
gantolebebi, grafikebi da dispersiis mniSvnelobebi 2016 wlis ianvarSi 

weli 2011 2012 2013 2014 2015 2016 

saS.wliuri koncentracia, mg/m3 0.50 0,50 0.70 0.90 0.77 0,60 
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nax. 4. mtvris koncentraciis mniSvnelobebi № 6 da  № 2  sadamkvirveblo punqtebSi 9 (a), 

13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 9 (a), 13 (b) da 18 

(c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi da dispersiis 
mniSvnelobebi 2016 wlis TebervalSi 

   

 

 

 
nax. 5. mtvris koncentraciis mniSvnelobebi № 6 da  № 2  sadamkvirveblo punqtebSi 9 (a), 

13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 9 (a), 13 (b) da 18 

(c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi da dispersiis 
mniSvnelobebi 2016 wlis martSi 

   

 

 

 
nax. 6. mtvris koncentraciis mniSvnelobebi № 6 da  № 2  sadamkvirveblo punqtebSi 9 (a), 

13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 9 (a), 13 (b) da 18 

(c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi da dispersiis 
mniSvnelobebi 2016 wlis aprilSi 
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nax. 7. mtvris koncentraciis mniSvnelobebi № 6 da  № 2  sadamkvirveblo punqtebSi 9 (a), 

13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 9 (a), 13 (b) da 18 

(c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi da dispersiis 
mniSvnelobebi 2016 wlis  maisSi 

   

 

 

 
nax. 8. mtvris koncentraciis mniSvnelobebi № 6 sadamkvirveblo punqtSi 

9 (a), 13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 

9 (a), 13 (b) da 18 (c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi 
da dispersiis mniSvnelobebi 2016 wlis  ivnisSi 

   

 

 

 
nax. 9. mtvris koncentraciis mniSvnelobebi № 6 sadamkvirveblo punqtSi 

9 (a), 13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 

9 (a), 13 (b) da 18 (c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, grafikebi 
da dispersiis mniSvnelobebi 2016 wlis ivlisSi 
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nax.3-dan Cans, rom 2016 wlis ianvarSi dilis 9 sT-ze atmosferuli mtvris 
koncentraciebi Tvis pirvel naxevarSi orive sadamkvirveblo punqtze xasiaTdeba 
swrafi cvlilebis 2-3 dRiani periodiT. Tvis meore naxevarSi koncentraciis 
cvlilebis perioduloba izrdeba 2-4 dRemde. daaxloebiT analogiuri situaciaa 13 
da 18 sT-ze. koncentraciaTa cvlilebis trendi ZiriTadad uaryofiTia. daxrilobis 
koeficienti mcirea da icvleba -0.0127-dan -0.006-mde.Ggamonakliss warmoadgens 
koncentraciebis mniSvnelobebi 9 sT (2) punqtze, sadac aRiniSneba susti dadebiTi 
trendi, daxrilobis koeficientiT 0.0011. dispersia araa didi da misi mniSvneloba 
icvleba 0.0021 - 0.01739 intervalSi.Mmtvris erTjeradi koncentraciis sidideebi 
icvleba intervalSi 0.3 - 1.2 mg/m3. 

qalaqis saSualo dRiuri koncentraciis cvlileba xasiaTdeba 2-3 dRiani 
periodulobiT da uaryofiTi trendiT, daxrilobis koeficientiT -0.0096 da 
dispersiiT 0.2442. rac Seexeba mtvris saSualo koncentraciebis mniSvnelobebs, 
orive punqtze Tvis dasawyisSi da dasasruls mcirdeba 9-dan 13 saaTis intervalSi 
da izrdeba 18 saaTisTvis. Tvis Sua periodSi koncentracia maqsimaluria 13 sT-ze. 

2016 wlis TebervalSi mtvris koncentraciis cvlilebis suraTi mniSvnelovnad 
gansxvavdeba ianvris TveSi miRebuli suraTisagan (nax.4). koncentraciis cvlileba 13 
da 18 sT-ze calkeul punqtze da mTlianad qalaqSi  xasiaTdeba dadebiTi 
trendiT. trendis daxrilobis koeficienti icvleba intervalSi 0.0017 – 0.091. 9 sT-
ze trendi uaryofiTia da gaaCnia daxrilobis mcire koeficienti.Mmtvris 
koncentraciebi icvleba intervalSi 0.20–1.20 mg/m3. qalaqis atmosferos saSualo 
dRiuri koncentraciis cvlilebisaTvis damaxasiaTebelia 6 dRiani perioduloba, 
dadebiTi trendi, trendis daxrilobis koeficientiT 0.0017. Tebervlis dasawyisSi 
koncentracia maqsimaluria 13 da 18 sT-ebze da naklebia 9 sT-ze. Tvis SuaSi 
koncentracia maqsimaluria 9 da minimaluria 18 sT-ze, xolo Tvis bolos 
maqsimaluria 18 sT-ze. 

2016 wlis martSi miRebulia koncentraciis cvlilebis rTuli suraTi (nax.5). 
ar SeimCneva koncentraciis cvlilebis perioduloba. erTjeradi koncentraciebis 
mniSvnelobebi icvleba intervalSi 0.02-1.00 mg/m3. trendis daxrilobis koeficientebi 
mcirea da icvleba SualedSi -0.0097-dan -0.0012-mde.Kkoncentraciebis mniSvnelobebi 
Tvis samive nawilSi 9 sT-ze metia, vidre 18 sT-ze. 

april - maisis Tveebi xasiaTdeba koncentraciebis rxevebiT 1 da 2 dRiani per-
iodulobiT, 9 sT-is koncentraciebis uaryofiTi, da 13-18 sT-ebis koncentraciebis 
susti dadebiTi trendebiT (nax.6, 7). uaryofiTia aseve qalaqis saSualo dRiuri 
koncentraciebis cvlilebis trendi.Mmisi daxrilobis koeficienti udris -0.0017-s. 
Tvis dasawyisSi 18 sT-is saSualo koncentracia aRemateba 9 da 13 saaTis 
koncentraciebs, xolo Tvis Sua da bolo nawilebSi saSualo koncentraciebi 
faqtiurad erTi da igivea.       

2016 wlis ivnisidan seqtembris Tvis CaTvliT mtvris koncentraciaze regularu-
li dakvirveba warmoebs erT sadamkvirveblo punqtSi (№ 6). nax.8-11-ze naCvenebia 
miRebuli Sedegebi.Nnaxazebidan Cans, rom ivnisisa da seqtembris Tveebi xasiaTdeba 
dilis 9 sT-is koncentraciebis faqtiurad nulovani trendiT, 13 da 18 saaTis 
koncentraciebis trendebi ivnisis, agvistos da seqtembris TveebSi dadebiTia, xolo 
ivlisis TveSi uaryofiTi.Aanalogiuria saSualo dRiuri koncentraciebis trendebi. 
rac Seexeba koncentraciis cvlilebebs dRis ganmavlobaSi, is xasiaTdeba 
cvalebadobiT, romelSic kanonzomierebis dadgena praqtikulad SeuZlebelia. 
gazomvebis monacemebis Tanaxmad 2016 wlis 9 TveSi saSualo Tviuri koncentracia 
0.6, xolo maqsimaluri Tviuri koncentracia 1.1 mg/m3-is farglebSi icvleba. 
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nax. 10. mtvris koncentraciis mniSvnelobebi № 6 sadamkvirveblo punqtSi 

9 (a) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 

9 (a), 13 (b) da 18 (c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, 
grafikebi da dispersiis mniSvnelobebi 2016 wlis agvistoSi 

   

  
 

 

 

 
 

nax. 11. mtvris koncentraciis mniSvnelobebi № 6 sadamkvirveblo punqtSi 

9 (a), 13 (b) da 18 (c) sT-ze; saSualo dRiuri koncentraciebi (d); mtvris koncentracia 

9 (a), 13 (b) da 18 (c) sT-ze Tvis 5(1), 15(2) da 25(3) ricxvebSi (e); trendis gantolebebi, 
grafikebi da dispersiis mniSvnelobebi 2016 wlis  seqtemberSi 

 
D     3. daskvna.  

Catarebuli statistikuri analiziT Sefasebulia q.Tbilisis haeris mtvriT 
dabinZurebis suraTi. gansazRvrulia saSualo dRiuri da Tviuri koncentraciebi. 
naCvenebia, rom saSualo Tviuri koncentraciebi icvleba 0.6 - 2.2 zdk-s farglebSi 
da xasiaTdeba 2-4 dRiani periodulobiT. koncentraciebis cvlilebis trendebi 
icvleba yovelTviurad da aris rogorc dadebiTi, aseve uaryofiTi. Tu 
gaviTvaliswinebT, rom 2017 wlidan Sewyvetilia dakvirvebebi q.Tbilisis   
atmosferoSi jamuri mtvris Semcvelobaze, NnaSromSi miRebul Sedegebs eniWebaT 
garkveuli mniSvneloba am dargSi momuSave specialistebisaTvis.  
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madlierebis gamoxatva. Kkvleva ganxorcielda saqarTvelos SoTa rusTavelis 
erovnuli samecniero fondis finansuri mxardaWeriT [FR-18-3667]. 
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saSualo Tviuri koncentraciebi icvleba 0.6 - 2.2 zdk-s farglebSi da xasiaTdeba 2-4 
dRiani periodulobiT. koncentraciebis cvlilebis trendebi icvleba yovelTviurad 
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uak 631.41 
ambrolauris municipalitetis niadagebSi dariSxanis Semcvelobis 
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1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

Tbilisi, 0112, saqarTvelo, shavliashvililali@yahoo.com, m_tabatadze@hotmail.com 
2garemos dacvisa da soflis meurneobis saministros garemos erovnuli saagento 

Tbilisi, 0112, saqarTvelo, gkuchava08@gmail.com 
 

niadagis mZime liTonebiT dabinZurebis xarisxis Sefasebis saSualebebi, 
romlebic amJamad garemosdacviTi organizaciebis mier gamoiyeneba, dafuZnebulia 
mTavari standartebis zRvrulad dasaSvebi koncentraciisa (zdk) da saorientacio 
dasaSvebi koncentraciis (sdk-s) [1,2] gamoyenebaze. es standartebi kanonmdeblobaSi 
Semovida ufro homogenur (wyali, haeri) garemoSi muSaobis praqtikidan. am midgomis 
gamoyeneba niadagebisaTvis problemuria, radgan isini heterogenulia da aerTianebs 
cocxal da aracocxal, niadagis mkvriv, Txevad da airovan fazebs. amitom auci-
lebelia mecnierulad dafuZnebuli midgoma niadagis SefasebasTan dakavSirebiT, 
misi heterogenurobis gaTvaliswinebiT, rogorc mniSvnelovani rTuli mravalkompo-
nentiani da mravalfaziani obieqti. 

naSromis miznia saqarTvelos zogierT regionSi (raWa-leCxumi da qvemo svane-
Ti)  teqnogenuri polutantis - dariSxanis koncentraciebis (1 klasis saSiSroebis) 
gavrcelebis kanonzomierebis dadgena. miRebuli Sedegebis SefasebisaTvis gamoye-
nebuli iyo niadagis  standartebis sistema zdk,  sdk da klarkebi [1-3].  

dariSxanisa da misi naerTebis toqsikuroba didi xania cnobilia. gasuli sau-
kunis samocdaaTian wlebSi dadgenili iyo maTi kancerogenuri Tvisebebi. miuxedavad 
amisa, dariSxanis naerTebi farTod gamoiyeneba teqnikaSi, soflis meurneobaSi, medi-
cinasa da sxv., dariSxani dedamiwis qerqis bunebrivi komponentia da  gavrcelebulia 
nebismier garemoSi, haerSi, wyalsa da niadagSi. mTel rig qveynebSi dariSxani bu-
nebrivadaa miwisqveSa wylebSi. igi bunebaSi warmodgenilia organuli da araorga-
nuli formiT, es ukanaskneli ki Zalian toqsikuria. amitom bunebriv wylebSi, niada-
gebSi da sasursaTo produqtebSi dariSxanis Semcvelobis kontroli da 
gadanawilebis kanonzomierebebis Seswavla erT-erTi mniSvnelovani da aqtualuri 
sakiTxia mTel msoflioSi. 

dariSxani da dariSxanis SenaerTebi Sedis im 10 toqsikuri elementis 

CamonaTvalSi (Hg, Pb, Cd, As, Ni da sxv.), romlebic uqmnian mniSvnelovan problemebs 

adamianis janmrTelobas  (WHO) [4].   
dariSxani da dariSxanis naerTebi miekuTvnebian adamianisaTvis dadasturebul 

kancerogenebis, saSiSroebis I kategorias (IARC) [4,5]. 
miuxedavad imisa, rom dariSxanis organizmSi moxvedris gzebi SeiZleba iyos 

kani, sasunTqi gzebi, is mainc ZiriTadad adamianis  organizmSi sakvebidan da 
sasmeli wylidan xvdeba. organuli dariSxanis saxeobebi yvelaze xSirad aris zRvis 
produqtebSi, xolo xmeleTis produqtebSi ZiriTadad 3-5 valentiani dariSxanis 
formebia da erTeuli organuli saxeobebia. aqedan gamomdinare, dariSxani kvebiT 
jaWvSi erTveba ZiriTadad dabinZurebuli niadagidan da wylidan [6,7]. 

dariSxani gvxvdeba yvela saxis niadagSi. misi daJangvis xarisxi sxvadasxvaa -3, 

0, +3, +5; ZiriTadad gavrcelebulia dariSxanis samJangi - As2O3 da dariSxanis 

xuTJangi-As205. toqsikurobis TvalsazrisiT mniSvnelovania dariSxanis qloridi da 
iseTi marilebi, rogorebicaa tyviis arsenati, spilenZis acetarsenati da arsini 

(AsH3). 
dariSanSemcveli naerTebis toqsikurobis mwkrivi Semdegi saxiT SeiZleba iyos 

warmodgenili:  

AsH3> As+3> As+5> RAsx 
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niadagSi dariSxanis mTavar samrewvelo minerels warmoadgens arsenopiriti 

(FeAsS).  
bazelis konvenciis Tanaxmad dariSxani miekuTvneba kontrolirebadi narCenebis 

kategorias [8]. yovelive zemoTTqmuli ganapirobebs, rom dariSxani aris Setanili 
normirebul nivTierebebis nusxaSi. 

