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Uuak.551.578.46 
myari naleqebi da Tovlis safari saqarTvelos teritoriaze 

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

vaxuSti bagrationis geografiis instituti 
 

saqarTvelos teritoriaze naleqebis ganawileba, fizikur-geografiuli faqtore-
bis garda, atmosferos cirkulaciur procesebzea damokidebuli. dasavleTidan aR-
mosavleTisaken aRiniSneba naleqebis Semcirebis tendencia, rac Savi zRvis gavlenis 
SesustebiTaagamowveuli, xolo lixisa da arsianis qedebis gavleniT zRvis notion 
haeris masebi gardaiqmneba  kontinentalurad. 

dasavleT saqarTveloSi naleqebis teritorialur ganawilebaSi aRiniSneba rigi 
kanonzomierebani. zRvasTan axlos mdebare teritoriaze, adgilis simaRlis matebas-
Tan erTad izrdeba naleqebis wliuri raodenobac. mdinareebis kodoris, enguris, 
rionis, aWariswylis da sxvaTa auzebis mTian nawilSi, garkveul simaRlemde, adgi-
lis absoluturi simaRlis matebasTan erTad mcirdeba naleqebis raodenoba, rac 
zRvis gavlenis Sesustebaze miuTiTebs, xolo ufro maRla -izrdeba. magaliTisTvis 
mdinare rionis auzSi quTaisidan (114 m. zRvis donidan) onamde (788 m) naleqebis ra-
odenoba 1586 mm-dan 1048 mm-mde mcirdeba, xolo ufro maRla - SovSi (1507 m) - izrde-
ba da 1264 mm-ia. 

dasavleT saqarTveloSi calke unda gamoiyos mTa mtiralas midamoebi, aq nale-
qebis wliuri raodenoba 4519 mm-ia (ms. ciskara, 1210 m), rac ganpirobebulia imiT, rom 
dasavleT saqarTvelos notio haeris masebi daubrkoleblad aRweven am teritoria-
ze. 

aRmosavleT saqarTveloSi naleqebis raodenoba dasavleT saqarTvelosTan Seda-
rebiT naklebia. magaliTadMmdinare aragvis auzSi - JinvalSi (725 m) - 682 mm, barisa-
xosa (1325 m) da mleTaSi (1580 m) -1044-1212 mm, xolo gudaursa (2194 m) da jvris uRel-
texilze (2395 m) - 1450-1520 mm. 

wlis civ periodSi naleqebis siuxviT dasavleT saqarTvelos ukiduresi dasav-
leTi nawili gamoirCeva, xolo aRmosavleTiT maTi raodenoba mcirdeba. wliuri na-
leqebis 40-45%-i modis md. kodorisa da enguris auzis dasavleT nawilSi, xolo md. 
enguris auzis aRmosavleT nawilsa da md. rionis auzis marjvena nawilSi maTi wi-
li 37-42%-s Seadgens. mdinare liaxvisa da qsnis auzSi wlis civ periodSi naleqebis 
wliuri raodenoba - 33-37%-ia, md. aragvis auzSi - 23-28%, xolo aRmosavleT saqar-
Tvelos samxreT nawilSi  - 21-27%. 

wlis civ periodSi mosuli naleqebis udidesi nawili dabalmTian raionebSi 
Txevadi an Sereuli saxiT modis, xolo maRalmTian raionSi - myari saxiT. unda aR-
iniSnos, rom maRalmTian raionSi naleqebi myari saxiT ara marto wlis civ period-
Si, aramed Tbil periodSic modis. 

saqarTvelos teritoriaze myar naleqebze dakvirveba mxolod 20 meteorologi-
ur sadgurze swarmoebda da dakvirvebis periodi ar gamoirCeoda didi xangrZlivo-
biT, amdenad maT gamoTvlas didi mniSvneloba eniWeba. 

myari naleqebis gamoTvlis meTodebis analizma aCvena, rom saqarTvelos terito-
riisaTvis karg Sedegs iZleva v. comaias meTodi [3]. 