A 
sakvlevi zona da meTodebi 
saqarTvelos teritoriaze aTeuli wlebis manZilze mimdinareobda dariSxanis 

madnebis mopoveba, gadamuSaveba da dariSxanSemcveli preparatebis warmoeba (raWa-
leCxumi da qvemo svaneTi).  

sofel uravSi, raWis samTo qimiur qarxanaSi, sabadodan 27 km-is daSorebiT, 
xdeboda luxunis dariSxanSemcveli  madnis gadamuSaveba, madnis gamdidreba, 
gamowva da TeTri dariSxanis (As2O3) rafinireba.  

lentexis raionSi muSaobda ori samTo-qimiuri qarxana – canisa da 
yoruldaSis. 

narCenebi warmoiqmneba dariSxanis madnebis gamowvisas an bunebaSi dariSxaniani 
madnebis gamofitvis Sedegad, dariSxanis anhidridis (As2O3) da sxva naerTebis saxiT, 
rac iwvevs maT dagrovebas wyalSi, niadagSi, mcenareebSi.    

1993 wels orive qarxanam funqcionireba Sewyveta. dReisaTvis orive sabado 
dakonservebulia da dariSxanis warmoeba ar xdeba. problemas warmoadgens 
dariSxanSemcveli narCenebi  da mimdebare teritoriebi, saxnav-saTesi niadagebi. 
dRemde soflebSi uravi da cana samToqimiuri qarxnis teritoriaze inaxeba sabWoTa 
periodidan SemorCenili dariSxanis warmoebis Sedegad darCenili toqsikuri 
narCenebis (4-9% TeTri dariSxanis  Semcveli 120 000 tonaze meti) didi raodenoba, 
romelic ar iyo usafrTxod ganTavsebuli da qmnida mdinareebSi, gruntis wylebSi 
da niadagebSi ekologiuri katastrofis maRal risks [9-12].  

aRsaniSnavia, rom 2014-2016 wlebSi mimdinareobda saqarTvelos garemosa da 
bunebrivi resursebis dacvis saministrosa da niderlandebis ekonomikur saqmeTa 
saministros erToblivi proeqti ormxrivi TanadafinansebiT „dariSxanis Semcveli 
samTo narCenebis marTva saqarTveloSi“, romlis farglebSic ganxorcielda  
ambrolauris da lentexis municipalitetebSi dariSxanSemcveli saSiSi samrewvelo 
narCenebis gauvnebelyofis pirveli rigis gadaudebeli samuSaoebi.  

miuxedavad Catarebuli samuSaoebisa, mniSvnelovnad maRalia niadagSi 
dariSxanis Semcveloba. dariSxaniT niadagis maRali dabinZurebis gamo saSiSroeba 
eqmnebaT regionis saZovrebsa da sxva sasoflo-sameurneo daniSnulebis miwebs, 
sasursaTo produqtebs da aqedan gamomdinare, aTasobiT adamianis janmrTelobasa 
da sicocxles.  

2019 wels saqarTvelos garemosa dacvisa da soflis meurneobis saministros 
garemos erovnul saagentos mier ambrolauris municipalitetis sxvadasxva sofleb-
Si ganxorcielda savele samuSaoebi: moxda niadagis nimuSebis aReba 0-5 da 5-20 sm 
siRrmeze, ganisazRvra dariSxanis moZravi forma [13]. sakvlev municipalitetSi (am-
brolauri) ZiriTadad gavrcelebulia kordian-karbonatuli niadagebi, maTi saerTo 
farTobi saqarTveloSi Seadgens 4,5% (317 200 ha), romlebic xasiaTdebian neitralu-
ri an sustad tute reaqciiT (pH maCvenebeli 7,0-7,7), Tixa an Tixnari meqanikuri Sed-
genilobiT, rkinis silikaturi formebis siWarbiT. humusis Semcveloba zomieria an 
mcire. niadagebi Rrmad humusirebulia, humusis tipi humaturia. karbonatebis Semcve-
loba did farglebSi (20-51%) meryeobs. STanTqmis kompleqsi maZRaria fuZeebiT. Ti-
xamineralebSi Warbobs montmoriloniti da hidroqarsebi. es niadagi gamoirCeva ma-
Rali nayofierebiT [14].  

niadagis nimuSebis aReba, etiketireba, Senaxva da transportireba warmoebda 
Sesabamisi saerTaSoriso standartuli organizaciis (ISO) meTodikiT.  laboratori-
aSi Catarebuli samuSaos kvleva warmoebda ISO da US EPA standartuli meTodikebiT. 
analizebi ganxorcielda saqarTvelos garemosa dacvisa da soflis meurneobis 
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saministros garemos erovnuli saagentos atmosferuli haeris, niadagisa da wylis 
analizis laboratoriaSi Semdegi teqnikuri da instrumentuli uzrunvelyofiT:  

 plazmuri-emisiuri speqtrometri  ICP-OES; 

1. niadagis damSleli-Milestone – Start D Microwave system; 

2. pH metri - Milwaukee-Mi 150.  

 
Sedegebi da analizi 

Cvens mier 2019 wels Seswavlili iyo dariSxanis samrewvelo narCenebiT 
dabinZurebuli teritoriis niadagebis  qimiuri kvleva. kerZod, uravis, abaris, 
uweris, lixeTis da soris xeobis niadagebis dariSxaniT dabinZurebis kvleva. 
Sedegebi mocemulia cxril 1-Si, aqve mocemulia zdk, sdk da klarkis mniSvnelobebi. 

 
cxrili 1. ambrolauris municipalitetis niadagebSi  

dariSxanis Semcvelobebi, noemberi, 2019  

 sinjis aRebis adgili koordinatebi As mg/kg 

1 uravi,               0-5 sm X-0359699 81.35 

2 uravi,               5-20 sm Y-4723094 45.33 

3 uwera,               0-5 sm X-0380753 25.65 

4 uwera,               5-20 sm Y-4722000 9.00 

5 soris xeoba,        0-5 sm 
X-0360029 

Y-4717768 

20.38 

6 soris xeoba,        5-20 sm 
2.51 

7 soris xeoba,        0-5 sm 

8 soris xeoba,        5-20 sm 
X-0359545 10.82 

Y-4716415 5.01 

9 
soris xeoba, eklesiis mimdebared           
0-5 sm 

X-0359193 

Y-4714541 

15.19 

6.07 

10 
soris xeoba, eklesiis mimdebared           
5-20 sm        

X-0355715 

Y-4717963 

20.00 

10.55 

11 lixeTi,              0-5 sm X-0359629 

Y-4723832 

16.37 

12 lixeTi,              5-20 sm 10.92 

13 abari,                0-5 sm 
X-0357634 

Y-4719633 

11.25 

14 abari,                5-20 sm 
10.53 

15 abari,                0-5 sm 

 zdk  2 

 sdk  10 

 klarki  1,7 

 
Catarebuli kvlevis Sedegebis Sejerebis mixedviT dariSxanis (moZravi forma) 

maqsimaluri Semcveloba 2019 wlis noembris Tvis monacemebis mixedviT, aRiniSneba 
uravis teritoriaze 0-5  da 5-20 sm siRrmeze Sesabamisad Seadgens 81,35 (40,7 zdk)-
45,33 (22,7 zdk)  mg/kg (nax. 1).  

      
naxazi 1. dariSxanis Semcveloba sof. uravis niadagebSi 0-5 da 5-20 sm siRrmeze 

X-0359699 Y-4723094 
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sofel uweraSi dariSxanis koncentracia Seadgens 25,65 (12,8 zdk) – 9,00 (4,5 
zdk) mg/kg 0-5 da 5-20 sm siRrmeze (nax. 2).  

 

 
naxazi 2. dariSxanis Semcveloba sof. uweras niadagebSi 0-5 da  

5-20 sm siRrmeze X-0380753 Y-4722000 
 

dariSxanis koncentracia SedarebiT iklebs soris xeobaSi, romelic 
ganisazRvra 3 wertilSi da Seadgens 20,38 (10,2 zdk); 15,19 (7,6 zdk) da 10,82 (5,4 zdk) 
mg/kg 0-5 sm siRrmeze. dariSxanis koncentracia gacilebiT naklebia 5-20 sm siRrmeze 
da Sesabamisad Seadgens  2,51 (1,3 zdk); 6,07 (3,0 zdk) da 5,01 (2,5 zdk) mg/kg (nax. 3).  

 

 
naxazi 3. dariSxanis Semcveloba soris xeobis niadagebSi 0-5 da 5-20 sm siRrmeze 

I - X-0360029 Y-4717768; II - X-0359545 Y-4716415 

III - X-0359193 Y-4714541 (eklesiis mimdebared) 
 

daaxloebiT analogiuri Sedegebia sof.  lixeTSi (20,00 (10,0 zdk) da 10,55 (5,3 
zdk) (nax. 4).  

 
naxazi 4. dariSxanis Semcveloba sof. lixeTis niadagebSi 0-5 da  

5-20 sm siRrmeze X-0355715 Y-4717963 
 

sxva obieqtebTan SedarebiT sufTaa sof. abari, sadac dariSxanis koncentracia 
ganisazRvra or wertilSi da dariSxanis maqsimaluri koncentracia dafiqsirda  
16,37 (8,2 zdk) mg/kg, xolo meore wertilSi kidev ufro dabali-11,25 (5,6 zdk) mg/kg 0-5 
sm siRrmeze. siRrmeSi dariSxanis koncentracia aqac ufro mcirdeba (nax.5). 
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naxazi 5. dariSxanis Semcveloba sof. abaris niadagebSi 0-5 da 5-20 sm siRrmeze 

I - X-0359629 Y-4723832; II - X-0357634 Y-4719633 
 

daskvna 
raWa-leCxumi da qvemo svaneTis regionSi (ambrolauris municipaliteti), 

gamovlinda raWis samTo qimiuri qarxnis dariSxanSemcveli saSiSi samrewvelo 
narCenebis zemoqmedebis Sedegad municipalitetis niadagebis dariSxaniT 
dabinZurebis done. Catarebuli gamokvlevebis Sedegad SegviZlia ganvacxadoT, rom 
saWiroa anTropogenur datvirTvaze mkacri kontroli bunebrivi wylebis, niadagebis 
da sasursaTo produqtebis sufTa pirobebis SesanarCuneblad da maTi 
dabinZurebuli  statusis gasaumjobeseblad.  

aRniSnul municipalitetSi  Seswavlili niadagebis  analizebis  miRebuli 
Sedegebis safuZvelze SeiZleba gamoiTqvas Semdegi daskvnebi: 

1. Catarebuli kvlevis Sedegebis Sejerebis mixedviT, dariSxaniT (moZravi 
forma) yvelaze dabinZurebulia uravis niadagebi. dariSxanis maqsimaluri 
Semcveloba 2019 wlis noembris monacemebis mixedviT, Sesabamisad Seadgens 
81,35 (40,7 zdk)-45,33 (22,7 zdk)  mg/kg 0-5 da 5-20 sm siRrmeze. 

2. sofel uweraSi dariSxanis koncentracia Seadgens 25,65 (12,8 zdk) – 9,00 (4,5 
zdk) igive siRrmeebze. 

3. dariSxanis koncentracia SedarebiT iklebs soris xeobaSi, romelic 
ganisazRvra 3 wertilSi da Seadgens 20,38 (10,2 zdk); 15,19 (7,6 zdk) da 10,82 (5,4 
zdk) mg/kg 0-5 sm siRrmeze. dariSxanis koncentracia gacilebiT naklebia 5-20 
sm siRrmeze da Sesabamisad Seadgens  2,51 (1,3 zdk); 6,07 (3,0 zdk) da 5,01 (2,5 
zdk) mg/kg.  

4. daaxloebiT analogiuri Sedegebia sof. lixeTSi-20,00-10,0 zdk da 10,55-5,3 zdk 
mg/kg. 

5. sxva obieqtebTan SedarebiT sufTaa sof. abari, sadac dariSxanis 
koncentracia ganisazRvra or wertilSi da Seadgina  16,37 (8,2 zdk) mg/kg, 
xolo meore wertilSi - kidev ufro dabalia - 11,25 (5,6 zdk) mg/kg 0-5 sm 
siRrmeze. siRrmeSi dariSxanis koncentracia aqac ufro mcirdeba. 
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uak 631.41                                      
ambrolauris municipalitetis niadagebSi dariSxanis Semcvelobis qimiuri kvleva./ 
SavliaSvili l., arabiZe m., baqraZe e., kuWava g., tabataZe m./.stu-is hmi-is samecn. ref. 
Sr. kreb. – 2020. - t.129. - gv.84-89. - qarT.; rez.: qarT., ingl., rus. 2019 wels 
ambrolauris municipalitetSi Seswavlili iyo raWis samTo qimiuri qarxnis 
dariSxanSemcveli saSiSi samrewvelo narCenebis zemoqmedebis Sedegad niadagebis 
dariSxaniT dabinZurebis done. kerZod, Catarda uravis, abaris, uweris, lixeTis da 
soris xeobis niadagebis dariSxaniT dabinZurebis kvleva. gamovlinda, rom: 
Catarebuli kvlevis Sedegebis Sejerebis mixedviT dariSxaniT yvelaze dabinZurebu-
lia uravis niadagebi. naklebia dariSxaniT dabinZureba sofel uweraSi, soris 
xeobasa da sofel lixeTSi (dabinZurebis saSualo done). SedarebiT sufTaa sofeli 
abari, sadac dafiqsirda dariSxaniT mcire dabinZureba. aRsaniSnavia, rom yvela 
SemTxvevaSi dariSxanis Semcveloba ufro maRalia niadagis zeda (0-5 sm siRrme), 
vidre qveda fenaSi (5-20 sm siRrme). 
 

UDC  631.41                                                     

Chemical study of arsenic in soils of the municipality of Ambrolauri./ Shavliashvili L.,.Arabidze M, 

Bakradze E., Kuchava G., Tabatadze M./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 

- pp.84-89. Georg.; Abst.: Georg., Eng., Rus. In 2019, the level of soil pollution with arsenic was studied in 

the Municipality of Ambrolauri as a result of exposure to hazardous industrial waste containing arsenic 

from the Rachinsky mining and chemical plant. In particular, a study was conducted of arsenic 

contamination of soils in the villages of Uravi, Abari, Utsera, Likheti and the Sori gorge. It was revealed 

that: According to the results of the study, the soils are most polluted with arsenic in village Uravi. Less 

arsenic pollution is observed in village Utsera, in the Sori gorge and in village Likheti (medium level of 

pollution). Village Abara is relatively clean, with little arsenic contamination of soils. It should be noted 

that in all cases the arsenic content is higher in the upper part of the soil (depth 0-5 cm) than in the lower 

layer (depth 5-20 cm). 

 

УДК  631.41 

Химическое исследование содержания мышьяка в почвах муниципалитета Амбролаури.Шавли-

ашвили. Л.У, Арабидзе М.А.,.Бакрадзе Е.М,.Кучава Г.П, Табатадзе М.М./.Науч. Реф. Сб. Труд. ИГМ 

ГТУ - 2020. вып.129 - с.84-89. Груз.; Рез.: Груз., Англ., Рус. В 2019 году в муниципалитете Амбролаури 

был изучен уровень загрязнения почвы мышьяком результате воздействия опасных промышленных 

отходов, содержащих мышьяк Рачинского горно-химического комбината. В частности, было 

проведено исследование загрязнения мышьяком почв в селеньях Урави, Абари, Утсери, Лихети и 
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ущелье Сори. Выявлено, что: Согласно результатам исследования почвы наиболее загрязнены 

мышьяком в с. Урави. Меньшее загрязнение мышьяком наблюдается в с. Утсера, в ущелье Сори и в с. 

Лихети (средний уровень загрязнения). С. Абара относительно чиста, где наблюдалось малое 

загрязнения почв мышьяком. Следует отметить, что во всех случаях содержания мышьяка выше в 

верхней части почвы (глубина 0-5 см), чем в нижнем слое (глубина 5-20 см). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
uak 504.064.2.001.18; 504.064.47; 519.257 
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proeqti sruldeba SoTa rusTavelis saqarTvelos erovnuli samecniero fondis 
dafinansebiT (sagranto xelSekruleba: #FR-18-718) 
 

dResdReobiT saqarTveloSi aRiricxeba 50-mde oficialuri (legaluri) nagavsa-
yreli [1] da uamravi mcire zomis aralegaluri nagavsayreli, romelTa raodenoba 
da adgilmdebareoba municipaluri samsaxurebisaTvis metwilad ucnobia. saqarTvel-
os raionebSi (gansakuTrebiT maRalmTian dasaxlebebSi) srulyofilad ar xdeba nar-
Cenebis Segrovebis da gatanis momsaxureba, uamravi sofeli ar aris uzrunvelyo-
fili specifiuri servisiT, ris gamoc mosaxleoba iZulebulia narCenebi ganaTavsos 
maT mier TviTneburad SerCeul teritoriebze. qveyanaSi warmoqmnili narCenebis 52-%-
mde ukontrolod iyreba sacxovrebel adgilebTan axlos - xevebSi, mdinareebis 
napirebze da arc Tu iSviaTad saZovrebze da sxva.  

aRsaniSnavia, rom saqarTveloSi dResdReobiT aralegalur nagavsayrelebze mox-
vedrili myari sayofacxovrebo narCenebi (msn) didi raodenobiT Seicaven saxifaTo 
narCenebsac (qveyanaSi saxifaTo narCenebis nagavsayrelis ar arsebobis gamo), ramac 
regionebSi mcxovreb mosaxleobas janmrTelobis TvalsazrisiT SesaZlebelia 
momavalSi araerTi problema Seuqmnas. 

zedapiruli, gruntis da mineraluri wylebis dabinZureba, agro-kulturebis 
mowamvla, atmosferuli haeris dabinZureba, tyis xanZrebi, mosaxleobis infeqciuri/ 
alergiuli daavadebebi es aris Cveni daudevrobis Sedegi, romlis erT-erTi mizezia 
aralegaluri nagavsayrelebis arseboba. maT mier miyenebuli ekologiuri zarali 
negatiurad moqmedebs saqarTvelos regionebis socialur-ekonomikur ganviTarebaze - 
mosaxleobis cxovrebis doneze, vnebs saxelmwifo ekonomikas da xels uSlis 
ekonomikis iseTi seqtorebis ganviTarebas, rogoricaa turizmi, soflis meurneoba , 
regionaluri ganviTareba da sxva.  

saqarTveloSi narCenebis marTvis mogvarebis mizniT, 2015 wlis 15 ianvars ZalaSi 
Sevida saqarTvelos kanoni ,,narCenebis marTvis kodeqsi“, romelic pasuxobs saqarT-
velos evrokavSirTan asocirebis xelSekrulebiT nakisr valdebulebebs. kodeqsis 
mizania narCenebis marTvis sferoSi samarTlebrivi safuZvlebis Seqmna iseTi RonisZ-
iebebis ganxorcielebisaTvis, romlebic xels Seuwyobs narCenebis warmoqmnis preve-
ncias, maTi xelaxali gamoyenebis zrdas da narCenebis garemosTvis usafrTxo gziT 
ganTavsebas [2]. narCenebis marTvis mimarTulebiT arsebuli situaciis Sefasebis, ga-
mowvevebis identificirebisa da problemebis gadaWris gzebis Camoyalibebis mizniT, 
saqarTvelos mTavrobis №160 dadgenilebiT damtkicda ,,narCenebis marTvis 2016-2030 
wlebis erovnuli strategia“ da ,,2016-2020 wlebis erovnuli samoqmedo gegma” [3].  

bolo periodSi narCenebis marTvis mimarTulebiT ganxorcielebuli sakanonmdeb-
lo cvlilebebis miuxedavad, ver xorcieldeba aralagaluri nagavsayrelebis iden-
tifikacia, maTi remediaciis gegmis SemuSaveba da likvidacia. saqarTvelos municipa-
litetebidan Segrovili statistikuri monacemebis analizis safuZvelze gamovlin-
da, rom mTel rig soflebSi, gansakuTrebiT maRalmTian regionebSi, ver xorcielde-
ba narCenebis gatanis momsaxureobis miwodeba da miuxedavad saxelmwifo politiki-
sa, kvlav aqtualuria aralegaluri nagavsayrelebis sakiTxi da maTi negatiuri gav-
lena garemos obieqtebze.  

am kuTxiT metad sayuradReboa saqarTvelos maRalmTiani regionebi, romlebic 
dablobTan da urbanul regionebTan SedarebiT mniSvnelovani struqturuli sisus-
teebiT xasiaTdebian - esenia ekonomikis susti diversifikacia, mosaxleobis migra-
cia, ukiduresi siRaribe, susti infrastruqtura, jandacvis struqturuli erTeul-
ebis nakleboba, sajaro servisebze SezRuduli xelmisawvdomoba da sxva. yovelive 
es mocemul regionebSi ganapirobebs saqarTveloSi gavrcelebuli problemis – ara-
legaluri nagavsayrelebis warmoqmnis did albaTobas da moiTxovs aRniSnuli 
problemis kompleqsur gadawyvetas. maRalmTian regionebis ganviTarebis xelSewyob-
is mizniT, 2015 wels miRebul iqna „maRalmTiani regionebis ganviTarebis Sesaxeb“ sa-
qarTvelos kanoni. kanonis Tanaxmad aseve, Seiqmna mTis ganviTarebis erovnuli sab-
Wo, romelic maRalmTiani regionebis ganviTarebaze muSaobs. saqarTvelos terito-
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riis 66% maRalmTiani raionebisgan Sedgeba, sadac mudmivad cxovrobs qveynis mosa-
xleobis 6.5% [5]. saqarTvelos maRalmTiani regionebi dablobTan da urbanul re-
gionebTan SedarebiT mniSvnelovani struqturuli sisusteebiT xasiaTdeba - esenia 
ekonomikis susti diversifikacia, mosaxleobis migracia, ukiduresi siRaribe, susti 
infrastruqtura, jandacvis struqturuli erTeulebis nakleboba, sajaro serviseb-
ze SezRuduli xelmisawvdomoba da sxva. yovelive es mocemul regionebSi ganapiro-
bebs saqarTveloSi gavrcelebuli problemis - aralegaluri nagavsayrelebis warmo-
qmnis did albaTobas da moiTxovs aRniSnuli problemis kompleqsur gadawyvetas. 

aralegaluri nagavsayrelebis umetesi nawilis warmoqmnas ganapirobebs sami Zi-
riTadi mizezi: narCenebis Segrovebisa da gatanis daufaravi zonebi, narCenebis gata-
nis arasakmarisi sixSire da moqalaqeTa upasuxismgeblo saqcieli, romelic ZiriTa-
dad maTi cnobierebis dabali doniT aixsneba. pirvel or SemTxvavasTan mimarTebaSi 
aucilebelia saTanado detaluri kvlevis ganxorcieleba, romelic moicavs arale-
galuri nagavsayrelebis warmoqmnis albaTobis gansazRvras, maTi lokalizaciisa da 
marSrutebis SedarebiTi analizis ganxorcielebas, xolo mesame SemTxvevaSi 
rogorc adgilobriv mosaxleobasTan aseve adgilobrivi TviTmmarTvelobis warmo-
madgenlebTan sistematuri Sexvedrebis ganxorcielebas, raTa gavuziaroT maT yvela 
is ZiriTadi problemebi da sakiTxebi, rac dResdReobiT arsebobs  Cvens qveyanaSi 
mocemul problemasTan mimarTebaSi.   

mimdinare kvlevis mizans warmoadgenda saqarTvelos maRalmTani ruraluri re-
gionebisaTvis aralegaluri nagavsayrelebis warmoqmnis albaTobis dadgenis integ-
rirebuli meTodologiis SemuSaveba da gamoyeneba mcxeTa-mTianeTis regionis maga-
liTze.  

aRniSnuli meTodologia warmoadgens inovaciur midgomas qveynis geografiulad 
rTul arealSi arsebuli aralegaluri nagavsayrelebis likvidaciis procesSi – ar-
alegaluri nagavsayrelebis Teoriuli inventarizaciis meTodologiis SemuSavebiT 
miRebuli Sedegebis gadamowmeba moxda distanciurad marTvadi upiloto safreni ap-
aratis (droni) gamoyenebiT da saeqspedicio samuSaoebis ganxorcielebiT, Teoriuli 
da distanciuri monacemebis dazustebis mizniT. 