myari naleqebis wili (procentebSi) gamoiTvleba Semdegi formulebiT (1-4): 

Pt=100, rocat  tT    

,
tt

tt
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  roca tT t  tД                                (1) 
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sadac  P - aris myari naleqebis wili (procentSi) atmosferuli naleqebis wliur an 
Tviur raodenobaSi; tД- haeris temperatura wvimis dros; tT - haeris temperatura 
Tovis dros; tt– haeris saSualo Tviuri temperatura; tr-haeris saSualo wliuri 
temperatura; tm – wlis ganmavlobaSi maqsimaluri temperaturis mqone Tvis saSualo 
temperatura. am meTodis upiratesoba is aris, rom myari naleqebis raodenobis 
dadgena ASesaZlebelia yvela im meteorologiuri sadgurisaTvis, sadac monacemebia 
atmosferuli naleqebisa da haeris temperaturis Sesaxeb. 

myari naleqebis wliuri raodenoba mWidro kavSirSia adgilis absolutur 
simaRlesTan. aRsaniSnavia isic, rom erTsa da imave absolutur simaRleze 
naleqebis wliur raodenobaSi myari naleqebis wili dasavleT saqarTveloSi 6-8%-
iT metia aRmosavleT saqarTvelosTan SedarebiT. 

dasavleT saqarTveloSi Savi zRvis sanapirosa da kolxeTis dablobze mosuli 
myari naleqebis raodenoba naleqebis wliuri raodenobis 3-6%-s Seadgens. 800-1000 m-
is simaRleze - 18-23%; 1800-2000 m-ze- 38-43%, xolo 2800-3000 m-ze - 58-62%. 

aRmosavleT saqarTveloSi 400-500 m-is simaRleze myari saxiT naleqebis wliuri 
raodenobis 3-5% modis; 15-20% - 800-1000 m-ze; 30-35% - 1800-2000 m-ze da 50-55% - 2800-
3000 m-ze. 

saqarTvelos teritoriaze mosuli myari naleqebis saSualo mravalwliuri 
raodenoba icvleba 16-30 mm-dan (maxinjauri, bolnisi) 680-877 mm-mde (ciskara, baxmaro, 
jvris uReltexili), myari naleqebis maqsimaluri raodenoba - 58-89 mm-dan (Tbilisi, 
lagodexi, bolnisi) 1396-1426 mm-mde (jvris uReltexili, ciskara), xolo minimaluri 
raodenoba 2-4 mm-dan (Tbilisi, bolnisi) 424-616 mm-mde (jvris uReltexili, 
cxrawyaro, ciskara). 

naleqebi zRvis donidan 1600-1800 m-ze myari saxiT modis erTi Tvis ganmavlobaSi 
(I), 1800-2000 m-ze - ori (I-II), 2000-2200 m-ze sami (XII-II), 2000-2004 m-ze oTxi (XII-III), 
xolo 2400-2600 m-ze xuTi Tvis (XI-III) ganmavlobaSi. 

didia myari naleqebis wliuri raodenobis cvalebadoba droSic (cxr.1). 
cxrilSi warmodgenilia saqarTvelos teritoriaze mdebare 52 meteosadgurisaTvis 
myari naleqebis wliuri raodenobisa da Tovlis safaris simaRlis minimaluri, 
saSualo da maqsimaluri mniSvnelobebi, romelic gamoTvlilia 50 
wlianiMmeteomasalebis safuZvelze, samwuxarod 1992 wlidan saqarTvelos umetes 
raionebSi dakvirvebebi Sewyda da dReisaTvis arsebuli 17 meteorologiuri sadguri 
srulad ver asaxavs naleqebis ganawilebis realur suraTs. 

 

cxrili 1.Mmyari naleqebis wliuri raodenobisa da Tovlis safaris simaRlis 
saSualo da eqstremaluri mniSvnelobebi 

# meteosadguri 
Aan saguSago 

simaRle 
zRvis d. 

m-Si 

myari naleqebis r-ba Tovlis simaRle,sm 

Mmaqs. saS. Mminim. Mmaqs. saS. Mminim. 