Teoriuli midgoma gulisxmobs statistikuri monacemebis Segrovebis safuZve-
lze aralegaluri nagavsayrelebis warmoqmnis albaTobis gansazRvras Cvens mier 
SemuSavebuli maTematikuri formulis gamoyenebiT (1). aRniSnuli formula saSuale-
bas mogvcems sakvlev teritoriaze servisis gareSe darCenili narCenebis savaraudo 
raodenobis gansazRvras da Sesabamisad aralegaluri nagavsayrelis/nagavsayrelebis 
arseboba/warmoqmnis albaTobas. amisaTvis ganxorcieldeba saWiro monacemebis Seg-
roveba ori kategoriis obieqtebisaTvis:  sacxovrebeli da komerciuli (restornebi, 
sastumroebi, ofisebi, savaWro centrebi da sxva (aseTis arsebobis SemTxvevaSi)). 
Sedgenili da gamoyenebuli iqneba kiTxvarebi, rogorc mosaxleobis/personalisaTvis 
ise municipalitetebisaTvis, romlebic Seivseba sakvlev obieqtze (sacxovrebeli da 
komerciuli farTi) mcxovrebi/momuSave ojaxebis/personalis gamokiTxvis safuZve-
lze. kerZod, mosaxleobis/personalis/klientis raodenoba, specifiuri servisis 
arseboba/sixSire/efeqturoba, konteinerebis raodenoba (zomebis mixedviT), narCenebis 
raodenoba erT sul mosaxleze, narCenebis meoradi gamoyenebis arseboba. 

 
D=(AC-(Ln(L)+Sn(S))fq)/AC•100%,  (1) 

sadac, D-SesaZlo aralegaluri nagavsayrelis warmomqmneli procentuli 
maCvenebeli; 

A-narCenebis raodenoba erT sul mosaxleze; C-mosaxleobis raodenoba; L- didi 
konteineris tevadoba, kg; n(L)-didi konteineris raodenoba, cali; S-patara konteine-
ris tevadoba, kg; n(S)-patara konteineris raodenoba, cali; f-Segrovebis sixSire 
(nagvis manqanis momsaxurebis sixSire kviraSi), koeficienti 0-dan 1-mde; q-Segrovebis 
efeqturoba, koeficienti 0-dan 1-mde; 

A parametri: 2015 wlidan 2017 wlamde, gravimetriuli meTodiT, Cven gamovikvlieT 
myari sayofacxovrebo narCenebis (msn) raodenoba da morfologiuri Semadgenloba 
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saqarTvelos yvela regionSi gansazRvrul iqna SoTa rusTavelis erovnuli 
samecniero fondis (SRNSFG) mxardaWeriT [6] Sesrulebul proeqtis “saqarTveloSi 
myari sayofacxovrebo narCenebis dagrovebis raodenobis da morfologiuri 
Semadgenlobis dadgenis meTodologiis SemuSaveba da monacemTa bazis Seqmna” # FR / 

88 /9-220/ 14 farglebSi (cxr.1). proeqtis Sedegebis Tanaxmad, msn-s saSualo 
raodenoba saqarTveloSi mcxovreb erT sul mosaxleze Seadgens 250 kg/kaci/weli, 
xolo saqarTvelos soflo regionebSi 75-80 kg/kaci/weli. aRniSnuli mkveTri 
sxvaoba, rogorc zemoT ukve aRiniSna, am regionebs sasxovrebeli pirobebiTa da 
Taviseburi standartebiT aixsneba. 
 

cxrili 1. msn-s morfologiuri Semadgenloba saqarTveloSi 

mina qaRaldi metali plastmasi pampersi 
rezini/tyavi/ 
teqstili 

xe 
wvrili 
fraqcia 

saxifaTo 
narCenebi 

sakvebi 
naCenebi 

sul 

Tbilisi 

3.5 13.2 1.7 15.2 8.0 2.2 0.7 3.7 0.8 51.1 100.0 

aWara 

2.8 15.5 2.5 15.4 7.2 1.7 0.2 9.8 0.8 44.1 100.0 

guria 

2.2 11.6 3.5 15.5 5.7 0.4 0.5 17.7 0.8 42.2 100.0 

samegrelo-zemo svaneTi 

2.6 9.9 1.9 12.1 7.0 1.2 1.5 19.5 0.8 43.8 100.0 

raWa-leCxumi 

2.4 13.5 1.5 13.2 9.0 1.3 0.2 16.5 0.4 42.0 100.0 

imereTi 

0.5 9.2 0.3 1.9 9.1 1.0 0.1 29.2 0.6 48.2 100.0 

mcxeTa-mTianeTi 

1.5 9.9 3.8 15.5 5.9 1.8 0.7 16.0 1.0 43.9 100.0 

Sida qartli  

3.1 11.3 2.8 15.6 5.2 0.5 0.7 16.7 0.3 43.7 100.0 

qvemo qarTli 

0.7 11.3 3.0 13.8 7.9 1.6 0.4 19.2 0,7 41.4 100.0 

samcxe-javaxeTi 

2.8 12.0 3.2 13.8 6.8 0.8 0.8 10.8 0.4 48.7 100.0 

kaxeTi 

2.8 11.2 2.9 11.5 5.0 1.0 0.3 22.6 0.5 42.3 100.0 

saSualo 

2.4 11.9 2.7 14.2 6.8 1.3 0.6 15.3 0.8 44.1 100.0 

C,L,S,n(L),n(S) parametrebi mowodebul da Semdgom dadgenil iqna  municipalitetis 
samsaxuris mier da mosaxleobis gamokiTxvis Sedegad. cxrili 2 –Si warmodgenilia 
municipalitetebisaTvis Sedgenili kiTxvaris magaliTi, romlis saSualebiT 
Ddadgenil iqna aRniSnuli parametrebi. 

 
 
 
 

 

cxrili 2. municipaluri samsaxurebisaTvis momzadebuli kiTxvarebi 

# 1 2 3 

1 municipalitetis erTeuli dasaxeleba   

2 mosaxleobis mTliani raodenoba kaci   

3 
mosaxleobis raodenoba, romelsac ar 
miewodeba nagvis gatanis servisi 

kaci/komli 
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4 soflebis raodenoba erTeuli   

5 maRal mTiani soflebis raodenoba erTeuli   

6 
maRal mTiani soflebi yvelaze naklebad 
dasaxlebuli 

erTeuli da dasaxeleba 

  

7 
maRal mTiani soflebi yvelaze mWidro 
dasaxlebiT 

  

8 
maRal mTiani soflebi sadac ar aris 
sagzao infrastruqtura 

  

9 
nagavSemkrebi konteinerebis saerTo 
raodenoba da tipi (moculoba) 

  

10 
maRal mTiani soflebi sadac ar dgas 
nagavSemkrebi konteinerebi 

  

11 
maRal mTiani soflebi sadac ar emsaxureba 
nagavmzidi 

  

12 nagavmzidebis saerTo raodenoba   

13 
maRal mTiani soflebi sadac aRricxulia 
aralegaluri nagavsayreli 

dasaxeleba da aralegaluri 
nagavsayrelebis ricxvi 

  

 

 cxril 3-Si mocemulia f da q parametrebis Sefasebis mixedviT narCenebis 
Segrovebis efeqturoba ama Tu im regionSi. 
 

cxrili 3. narCenebis Segrovebis sixSiris koeficientebis klasifikacia da 
narCenebis Segrovebis efeqturoba 

f narCenebis Segrovebis sixSire q narCenebis Segrovebis efeqturoba 

0  ara 0  ara 

0.2  erTxel TveSi 0.2  Zalian cudi 

0.4  erTxel kviraSi 0.4  cudi 

0.6  orjer kviraSi 0.6  damakmayofilebeli 

0.8  yovel meore dRes 0.8  kargi 

1  yoveldRe 1  Zalian kargi 
 

sakvlevi regionis Sesaxeb damatebiTi informacia mopovebul iqna saqarTvelos 
statistikis erovnuli samsaxuris onlain resursis daxmarebiT [7], kerZod mcxeTa 
mTianeTis regionisaTvis: 

mosaxleobis raodenoba: 159 900 kaci, teritoriuli farTobi: 6 786 km2 
municipalitetebis raodenoba – 4, esenia: mcxeTis, stefanwmindis, duSeTis da 

TianeTis, sul soflebis raodenobaa - 485, aqedan 375 maRalmTiani sofelia. munici-
palitetebis informaciis dasufTavebis samsaxuriT mosargeble mosaxleobis wili 
Seadgens 65%-s, romelTac emsaxureba sami oficialuri nagavsayreli. 

Cvens mier SemoTavazebuli formuliT kalkulaciis saSualo Sedegi mcxeTa-
mTianeTis regionisaTvis moyvanilia me-4 cxrilSi, saidanac Cans, rom sakvlevi 
regionisaTvis saSualod maRalmTian ruralur teritoriebze aralegaluri 
nagavsayrelebis warmoqmnis albaToba Seadgens 54.1%. amasTan mxcxeTa-mTianeTis 
municipalitetebs Soris gamovlinda mniSvnelovani gansxvaveba narCenebis marTvis 
kuTxiT (cxr. 5). cxrili 5-dan Cans, rom metad rTuli mdgomareoba aRiniSneba 
duSeTis municipalitetSi, sadac aRniSnuli Sedegi uaxlovdeba 70%-s, xolo 
ukeTesi mdgomareobaa yazbegsa da mcxeTis municipalitetebSi, rac aixsneba bolo 
oris turustuli politikis gavleniT. 
 

cxrili 4. mcxeTa-mTianeTis regionis maRalmTiani ruralur teritoriebze 
aralegaluri nagavsayrelebis warmoqmnis albaTobis kalkulacia 

parametri ganzomileba aRvniSvna maCvenebeli 
msn raodenoba kg/kaci/dRe A 0.3 
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mosaxleobis raodenoba kaci C 10 392 

didi konteinerebis tevadoba kg L 220 

didi konteinerebis raodenoba cali n(L) 80 

patara konteinerecalibis tevadoba jg S 20 

patara konteinerebis raodenoba cali n(S) 15 

msn Segrovebis sixSire - f 0.4 

msn Segrovebis efeqturoba - q 0.2 

warmoqmnili msn saerto raodenoba kg/dRe B  2 599.0 

gatanili msn saerto raodenoba kg/dRe E L*n(L)+S*n(S)*f*q 1 432.0 

darCenili msn saerto raodenoba kg/dRe H B-E 1 685.6 

aralegaluri nagavsayrelebis 
warmoqmnis albaToba 

% D H/B*100 54.1 

 
cxrili 5. mcxeTa-mTianeTis regionis municipalitetebis maRalmTiani ruralur 
teritoriebze aralegaluri nagavsayrelebis warmoqmnis albaTobis kalkulacia 

parametri ganzomileba aRvniSvna 

maCvenebeli 

mc
x
eT

is
 

ya
z
b
eg

is
 

d
u
S
eT

is
 

T
ia
ne
T
is

 

msn raodenoba kg/kaci/dRe A 0.35 0.3 0.25 0.3 
mosaxleobis raodenoba kaci C 1090 2400 4402 2500 

didi konteinerebis 
tevadoba 

kg L 220 220 220 220 

didi konteinerebis 
raodenoba 

cali n(L) 17 25 17 21 

patara konteinerecalibis 
tevadoba 

jg S 20 20 20 20 

patara konteinerebis 
raodenoba 

cali n(S) 0 3 7 5 

msn Segrovebis sixSire - f 0.4 0.4 0.4 0.4 
msn Segrovebis efeqturoba - q 0.2 0.2 0.2 0.2 
warmoqmnili msn saerto 

raodenoba 
kg/dRe B A*C 381.5 720 1100.5 750 

gatanili msn saerto 
raodenoba 

kg/dRe E L*n(L)+S*n(S)*f*q 299.2 444.8 310.4 377.6 

darCenili msn saerto 
raodenoba 

kg/dRe H B-E 82.3 275.2 790.1 372.4 

aralegaluri 
nagavsayrelebis warmoqmnis 

albaToba 

% D H/B*100 21.5 38.2 71.8 49.7 

 
sainteresoa agreTve mcxeTa-mTianeTis magaliTze ukanono nagavsayrelebis 

savaraudo raodenobis gamovTvala: 

 375 maRalmTiani sofeli (romelTa Soris mniSvnelovani nawili 
dausaxlebelia);  

 1 685.6 kg sayofacxovrebo narCenebis naSTebi (wina cxrili) - narCenebis 
raodenoba, romlebic nagavsayrelze gadaaqvT; 

 180-250 kg msn avsebs 1 m3 moculobisa da 80 m2 farTobis aralegalur 
nagavsayrelis 

 Sesabamisad, aralegaluri nagavsayrelis teritoria, romelic yoveldRe 
yalibdeba  - 1685.6x80: 250 = 539 m2;   

 aralegaluri nagavsayrelebis saSualo farTobi saqarTveloSi-  3.5m2 (2m2 dan 
5m2 -mde) [8]; 



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

96 

 Sesabamisad, SegviZlia gamovTvaloT bunebrivi ukanono nagavsayrelebis 
savaraudo raodenoba mcxeTa-mTianeTis teritoriaze - 539: 3.5 = 154 
aralegaluri nagavsayreli. 