1 maxinjauri 15 - 16 - 113 32 1 
2 mwvane koncxi 94 392 116 13 162 39 0 
3 quTaisi 114 249 89 11 111 32 0 
4 xidisTavi 142 - 102 - 195 56 0 
5 dimi 200 - - - 153 48 0 
6 qeda 256 423 185 62 268 86 0 
7 jvari 268 423 185 62 268 86 0 
8 xaragauli 280 - 32 - 186 60 0 
9 laTa 299 387 180 73 102 39 2 
10 CaqvisTavi 315 - 315 - 257 98 12 
11 lagodexi 362 85 45 8 55 20 0 
12 Tbilisi 403 58 23 2 41 13 0 
13 marneuli 432 - - - 35 11 0 
14 bolnisi 534 89 30 4 52 16 0 
15 ambrolauri 544 285 131 36 165 52 6 
16 gori 588 125 58 25 74 23 0 



9 
 

cxrili 1-is gagrZeleba 
17 wifa 673 386 203 94 229 88 18 
18 fsxu 685 838 482 233 290 114 24 

19 xaiSi 730 455 196 82 250 64 5 

20 oni 788 327 147 55 127 50 8 

21 borjomi 789 146 94 41 85 36 10 

22 korbouli 793 390 224 81 225 85 24 

23 sagarejo 802 138 64 16 49 23 3 

24 cxinvali 862 180 94 43 100 39 7 

25 xulo 923 590 231 62 318 118 24 

26 riwa 928 - 622 - 490 168 72 

27 rikoTis uR. 989 - 350 - 325 173 40 

28 fasanauri 1070 399 166 73 148 61 7 

29 java 1109 423 198 100 158 64 11 

30 ciskara 1210 1426 877 616 615 344 145 

31 dmanisi 1256 143 77 36 62 25 0 

32 abasTumani 1265 293 152 84 144 54 12 

33 beCo 1270 - 452 - 420 104 34 

34 barisaxo 1325 469 205 88 182 73 13 

35 Rebi 1380 - - - 393 127 30 

36 mestia 1441 465 269 133 298 82 36 

37 walka 1457 211 122 61 85 28 0 

38 Sovi 1507 781 357 180 365 112 31 

39 lebarde 1610 1173 691 355 480 240 107 

40 gagris qedi 1644 885 620 307 349 211 84 

41 axalqalaqi 1716 359 142 56 95 27 7 

42 yazbegi 1744 323 169 84 112 55 16 

43 roka 1795 - 458 - 204 147 82 

44 aCiSxo 1880 - 1300 - 702 481 235 

45 omalo 1880 385 187 103 140 71 10 

46 baxmaro 1920 1197 726 300 610 300 115 

47 yoruldaSi 1943 743 495 316 330 155 82 

48 goderZis uR. 2025 1189 653 365 402 213 110 

49 ninowminda 2100 453 263 165 147 40 10 

50  gudauri 2194 1209 609 379 386 177 112 

51 jvris uR. 2395 1396 680 424 373 232 138 

52 cxrawyaro 2466 864 648 510 455 131 61 

 
myari naleqebis wliuri raodenobis cvalebadoba droSi gansakuTrebiT didia 

uxvnaleqian da maRalmTian regionebSi, mag. lebardeSi 355 mm-dan 1173 mm-mde (sxvaoba 
818 mm), baxmaroSi - 300 mm-dan 1197 mm-mde (sxvaoba 897 mm), jvris uReltexilze - 424 
mm-dan 1396 mm-mde (sxvaoba 972 mm). dabalmTian da mcirenaleqian regionebSi myari 
naleqebis cvalebadoba droSi SedarebiT naklebia. magaliTad, maTi wliuri 
raodenoba borjomSi icvleba 41 mm-dan 146 mm-mde (sxvaoba 105 mm), ambrolaurSi - 36 
mm-dan 285 mm-nde (sxvaoba 249 mm). 