Teoriuli gaTvlebi SeiZleba SevadaroT Cvens mier eqspediciebis meSveobiT im 
soflebis (82 sofeli) CamonaTvals, sadac aRmoCenil iqna 1-2, zog SemTxvevaSi ki 3 
aralegaluri nagavsayreli (ZiriTadad lokalurad nagavsayrelebis raodenoba 
damokidebulia mosaxleobis simWidroveze da soflisa da Tavad nagavsayrelis 
farTobze)  

duSeTis municipaliteti: gremisxevi, petriani, miqeliani, qarquSani, WarTali, 
meneso, qveSeTi, araxveTi, zaqaTkari, naRvarevi, seTurni, jaRmiani, maRrani, Zveli 
osebi, davaTi, TanianTkari, zeda mleTa, qveda mleTa, roSka, Satili, gudani, 
doloSa. 

yazbegis municipaliteti: aCxoti, sno, axalcixe, karkuCa, juTa, arSa, sioni, 
vardisubani,fxelSe, gaiboteni, ToTi, qoseli, arTxmo, mna, oqroyana, qvemo, oqroyana, 
Sevardeni, karTsofeli, almasiani, uxaTi, nogyau, abano, ketrisi, tefi, gimara, 
cocolTa, burmasigi, desi, suatisi, resi. 

TianeTis municipaliteti: saWure,omaraulebi, fiWviani, zemo artani, qvemo 
artani, bodaxeva, TeTraulebi, saxevi, sxlovani, quSxevi, RorRa, Wiaura, xaiSo, 
kawalo, buWyinta, verxveli, qvemo Saraxevi, Zebniaurebi, wandrixevi, wikvliaanebui, 
bokoni, evjenti, Jebota 

mcxeTis municipaliteti: bevreTi, msxaldidi, Sankevani,Sralxevi, kevliani, 
Tezami, sxaltba. 

amrigad Cvens mier damuSavebuli Teoriuli meTodologiiT miRebuli Sedegebi 
karg TanxvedraSia eqsperimentulad miRebul SedegebTan, rac gulisxmobs misi 
gamoyenebis SesaZleblobas statistikuri monacemebis safuZvelze eqspediciebis 
gareSe ganvsazRvroT aralegaluri nagavsayrelebis maStabebi TiToeuli 
municipalitetebisaTvis, rac Tavis mxriv saSualebas mogvcems winaswar vivaraudoT 
da ganvsazRroT aralegaluri nagavsayrelebis warmoqmnis albaToba Znelad 
misadgom raionebSi. aqedan gamomdinare Cvens mier miRebuli Sedegebis safuZvelze 
Seiqmneba SesaZlebloba imisa, rom saxelmwifom gansazRvros Tu ra raodenobis da 
ra tipis samuSaoebi unda Caataros momavalSi man  maRalmTian Znelad misasvlel 
regionebTan mimarTebaSi.    
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uak 504.064.2.001.18; 504.064.47; 519.257 
mcxeTa-mTianeTis regionis maRalmTiani ruralur teritoriebze aralegaluri na-
gavsayrelebis warmoqmnis albaTobis Seswavla./dvaliSvili n, buaCiZe n./.stu-is hmi-is 
samecn. ref. Sr. kreb. – 2020. - t.129. - gv.90-96. - qarT.; rez.: qarT., ingl., rus. mimdi-
nare kvlevaSi, adgilobrivi municipalitetebis mxardaWeriT, mcxeTa-mTianeTis ma-
RalmTiani regionisTvis Sekrebil iqna monacemebi, romlebic gviCvenebs: mosaxle-
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obis raodenobas, narCenebis gamomwvevi ZiriTadi wyaroebis arsebobas, Segrovebuli 
narCenebis raodenobas, efeqturobas da sixSires, Sesabamisi teqnikis arseboba/ga-
moyenebas da a.S. am yvela monacemidan gamomdinare, Cves mier SemuSavebuli meTodo-
logiis gamoyenebiT, gamovTvaleT aralegaluri nagavsayrelebis warmoqmnis albaTo-
ba Seswavlil regionSi.  
 

UDC 504.064.2.001.18; 504.064.47; 519.257 

Study of the Probability of the Formation of Illegal Landfills in the High Mountainous Rural Territories 

of Mtskheta-Mtianeti Region./Dvalishvili N, Buachidze N./.Scientific Reviewed Proceedings of the IHM, 

GTU. - 2020 - vol.129 - pp.90-96. Georg.; Abst.: Georg., Eng., Rus. In this research, with the support of the 

local municipality, we’ve collected for Mtskheta-Mtianeti highland region the data showing: the number of 

population, existence of the main sources causing waste, the quantity, efficiency and frequency of waste 

collection, the relevant technic availability etc. Based on all these data by apply our methodology, we count a 

probability of existence of the illegal landfills that can exist in the region. 

  

УДК 504.064.2.001.18; 504.064.47; 519.257 

Исследование вероятности формирования незаконных свалок в высокогорных сельских районах 

Мцхета-Мтианетского региона./Двалишвили Н.Л., Буачидзе Н.С./ Науч. Реф. Сб. Труд. ИГМ ГТУ - 

2020. вып.129 - с.90-96. Груз.; Рез.: Груз., Англ., Рус. В данном исследовании при поддержке местных 

муниципалитетов для горной сельской местности региона Мцхета-Мтианети мы собрали следующие 

данные: численность населения, наличие основных источников, вызывающих отходы, количество, 

эффективность и периодичность сбора отходов, наличие соответствующей техники и т. д. На основании 

всех этих данных, с применением разработанной нами методологии, мы рассчитали вероятность 

существования незаконных свалок, которые могут образоваться в регионе. 
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naleqTa xelovnuri regulireba aris garkveul teritoriaze adamianis xelovnu-

ri Careva bunebriv procesebSi, romelic unda imarTebodes `garemos dacvis Sesaxeb 
saqarTvelos kanonis~ Sesabamisad. am kanonis bolo redaqciis (01.01.2017 w.)  I Tavis, 

me-5 muxlis  `2.b~ punqtis Tanaxmad, romelsac Seesabameba „garemos dacvis ZiriTadi 
principebi~-dan `mdgradobis principi~, aRniSnuli saqmianobis ganxorcielebisas sa-
SiSroeba ar unda eqmnebodes sazogadoebis ganviTarebas da uzrunvelyofili unda 
iyos garemosa da bunebrivi resursebis dacva Seuqcevadi raodenobrivi da xarisxob-
rivi cvlilebebisagan.  

aRmosavleT saqarTveloSi 1980-ian wlebSi warmoebuli naleqTa xelovnuri gazr-
dis (nxg) samuSaoebi garemoze zemoqmedebis masStabebiT bevrad Camouvardeboda 
msxvil dasaxlebaTa  (Tbilisi, rusTavi) garemoze zemoqmedebas transportisa da 
samrewvelo gamonabolqvis moculobis TvalsazrisiT, magram xangrZlivi da uwyveti 
zemoqmedebis Sedegad mas SeuZlia garkveuli cvlilebebis Setana iseTi mgrZnobiare 
elementebis msvlelobaSi, rogoricaa atmosferuli naleqebi, haeris sinotive da 
temperatura, zedapiruli Camonadeni, miwisqveSa wylebis done da sxv. 

klimaturi monacemebis Tanaxmad, hidrometeorologiis institutis nxg poligo-
nebisa da maT mimdebare teritoriebze, naleqTa sezonuri jamebis bunebrivi variaci-
ebi saSualod 20-25% farglebSi icvleba. amave dros dakvirvebis 10-wliani periodis 
ganmavlobaSi Catarebulma gamokvlevebma aCvena, rom wlis Tbil periodSi zemoqmede-
bis Sedegad naleqTa sezonuri jamebis gazrda sakvlev teritoriaze SesaZlebelia 
maqsimum 10-15%-iT, rac TiTqmis orjer naklebia maTi bunebrivi variaciis fargleb-
ze. amis gaTvaliswinebiT, naSromSi [1] miRebuli daskvnis Tanaxmad, SedarebiT xan-
mokle drois monakveTSi (5-10 weli) nxg samuSaoebs ar SeuZlia mniSvnelovani gavle-
nis moxdena bunebrivi garemos datenianebis reJimze. Tumca, axali teqnologiebis ga-
moyenebiT, naleqTa (wvimisa da setyvis) reJimis Sesacvlelad gamiznuli farTomasS-
taburi da xangrZlivi proeqtebis ganxorcielebis SemTxvevaSi SesaZlebelia moxdes 
am reJimis mdgradi cvlileba, rasac SeiZleba mohyves sacdel regionSi radiaciuli 
da siTburi balansis garkveuli transformireba. es, Tavis mxriv, gamoiwvevs region-
Si klimatis Sesabamis cvlilebas masTan dakavSirebuli ekologiuri SedegebiT [2], 
rac SeiZleba uaryofiTad aisaxos sazogadoebis ganviTarebaze da gamoiwvios mosax-
leobis ukmayofileba.  aRniSnuli sakiTxi detaluri samecniero ganxilvis sagnad 
unda iqces manam, sanam gadawydeba SerCeul regionSi makristalebeli reagentis ga-
moyenebiT farTomasStaburi zemoqmedebis samuSaoTa Catareba  naleqTa xelovnuri 
gamowvevis mizniT. am gamokvlevaSi gaTvaliswinebuli unda iyos rogorc garemos 
daWuWyianeba gamoyenebuli reagentebiT, aseve ekosistemebis adaptireba zemoqmedebis 
Sedegad Secvlil klimatur pirobebTan. 

rogorc cnobilia, 1961 wels saqarTveloSi, pirvelad yofil sabWoTa kavSirSi 
Seiqmna setyvis sawinaaRmdego samsaxuri. setyvasaSiSi Rrublebis dasamuSaveblad 
ori wlis ganmavlobaSi AgI-iT damuxtuli raketebi gamoiyeneboda. imis gamo, rom 
qveyanaSi vercxlis didi deficitia, xolo setyvis sawinaaRmdego samuSaoebi sul 
ufro da ufro met farTobs moicavda, sakavSiro organoebma gadawyvites aRniSnuli 
reagenti Secvliliyo toqsikuri iodovani tyviiT (PbI2), romelic 22 wlis ganmavlo-
baSi, 1963 wlidan 1984 wlis ivlisamde gamoiyeneboda sasoflo-sameurneo kulture-
bis setyvisagan dasacavad. cxadia, es qmedeba ewinaaRmdegeba `riskis Semcirebis 
Pprincips~ (Tavi I, muxli 5, punqti `2.a~), romlis mixedviTac saqmianobis subieqti 
Tavisi saqmianobis dagegmvisa da ganxorcielebisas valdebulia miiRos saTanado 
zomebi garemoze da adamianis janmrTelobaze mavne zemoqmedebis riskis Tavidan as-
acileblad an Sesamcireblad.  

 kaxeTSi garemos tyviiT SesaZlo gaWuWyianebis kontrolis mizniT Tbilisis 
saxelmwifo universitetis analizuri qimiis kaTedra zomavda tyviis Semcvelobas 
sawarmoo obieqtebisa da avtomagistralebidan moSorebiT, atmosferul haerSi da 
naleqebSi, kvebis produqtebSi, zedapirul da gruntis wylebSi. gazomvis Sedegebis 
Tanaxmad arc erT garemoSi tyviis momatebis raime saSiSi gadaxrebi ar aRniSnula.  
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1981-1984 wlebSi, rodesac gansakuTrebiT didi iyo iodovani tyviiT damuxtuli 

raketebis xarji, da mosaxleobam atexa gangaSi sisxlSi tyviis donis momatebis Se-

saxeb, saqarTvelos ssr mecnierebisa da teqnikis saxelmwifo komitetis xelmZRvane-

lobiT geologiis institutis laboratoriam damatebiTi kvlevebi Caatara kaxeTis 

regionSi. aRmoCnda, rom tyviis Semcveloba alaznis velis zedapirul da gruntis 

wylebSi 2,9 mkg/l-s Seadgenda, Setivnarebul da fskeris naleqebSi 25-22 mkg/g-s, mar-

cvleulSi 0.3-0.4 mkg-s,  1981-1983 wlis mosavlis RvinoebSi- 0-dan 11.5 mkg/l-mde da ar-

afriT ar gansxvavdeboda sxva regionebis monacemebisagan. laboratoriuli gazomve-

bis daskvnis mixedviT zogjer atmosferul haersa da naleqebSi tyviis Semcveloba 

fonur mniSvnelobaze maRali, xolo zdk-ze dabali iyo da adamianis janmrTelobis-

Tvis araviTar saSiSroebas ar warmoadgenda. miuxedavad miRebuli damaimedebeli 

daskvnebisa, gadawyvetilebis miReba, iodovani tyviis setyvis Rrublebis dasamuSa-

veblad gamoyenebis Sesaxeb, araswor nabijad SeiZleba CaiTvalos. daculi unda iy-

os garemos dacvis kanonis Tavi I-is, 5-e muxlis, `2.g~ punqtiT gansazRvruli prior-

itetulobis principi“, rac imas niSnavs, rom qmedeba, romelmac SeiZleba gamoiwvios 

uaryofiTi zegavlena garemoze da adamianis janmrTelobaze, SeiZleba Seicvalos 

sxva, naklebriskiani, Tundac ufro ZviradRirebuli qmedebiT. prioriteti eniWeba 

ukanasknels, Tu misi Rirebuleba ar aRemateba naklebadRirebuli qmedebiT miyenebu-

li ekologiuri zianis Sedegad zaralis anazRaurebis xarjebs. 

1979 wlidan, nxg samuSaoTa dawyebis Semdeg, hidrometeorologiis institutis 
mier ioris poligonsa da mis mimdebare sakontrolo teritoriebze sistematurad 
tardeboda, garemos daWuWyianebis kontrolis mizniT, saeqspedicio gazomvebi. 1981 
wlidan aRniSnul gazomvebs daemata xrami-faravnis poligonze periodulad Catare-
buli gazomvebic. es samuSaoebi gulisxmobda institutis specializebuli labora-
toriis TanamSromlebis mier, mZime liTonebis koncentraciis dadgenis mizniT, sin-
jebis aRebas haerSi, atmosferul naleqebSi, zedapirul wylebsa da niadagSi. anal-
izis Sedegad miRebuli monacemebiT gamovlenili iqna, rom garemos aRniSnul kompo-
nentebSi mZime liTonebis Semcveloba icvleba normis farglebSi da naleqTa xelov-
nuri gazrdis samuSaoebi ar axdens gavlenas maT koncentraciebze.  

am monacemebis dasazusteblad mogvianebiT, 2000 wlisTvis [1] damatebiT Catarda 
nxg samuSaoebSi gamoyenebul reagentSi Semavali elementebiT _ vercxliTa da iod-
iT bunebrivi garemos dabinZurebis axali Sefasebebi. aRniSnul iqna, rom atmosfero-
Si gafrqveuli vercxlis iodidi, mzis ultraiisferi gamosxivebis zegavleniT, ga-
nicdis swraf degradacias da 2-6 saaTis Semdeg iSleba Semadgenel elementebad. ma-
Ti saSualo koncentracia haerSi, msoflios sxvadasxva regionSi Catarebuli gazom-
vebis Tanaxmad, zemoqmedebis dReebSi icvleba SualedSi (1.1-2.4).10-7 mg/m, xolo maqsi-
maluri koncentracia erTjeradi zemoqmedebis areSi Seadgens (1.6-1.8) .10-5 mg/m, rac 5 
rigiT naklebia normatul dokumentebiT orive elementisTvis (Ag da I) dasaSveb kon-
centraciaze.  

amrigad, ioris poligonis funqcionirebis SemTxvevaSi 16.8 g AgI-is Semcveli 
setyvasawinaaRmego raketa `alazanSi~ gamoyenebuli reagentiT sargeblobis dros 
garemos mniSvnelovani daWuWyianeba mosalodneli iqneba aTasobiTi  wlis Semdeg [1], 
ra droSic kacobrioba Rrublebze zemoqmedebisaTvis, SesaZlebelia, sul sxva teq-
nologiebze gadavides. rac Seexeba zamTris periodSi mTian regionebSi nxg samuSao-
Ta sistematurma  da xSirma gamoyenebam SeiZleba mosaxleobis mxridan uaryofiTi 
reaqcia gamoiwvios gzebze didTovlobis DSedegad satransporto mimosvlis garTu-
lebis gamo. 

ukanasknel xanebSi erT-erTi umniSvnelovanes problemas warmoadgens garemos 
dacva iseTi fizikuri faqtorebisagan, rogoricaa: xmauri, vibracia, ultrabgera, 
eleqtromagnituri gamosxiveba, radiaciis zemoqmedeba (Tavi VIII, muxli 29, punqtebi 
~1.b~ da `1.g~).  
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setyvis sawinaRmdego samuSaoebis mimdinareobis periodSi kaxeTis mosaxleobaSi 
gavrcelda mosazreba radiolokaciuri sadgurebiT ganpirobebuli radiaciuli fo-
nis momatebis Sesaxeb. meteorologiuri radiolokatori (mrl) radiaciis gamosxive-
bis ara, magram radiosixSiris eleqtromagnituri velebis (emv) gamosxivebis ZiriTa-
di wyaros ki namdvilad warmoadgens. Tumca radiolokaciuri sistemebis mier Seq-
mnili eleqtromagnituri signali principulad gansxvavdeba sxva wyaroebis gamosxi-
vebisagan, rac gamowveulia imiT, rom antenis periodulad sivrceSi gadaadgileba 
iwvevs gamosxivebis sivrciT wyvetilobas. gamosxivebis droSi wyvetiloba ki ganpi-
robebulia gamosxivebaze radiolokatoris muSaobis ciklurobiT. mag. mrl-is jamu-
ri namuSevari droiTi wyvetilobiT (30 wT gamosxiveba, 30 wT _pauza) dReRameSi 12 
saaTs ar aRemateba, maSin, rodesac aeroportebis rl sadgurebi umetes SemTxvevaSi 
dReRamur reJimSi muSaobs. wriuli mimoxilvis maxvilad mimarTuli antenebis gamo-
yeneba iwvevs zemaRali sixSiris diapazonis eleqtromagnituri gamosxivebis intensi-
vobis mniSvnelovnad gazrdas da qmnis garemoSi energiis nakadis maRali simkvrivis 
didi daZabulobis zonebs, rac gansakuTrebiT araxelsayrel pirobebs uqmnis aerop-
ortis maxloblad ganTavsebul sacxovrebel raionebs [3]. 

rac Seexeba naleqTa xelovnuri regulirebis samuSaoebSi gamoyenebuli zemaRa-
li sixSiris meteorologiuri radiolokatorebis gamosxivebas, janmrTelobisTvis 
sazianoa mxolod antenis gamosxivebis areSi moxvedrisas ramdenime aTeuli metris 
manZilze, sakmaod xangrZlivi drois ganmavlobaSi. es problema moxsnilia, radgan 
mrl sadgurebi SemaRlebul adgilebzea ganTavsebuli da antena horizontis dabla 
arasodes ar eSveba. amasTan erTad sistematurad izomeba gamosxivebis simkvrive, ra-
Ta dasaSveb normas ar gadaaWarbos.  

atmosferul procesebze zemoqmedebis kidev erT samarTlebriv aspeqts warmoad-

gens mezobel qveynebs Soris  naleqTa teritoriuli gadanawilebis sakiTxi, rome-

lic regulirdeba garemos dacvis sferoSi kompetenciaTa gamijvnis kriteriumiT 

(Tavi IV, muxli 12, punqti `1.g~). 

aRmosavleT saqarTvelos teritoriaze wlis Tbil periodSi naleqwarmomqmneli 
procesebis SemoWras umeteswilad adgili aqvs dasavleTidan. am periodSi naleqis 
momcemi saRrublo sistemebis gadaadgileba xdeba saqarTvelodan azerbaijanis mi-
marTulebiT. naleqTa xelovnurma gazrdam zafxulis konveqciuri Rrublebidan Se-
saZloa sazogadoebis nawilSi gamoiwvios protesti imis gamo, rom saqarTvelo nxg 
samuSaoebiT TiTqos `iTvisebs~ wvimis im raodenobas, romelic bunebrivad unda mo-
suliyo mis aRmosavleTiT mdebare teritoriebze. specialistebs Soris am sakiTxze 
dava TiTqmis dasrulebulia, radganac rogorc Teoriulad [4], ise savele dakvirve-
bebiTac [5] dadgenilia, rom frontaluri procesebis dros haeris moZrav masaSi 
xdeba naleqwarmomqmneli procesebis swrafi regeneracia sxvadasxva fizikuri Tvise-
bebis mqone haeris masebis intensiuri Serevis Sedegad. am masStaburi procesebis 
fonze calkeuli raionis farglebSi Rrublis naleqwarmomqmnel meqanizmze loka-
luri zemoqmedeba ver axdens SesamCnev gavlenas naleqTa generirebasa da gamoyofa-
ze mTliani regionis masStabiT.  rac Seexeba haeris calkeul masaSi warmoqmnili 
Sidamasiuri konveqiuri Rrublebidan naleqebis gamowvevas, romelTa wili aRmosav-
leT saqarTvelos pirobebSi 30-40%-s Seadgens [6], zemoqmedebam SesaZlebelia mar-
Tlac gamoiwvios garkveuli cvlileba naleqTa teritoriul ganawilebaSi kavkasi-
onis samxreT ferdobebiT dakavebul am regionSi. Tumca saerTaSoriso TanamSrom-
lobis farglebSi analogiuri samuSaoebis gagrZeleba istoriuli saingilos teri-
toriaze azerbaijansac sasikeTod waadgeboda mingeCauris wyalsacavis wylis dama-
tebiTi resursebiT Sevsebis gamo. aqve isic unda aRiniSnos, rom SromaSi [5] miRebu-
li Sedegi, kaxeTis raionebSi setyvasTan brZolis samuSaoTa sezonur naleqebze um-
niSvnelo gavlenis Sesaxeb, miuTiTebs imaze, rom nxg samuSaoebSi erTi rigiT nakle-
bi koncentraciiT reagentis dozireba optimaluria Rrublis garkveul stadiaze na-
leqTa stimulirebisaTvis, 1 rigiT gazrdili dozireba ki iwvevs naleqwarmomqmneli 
procesebis CaxSobas. rac Seexeba civ periodSi samxreT kavkasiis qveynebs Soris na-
leqTa gadanawilebis problemas nxg samuSaoTa Catarebis SemTxvevaSi, azerbaijanis-
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Tvis naklebad aqtualuria saqarTvelos mimdebare raionebSi Tovlis simciris gamo, 
xolo somxeTisaTvis sakiTxi moiTxovs damatebiT gamokvlevas. 

amrigad, daskvnis saxiT SeiZleba iTqvas, rom bunebis dacvis Sesaxeb saqarTve-
los kanonis `garemoze zemoqmedebis Sefasebis principis~ Tanaxmad (Tavi I, muxli 5, 
punqti `2.k~) subieqti Tavisi saqmianobis proeqtirebis an dagegmvis SemTxvevaSi val-
debulia gaiTvaliswinos da Seafasos am saqmianobis SesaZlo zemoqmedeba garemoze 
kanoniT dadgenili wesiT. kerZod, naleqTa xelovnuri regulirebis mizniT farTo-
masStaburi zemoqmedebis samuSaoebis dawyebamde detalurad unda iqnas gamokvleu-
li rogorc garemos daWuWyianeba gamoyenebuli reagentebiT, aseve ekosistemebis ad-
aptireba zemoqmedebis Sedegad Secvlil klimatur pirobebTan. daculi unda iyos 
mosaxleoba fizikuri faqtorebis (eleqtromagnituri an radiaciuli gamosxiveba) 
uaryofiTi zemoqmedebisagan. mogvarebuli unda iqnas mezobel qveynebs Soris  na-
leqTa teritoriuli gadanawilebasTan dakavSirebuli problemebi da sxv. 
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uak. 551.583 
naleqTa xelovnuri regulirebis samuSaoTa Catarebis samarTlebrivi aspeqtebi. 
/kapanaZe n., beritaSvili b., cincaZe T./.stu-is hmi-is samecn. ref. Sr. kreb. – 2020. - 
t.129. - gv.97-101. - qarT.; rez.: qarT., ingl., rus. naleqTa xelovnuri regulireba aris 
garkveul teritoriaze adamianis xelovnuri Careva bunebriv procesebSi, romelic 
unda imarTebodes `garemos dacvis Sesaxeb saqarTvelos kanonis~ Sesabamisad. dadge-
nili iqna, rom xanmokle drois monakveTSi (5-10 weli) naleqTa xelovnuri gazrdis 
(nxg) samuSaoebs ar SeuZlia mniSvnelovani gavlenis moxdena bunebrivi garemos da-
tenianebis reJimze. 16.8 g AgI-is Semcveli setyvasawinaaRmego raketiT sargeblobis 
dros garemos mniSvnelovani daWuWyianeba mosalodneli iqneba aTasobiTi  wlis 
Semdeg. rac Seexeba iodovan tyviis gamoyenebas setyvis Rrublebis dasamuSaveblad, 
miuRebeli aRmoCnda misi toqsikurobis gamo. garemos dacvis Sesaxeb kanonis Tana-
xmad, mosaxleoba daculi unda iyos iseTi fizikuri faqtorebisagan, rogoricaa 
eleqtromagnituri an radiaciuli gamosxiveba. aseve mniSvnelovania, nxg samuSaoebis 
SesaZlo Catarebis SemTxvevaSi, mezobel qveynebs Soris naleqTa teritoriuli 
gadanawilebasTan dakavSirebuli problemebis mogvareba.  
 
UDC. 551.583 

The legislative aspects of precipitation artificial modification activities. /Kapanadze N., Beritashvili B., 

TsintsadzeT./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.97-101. Georg.; Abst.: 
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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); 
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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 

 



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

105 

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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Tviuri da sezonuri mniSvnelobebi. Seswavlilia aRniSnuli parametrebis droSi 
cvlilebis Taviseburebani da Sefasebulia klimaturi periodebis mixedviT am cvli-
lebaTa raodenobrivi maCveneblebi. qalaq Tbilisis haeris saSualo temperaturis 
cvalebadobaze globaluri daTbobis gavlenis Sesafaseblad detalurad iqna gaan-
alizebuli dakvirvebis mTel rigSi (1881-2018) Semavali rogorc sxvadasxva sididis 
dadebiTi da uaryofiTi gadaxrebis (1961-1990 ww. sabaziso periodis mimarT) ganmeo-
radobebi Tveebis mixedviT, aseve maTi raodenobaTa sezonuri msvleloba aTwleu-
lebis mixedviT. gamovlenilia dadebiTi anomaliebis zrdis tendencia, SemoTavaze-
bulia klimatis SesaZlo cvlilebasTan saadaptacio RonisZiebebi. 
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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. 
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среднегодовые, среднемесячные и сезонные данные температур г. Тбилиси за период 1881-2018 гг. 

Исследованы особенности изменчивости этих данных. Сделано сравнение количественных показателей 
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(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. 
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mzeze gamovlenili movlenebi: mzis alebi, masiuri koronaluri amofrqvevebi, 
(CMEs), mzis energetikuli nawilebi (SEPs) aris farTomasStabiani amindis warmomqm-
nelebi geo-sivrceSi. rodesac plazmuri giganturi Rrubeli ifrqveva mzis tranzi-
tuli movlenebidan, is urTierTqmedebs dedamiwis magnitur garemosTan. geomagnitu-
ri Stormebi (Geomagnetic storms) SeiZleba daxasiaTdes geomagnituri sferos komponen-
tis depresiiT. dedamiwis magnituri velisHkomponentis es depresia gamowveulia wri-
uli denebiT, romlebic gars uvlis dedamiwas dasavleTis mimarTulebiT. dedamiwis 
ionosfero pasuxobs mzisa da magnetosferos sxvadasxva movlenebs. ionosferos el-
eqtronebis simkvrivis simaRle da adgilmdebareoba damokidebulia mzis ultraiis-
feri nakadis, rentgenis sxivebis nakadis da neitraluri qarebis da eleqtruli 
velis dinamiuri efeqtis cvalebadobaze. geomagnituri Stormis dros, dedamiwis 
magnitosferos dawnexvis gamo mzis qariT, eleqtruli velebi fiqsirdeba geo-
magnituri velis Zalwirebis mTeli sigrZis gaswvriv maRali ganedebis ionosferoSi. 
zogjer, es eleqtruli veli da maRali energiis mqone damuxtuli nawilakebi Ter-
mosferos qveda fenebamde aRweven. zrdian ionosferos gamtareblobas da avroras 
zonebs. es intensiuri eleqtruli denebi ganapirobebs maRali ganedebis ionosfero-
sa da magnitosferos dawyvilebas da aZliereben energiis miwodebas, rac mniSvnelo-
vnad aTbobs ionizebul da neitralur airebs. drois masStabiT, arsebobs ori tipis 
efeqti dedamiwaze mzis tranzientebis mier warmoebuli; swrafi da dagvianebuli. 
geomagnituri Stormuli efeqtebi dagvianebulia mzidan amotyorcnili nawilakebis 
gavlenis gamo.  

dedamiwis sadamkvirveblo sistemis (Earth Observing Sysytem) programis farglebSi 
daiwyo dedamiwis Seswavla Tanamgzavruli dakvirvebis monacemebiT, NASA,   NOAA da 

EUMETSAT programebis farglebSi ganxorcielda Tanamgzavrebis gaSveba aRWurvile-
bs sxvadasxva tipis sensorebiT. aqtualuri gaxda ionosferos amindis amocana, 
romlis mixedviT dedamiwaze amindis Camoyalibeba iwyeba atmosferos maRal fenebSi. 
NASA-s magnituri velis sadamkvirveblo Tanamgzavri MMS, THEMIS da mzeze dakvi-
rvebis Tanamgzavrebi: SOHO, SDO, SOLAR PROBE, da sxv. gaSvebis Semdeg ganuwyvetlad 
gadmoscemen informacias mzis parametrebis cvalebadobaze, kosmosuri sxivebis 
maxasiaTeblebze da dedamiwis magnituri velis reaqciaze am cvlilebebze [1.2].  

dedamiwis magnituri veli warmoadgens fars, romelic icavs kosmosuri mokle-
talRovani gamosxivebisgan da mudmivad imyofeba didi zemoqmedebis qveS. igi gan-
sakuTrebiT ziandeba mzis koronaluri amofrqvevebis, mzis laqebis, mzis magnituri 
velis da kosmosuri sxivebisgan. damuxtuli nawilakebi: protonebi, eleqtronebi, me-
zonebi, dadebiTi da uaryofiTi ionebi da neitronebi iwveven magnituri velis Za-
lwirebis wyvetad da SemoiWrebian atmosferoSi. polusebze isini iwveven egreT wo-
debul Aurora Borealis. saerTod dedamiwaze ki geomagnitur qariSxlebs, romlebic did 
rols TamaSoben amindis CamoyalibebaSi dedamiwaze. sxvadasxva damuxtuli nawilake-
bi moqmedeben, rogorc Rrublis kondensaciis birTvebi da iwveven Rrublis safaris 
gazrdas, aseve moqmedeben, rogorc wvimis da yinulis kristalebis damatebiTi birT-
vebi, rac iwvevs naleqis gazrdas konkretul adgilebSi.   aseve damuxtuli nawilek-
ebi atmosferoSi aZliereben eleqtrul vels rac gamoixateba elWeqebis intensivob-
is zrdaSi. ionosferos amindis prognozisTvis farTo gamoyeneba moipova eleqtron-
ebis sruli Semcvelobis parametrma, romelsac NASA Tanamgzavri THEMIS gadmoscems. 

mze gadis 22 wlian cikls, romlis drosac misi magnituri polusebi 
Setrialdeba (pole reverse), mzis laqebis aqtivobis sixSiris mixedviT. es moicavs 11 
wlian ciklur fazebs. pirvel fazaze magnituri polusebi polarobas Secvlian 
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(reversi). meore fazis dros magnituri polaroba ubrundeba pirvandels. mzis 
Stormuli aqtivoba mkacrad damokidebulia am fazebze. 

mzis laqebi is adgilebia, sadac warmoiqmneba Stormebis umetesoba. mze brunavs 
Tavisi RerZis garSemo, daaxloebiT 27 dRiani periodiT da mzis laqebis umetesoba 
aqtiuri rCeba ramodenime brunvis ganmavlobaSi da warmoqmnis ciklur 27 dRian 
mzis Storms.  

mzis alebi mzis zedapirze mimdinare amofrqvevebia. amofrqvevidan daaxloebiT 
8wT-is Semdeg eleqtromagnituri mZlavri radiacia gama sxivebis, ukiduresi 
ultraiisferi, rentgenis sxivebis da radiotalRebis saxiT aRwevs dedamiwaze. 
ultraiisferi talRebi aTboben atmosferos zeda fenebs. rentgenis sxivebi 
amoyrian eleqtronebs atomebidan da qmnian damatebiT didi raodenobiT 
eleqtronebis Rrubels radiaciul sartylebze. mzis alebi axSoben Tanamgzavrul 
kavSirs, radarul kavSirs, axSoben mokle-talRur radiokavSirs, xSirad iwveven 
Tanamgzavris orbitis parametrebis cvlilebas da sxva SeSfoTebebs. 

CME aris maRal-energetikuli airis Rrubeli, dabali an saSualo energiebis 
nawilakebis plazma, garSemortymuli magnituri veliT. roca is ejaxeba dedamiwas 
es veli da plazma SeiWreba dedamiwis magnitur velSi, rac qmnis droebiT 
SeSfoTebas dedamiwis magnitosferoSi - magnitur Storms da denebis ekvatorul 
dinebebs, sxvadasxva gradientebs da iwvevs damuxtuli nawilakebis gadaxras 
dedamiwis maxloblobaSi. maTi warmoqmnis adgili xSirad mzis alebis siaxlovesaa. 

geomagnituri Stormebis siZliere da mikidebulia dedamiwis magnituri velis 
orientaciaze mzis velTan dakavSirebiT. Tu samxreT mimarTulia, maSin Zlieria, Tu 
CrdiloeT mimarTuli- susti. 

mzis koronalur amofrqvevebs (CMEs), mzis energetikuli nawilakebs (SEPs) SeuZ-
liaT Semdegi gavlenis moxdena: safreni aparatebis eleqtrobis dazianeba da 
mwyobridan gamoyvana, van-alenis radiaciuli sartylis wanacvleba, yvela saxis kav-
Sirgabmulobis darRveva, kosmosuri frenebis parametrebis cvlileba, gaz da nav-
Tobsadenebis korozia, komunikaciebis sistemis moSla da aRWurvilobis dazianeba, 
eleqtruli ganmuxtvbis saSiSroeba, gul-sisxlZarTvTa daavadebebis gamwvaveba, ene-
rgosistemis wyveta da sxv. es movlena 1-3 dRe grZeldeba da vrceldeba mTel mag-
nitosferul regionze da iwvevs magnituri velis mkveTr Semcirebas. magnetosferos 
qariSxali 1-dan 3-dRiani movlenaa da am dros magnituri velis mkveTri Semcirebaa. 
qariSxlisa da qve-qariSxlebis dros ionosferos   didi raodenobis siTbo gad-
aecema energetikul nawilakTa mZlavri energiiT. didi energia zrdis ionosferos 
temperaturas, iwvevs farTomasStabiani ionebis dreifs da neitralur qarebs [3,4]. 

dakvirvebebma aCvena, rom energetikuli nawilakebi   gavlenas axdens talRis 
gavrcelebis, zonaluri temperaturisa da zonalur qarebze CrdiloeT naxevar-
sferoSi zamTris stratosferoSi. Tumca, is meqanizmebi, romliTac es cvlilebebi 
moxda, jer kidev ucnobia. dedamiwis atmosferoSi momxdari cvlilebebi gamowveuls 
mzis cvlilebebis an gazrdili anTropogenuri aqtivobisa da momatebuli saTburi 
gazebis (GHG) koncentraciis cvlilebis gamo, dedamiwis atmosferos energetikuli 
balansi icvleba da es gavlenas axdens mis dinamikaSi. cvlilebebi SeiZleba moxdes 
atmosferuli gravitaciuli talRebis, planetaruli talRebis propagciaSi, 
romelic mniSvnelovan rols asrulebs Sua atmosferos zogad mimoqcevaSi. 
Termofsfero-ionosferos sistema cnobili sistemuri meqanizmebis, aseve kosmosuri 
amindis Sedegad, arsebiTad gansxvavdeba simaRlis, grZedis, grZedis, universaluri 
drois, sezonis, mzis ciklisa da geomagnituri aqtivobiT. pirveladi marTvis 
meqanizmi mzis radiaciaa (EUV da UV), magram aseve ionosfero-Termosfero sistemaze 
mniSvnelovan gavlenas axdens magnitosferuli nawilakebisa da magnetosferos 
eleqtruli velebi. mamoZravebeli procesebi gansazRvravs zeda atmosferos 
ionizebul da neitraluri Semadgenlobis simWidroves, Semadgenloba da rac 
mTavaria, temperaturas. 

dedamiwis klimatis cvlileba mze-dedamiwis fizikis kvlevis fokusuri 
wertilia da gansakuTrebuli yuradReba eqceva troposferos, Sua atmosferos, 
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geosivrcis (mezosferos, Termosferos, ionosferos da magnetosferos) da mzis 
aqtivobis SekavSirebas.  

CME aris maRal-energetikuli airis Rrubeli, dabali an saSualo energiebis 
nawilakebis plama, garSemortymuli magnituri veliT. roca is ejaxeba dedamiwas es 
veli da plazma SeiWreba dedamiwis magnitur velSi, rac qmnis droebiT SeSfoTebas 
dedamiwis magnitosferoSi - magnituri Stormi da denebis ekvatorul dinebebs, 
sxvadasxva gradientebs da iwvevs damuxtuli nawilakebis gadaxras dedamiwis 
maxloblobaSi. maTi warmoqmnis adgili xSirad mzis alebis siaxlovesaa 

mze ganuwyvetliv asxivebs dedamiwas da mis speqtrul simkvriveSi mniSvnelovani 
cvlilebebia. dacemuli radiacia ganuwyvetliv icvleba magnitosferoSi, 
TermosferoSi da ionosferoSi mimdinare movlenebis gamo. mzis kvazi-mdgradi 
nakadebic aseve icvleba mzis amofrqvevebis gamo, romlebic aCqareben damuxtul 
nawilakebs da iwveven gomagnitur Stormebs, zedapirze didi raodenobiT dacemuli 
energetikuli nawilakebis Tanamdevi zemoqmedebT dedamiwaze. 

geomagnituri indeqsebi aris   geomagnituri aqtivobis zoma, romelic xdeba 
drois mokle monakveTSi. zeda atmosferuli fizikis, mzis xmeleTis urTierTobebis 
Seswavlis an dedamiwis siRrmis Seswavlis dros arsebuli magnituri variaciebis 
gaTvaliswineba aucilebeli xdeba. am modulSi unda gaerTiandes dedamiwis iono-
sferos da magnetosferos reaqciis Seswavla mzis aqtivobis cvlilebebze. dst, kp, aa 
geomagnituri indeqsebi da Stormamde da Stormis Semdeg, 3 dRis meteorologiuri 
parametrebis (temperatura, naleqebis, wnevis) dakvirvebis monacemebi da sinoptikuri 
rukebi gamoiyeneba korelaciuri analizisTvis.    

  mzis aqtivoba SeiZleba ganisazRvros indeqsebis raodenobis an indeqsebis 
kombinaciebiT, rogoricaa mzis laqebis ricxvi WN da radiosixSire F10.7, romelic 
gansxvavdeba mzis eleqtromagnituri gamosxivebisgan da saplanetaTSoriso magnitu-
ri velis daZabulobis B da mzis qaris siCqaris v, romlebic gansazRvraven mzis 
qaris Tvisebebs. 

KP es indeqsebi 1900 wlidan mudmivad gamoiTvleba potsdamis GFZ- is mier da 
xelmisawvdomia veb-gverdze www.gfz potsdam.de [5,6]. Kp indeqsi yvelaze farTod gamoi-
yeneba yvela magnituri maCveneblebiT da 1932w-dan dawyebuli gamoiTvleba potsdam-
Si. igi gankuTvnilia "Geomagnetic activity", an mTel dedamiwaze SeSfoTebis xarisxis 
gamosaxatavad, sami saaTis intervalebiT universaluri droiT. martivi saSualo 
operaciebis dasawyebad, Kp indeqsebi konvertirebulia cxrilis gamoyenebiT, maTi 
kvazi-logariTmiuli masStabidan uxeSad xazovan masStabze (nT), riTac miiReba e.w. 3-
sT ap indeqsi. sabolood, indeqsi ap ganisazRvreba, rogorc saSualod rva 3-saaTiani 
ap indeqsi [7,8]. 

geo-Stormis SeSfoTebis dro (dst) indeqsi, istoriulad gamoyenebulia geomagni-
turi qariSxlis zomisTvis. garda amisa, arsebobs magnitosferoSi warmoqmnili 
denebisagan, romlebic cvlian magnitur vels, e.w. inducirebuli denebi. yvela es 
denebi da magnituri gadaxrebi, romlebic warmoiqmneba adgilze, gamoiyeneba 
planetaruli geomagnituri darRvevebis indeqsis saxelwodebiT Kp. es indeqsi 
safuZvlad udevs NOAA- s ionosferos amindis zomis, geomganturi qariSxalis, an G- 
erTeuli, romelic gamoiyeneba kosmosuri amindis aRsawerad, romelsac SeuZlia 
dedamiwaze arsebuli sistemebis darRveva. 

kvlevisTvis gamoyenebulia Kp geomagnituri indeqsi da 2014-19w. meteorologiuri 
parametrebis (temperatura, wneva. naleqi) dakvirvebis monacemebi. Catarebuli ana-
lizidan dgindeba, rom yvela tipis indeqsisTvis amindis parametrebi mkveTr 
cvlilebas ganicdian: Zlierdeba qari, izrdeba naleqebis raodenoba, icvleba wneva, 
rac naTlad Cans nax.1,2-ze. 

kvlevidan dgindeba, rom geo-magnituri indeqsebi unda gamoiyenebodes saprog-
nozo meTodologiaSi, rogorc erTgvari prediqtori. geo-Stormis gavlenis gaTva-
liswineba aucilebelia amindis prognozebSi da aseve aucilebelia saprognozo mo-
delis dawyvileba dedamiwis magnituri velis modelTan [11,12], rac prognozis si-
zustis da saimedoobis amaRlebis saSualebas mogvcems 
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nax.1. geo-indeqsis da naleqebis damokidebuleba TbilisisTvis 2017w (I-III)..  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2. geo-indeqsis da qaris damokidebuleba TbilisisTvis 2017w (I-III).. 
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uak 551.576 
geomagnituri indeqsebis gamoyeneba amindis da klimatis kvlevaSi./ tatiSvili m., xve-
deliZe z., samxaraZe i., falavandiSvili a./.stu-is hmi-is SromaTa krebuli-.2020 _t.129. 
_gv.108-112. _ qarT. rez.: qarT., ingl., rus.  statiaSi ganxilulia mzeze mimdinare 
procesebi da am procesebis gavlena dedamiwis atmosferoze. kvlevisTvis 
gamoyenebulia 2014-19w Kp geomagnituri indeqsi da. meteorologiuri parametrebis 
(temperatura, wneva. naleqi) dakvirvebis monacemebi. Catarebuli analizidan 
dgindeba, rom yvela tipis indeqsisTvis amindis parametrebi mkveTr cvlilebas 
ganicdian: Zlierdeba qari, izrdeba naleqebis raodenoba, icvleba wneva. maTi 
gaTvaliswineba amindis saprognozo meTodologiaSi aucilebelia 

  

UDC 551.576  

Use of geo-magnetic indices in weather and climate research./ Tatishvili M., Khvedelidze Z., Samkharadze 

I., Palavandishvili A./.Scientific Reviewed Proceedings of the IHM, GTU. - 2020 - vol.129 - pp.108-112. 

Georg.; Abst.: Georg., Eng., Rus. The processes occurred on the Sun and their influence on the Earth 

atmosphere has been discussed in presented paper. To conduct study, Kp geo-magnetic index and 

meteorological observation data for weather parameters (temperature, precipitation, pressure) for 2014-19 

period were used. The conducted analysis clearly indicates that for all types of index weather parameters were 

sharply changed: wind speed has been strengthened, precipitation amount has been increased and pressure has 

been sharply changed. Their consideration in weather prediction methodology is necessary. 

 

УДК 551.576 
Использование геомагнитных индексов в исследованиях погоды и климата./Татишвили М.Р., 
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вып.129 - с.108-112. Груз.; Рез.: Груз., Англ., Рус. Процессы, происходящие на Солнце и их влияние на 

атмосферу Земли обсуждается в представленной статье. Для проведения исследования были 

использованы данные геомагнитного индекса Kp и метеорологических наблюдений на параметры 

погоды (температура, осадки, давление) за период 2014-19 гг. Проведенный анализ четко показывает, 

что для всех типов индексов   параметры погоды были резко изменены: скорость ветра была усилена, 

количество осадков увеличилось, а давление резко изменилось. Их влдючение в методологии 

прогнозирования погоды необходимо. 
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uak 627.14.211.215.1.76 
haeris nakadis mikrocirkulaciuri moZraobis dinamika da klimaturi   

Taviseburebani samegrelo–svaneTis regionze 

z. xvedeliZe, i.samxaraZe, m. tatiSvili, n. zotikiSvili. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,Tbilisi, 

saqarTvelo. Eel-fosta inga.samkharadze562@ens.tsu.edu.ge 

 

Tanamedroveobis erT-erTi umniSvnelovanesi problema, rogorc mecnieruli ase-
ve samrewvelo-praqtikuli TvalsazrisiT, aris lokaluri regionebis klimaturi 
Taviseburebebis Seswavla globaluri daTbobis fonze. uwyveti operatiuli mona-
cemebiT dasabuTebulia, rom zogierTi lokaluri regionis hava mkveTrad gansxvav-
deba garemomcveli midamos klimatisagan. es garemoeba ZiriTadad reliefis for-
mas da misgan gamowveul dinamikur procesebs ukavSirdeba. aqedan gamomdinare, re-
liefis gavlenis parametrebis gansazRvra da maTi analizi metad aqtualuri da 
mniSvnelovania. saqarTvelos teritoriaze arsebul qvaburebSi, ganviTarebuli mik-
rocirkulaciuri procesebis axsna-dasabuTebisaTvis gamoyenebuli iqna hidrodina-
mikuri midgoma. Sefasebulia regionis reliefis maxasiaTebeli parametrebi da 
gaTvlilia orografiuli vertikaluri siCqare. mravalwliuri meteorologiuri 
monacemebis statistikuri damuSavebiT, dadgenilia qvaburebis klimaturi Tavisebu-
rebebi da haeris nakadis dinamikis buneba. es Taviseburebani axsnili iqna modelu-
ri gaTvlebiT. sakvlev regionebze modelurad Sefasebuli procesebi, realurad 
dakvirvebuli movlenebis mimarT, 5%-8% procentis miaxloebaSi Tanxvedrilia. ase-
Ti kvleva mestiis municipalitetis mTlian teritoriaze Sesrulebulia pirvelad 
da miRebul Sedegebs, gamoyenebis TvalsazrisiT, mniSvnelovani Teoriuli da 
praqtikuli perspeqtiva gaaCnia.  

amocanis Teoriuli mxare eyrdnoba [1,2,3] SromebSi moyvanil masalas, kerZod, 

moyvanili sidideebis 
ln

a
x
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
 


 (mTis gavlenis maxasiaTebeli parametrebi 

Sesabamisad, paralelis da meridianis mimarTulebiT) da orografiuli vertikaluri 
siCqaris gamosaxulebis gamoyenebas: 
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P
  - ageostrofiulobis parametri, _ wneva mTis simaRleze, _ wnevis 

standartuli mniSvneloba. am sidideebis gansazRvra-Sefaseba konkretuli loka-
luri regionisaTvis, warmoadgens Cveni kvlevis erT-erT ZiriTad mizans. unda Sefa-
sdes reliefis gavleniT warmoqmnili aRmaval-daRmavali dinebebi. swored es dine-
bebi arsebiTad gansazRvravs adgilobrivi cirkulaciis bunebas da mTel rig kli-
matur Taviseburebebs lokalur qvaburebSi [4-6]. 

realur fizikur-geografiul pirobebze dayrdnobiT gamoiTvala, mestiis Siga 
qvaburisaTvis (qvaburs uWiravs (50×50) km farTobi) orografiis gavlenis miTiTebu-

li parametrebi da aRmoCnda, rom a=7,2·10
-4

 (1/m) da b=10
-4

 (1/m), anu a=7,2b. აqedan gamom-
dinare, qvaburSi qari umetesad (miwispira fenaSi) qris dasavleTidan paralelis mi-
marTulebiT mTavari mTagrexilis gaswvriv. orografiuli vertikaluri siCqare mci-
rea (10 sm/wm-is farglebSi), radganac SemoWrili haeris masa, sami mxridan maRali 
myinvariT dafaruli mTebiT aris SemosazRvruli, amitom mcire vertikaluri siCqa-
ris gamo am mTebze masaTa gadadineba ver xorcieldeba. haeris nakadi mTebidan air-
ekleba (impulsis mudmivobis kanoni) da kvlav tafobSi rCeba sakmarisad xangrZlivi 
droiT. amiTaa swored ganpirobebuli svaneTis klimaturi Tavisebureba _ civi zam-
Tari da xangrZlivi grili zafxuli. moyvanili msjelobidan naTelia, rom miRebu-
li Teoriul-modeluri Sedegi asabuTebs im klimatur gansakuTrebulobas, romelic 
realurad daikvirveba qvaburSi.  
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mestiis meteosadguris monacemebis Tanaxmad, haeris saSualo temperatura 1938-
2008 w.w. yvelaze civi TvisTvis (ianvris) Seadgens -5,7. xolo, yvelaze cxeli Tvis 
(ivnisi) _ aris 16,6. rac Seexeba saSualo wliuri temperaturis msvlelobas bolo 10 
wlis monacemebiT, saSualo wliuri temperatura maqsimaluria 2006 wels (+6,6). imis-
aTvis rom dagvedgina qaris mimarTuleba zogadad mestiis raionisaTvis, Seviswav-
leT qaris siCqaris mimarTulebisa da wnevis ganawilebis 6 wlis monacemebis saSua-
lo mniSvnelobebi 2010-2016 w.w. (nax.1-2), (cxr.1,2). rogorc nax.1-dan Cans, qaris ZiriTa-
di mimarTuleba aris samxreTi da samxreT-dasavleTis (180-2000), rac emTxveva mode-
luri gaTvlebis Sedegad miRebul ricxviT monacemebs. 
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nax.1. qaris siCqaris mimarTuleba 
2010-2016 w.w. Tveebis mixedviT (mestia, 
lentexi, zugdidi 

nax.2. siCqaris saSualo mniSvneloba 2010-2016 
w.w. (mestia, lentexi, zugdidi.) 

 

 

ცxr.1. qaris siCqaris mimarTuleba Tveebis mixedviT. 
qaris mimarTuleba (2010-2016) 

 mestia lentexi zugdidi  mestia lentexi zugdidi 
ianvari 2110 1860 1820 ivlisi 1540 1540 1530 

Tebervali 1550 1860 1620 agvisto 1340 1340 1350 

marti 1580 1580 1590 seqtemberi 1560 1560 1620 

aprili 2040 2040 1990 oqtomberi 162 182 175 
maisi 1910 1620 1660 noemberi 172 172 175 

ivnisi 1580 1860 1750 dekemberi 187 187 142 

 

ცxr.2. wnevis saSualo mniSvnelobebi Tveebis mixedviT. 
wneva (2010-2016) 

 mestia zugdidi  mestia zugdidi 
ianvari 861 1006 ivlisi 855 996 

Tebervali 859 1003 agvisto 857 997 

marti 861 1002 seqtemberi 858 999 
aprili 859 1001 oqtomberi 860 1005 

maisi 857 998 noemberi 862 1003 

ivnisi 855 997 dekemberi 863 1007 
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 haeris nakadis mikrocirkulaciuri moZraobis dinamika da klimaturi Tavisebureba-
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qarT., ingl., rus, mravalwliuri meteorologiuri monacemebis statistikuri 
damuSavebiT dadgenilia, qvaburebis klimaturi Taviseburebebi da haeris nakadis 
dinamikis buneba. es Taviseburebani axsnili iqna modeluri gaTvlebiT. sakvlev 
regionebze modelurad Sefasebuli procesebi, realurad dakvirvebuli movlenebis 
mimarT 5%-8% procentis miaxloebaSi Tanxvedrilia. 
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