didia calkeul TveebSi mosuli myari naleqebis raodenoba, mag. xaiSSi 1987 
wlis ianvarSi movida 295 mm (saSualo mravalwliuris 145%), lebardeSi 1987 wlis 
ianvarSi - 558 mm (81%), xuloSi 1989 wlis ianvarSi 298 mm (129%). 
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Tovlianobis mixedviT saqarTvelos teritoriaze gamoiyo oTxi raioni: 
gansakuTrebiT uxvTovliani, uxvTovliani, saSualoTovliani da mcireTovliani. 
TviToeuli am raionisaTvis adgili aqvs myari naleqebis adgilis absoluturi 
simaRlis mixedviT cvlilebis TiTqmis erTnair kanonzomierebas [1]. 

adgilis absolutur simaRlesTan myari naleqebis damokidebulebis gantolebebs 
Semdegi saxe aqvT (5-8): 

gansakuTrebiT uxvTovlian raionSi     X=0,69H + 8,        (5) 
uxvTovlian raionSi                     X=0,45H - 113,       (6)  
saSualoTovlian raionSi               X=0,38H -230,                 (7) 

mcireTovliani raionSi                  X=0,21H-193;         (8)  
sadac X aris myari naleqebis wliuri raodenoba mm-Si, xolo H - adgilis 

absoluturi simaRle m-Si; 
gansakuTrebiT uxvTovlian raionSi myari naleqebis saSualo wliuri raodenoba 

icvleba 10-60 mm-dan (zRvis donidan 5-50 m) 1250-1300 mm-mde (1800-1900 m); vertikaluri 
gradienti yovel 100 m-ze 65-70 mm-s Seadgens. myari naleqebis maqsimaluri raodenoba 
icvleba 350-400 mm-dan 1900-2000 mm-mde (gradienti 80-85 mm), xolo minimaluri 
raodenoba - 0-10 mm-dan 600 mm-mde (gradienti 30-35 mm). 

uxvTovlian raionSi, dasavleTidan aRmosavleTisaken Savi zRvis gavlenis 
Sesustebis gamo, mosulimyari naleqebis raodenoba klebulobs; misi raodenoba 
SedarebiT naklebia Caketil regionebSi (mdinareebis enguris, rionis, aWariswylisa 
da maTi mTavari Senakadebis saTaveebi mimdebare teritoriiT), rac orografiuli 
pirobebiTaa ganpirobebuli. am raionSi myari naleqebis saSualo wliuri raodenoba 
icvleba 32 mm-dan (280 m) 726 mm-mde (1926 m); vertikaluri gradienti yovel 100 m-ze 
Seadgens 40-45 mm-s. myari naleqebis maqsimaluri raodenoba icvleba 285 mm-dan 1197 
mm-mde (gradienti 60-70 mm), xolo minimaluri raodenoba - 36 mm-dan 300 mm-mde 
(gradienti 15-20 mm) [2] 

saSualoTovliani raionis teritoriis dasavleT nawilze kvlav didia zRvis 
notio haeris masebis gavlena, amitom myari naleqebisa da Tovlis safaris sidide 
SenarCunebulia. myari naleqebis saSualo wliuri raodenoba icvleba 94 mm-dan (789 
m) 680 mm-mde (2395 m); myari naleqebis matebis vertikaluri gradienti yovel 100 m-ze 
35-40 mm-ia, myari naleqebs maqsimaluri wliuri raodenoba icvleba 146 mm-dan 1396 mm-
mde (gradienti 75-80), xolo minimaluri wliuri raodenoba 41 mm-dan 424 mm-mde 
(gradienti 20-25 mm). 

mcireTovlian raionSi dasavleTis notio haeris masebis gavlena Sesustebulia 
da amiT aris ganpirobebuli myari naleqebisa da Tovlis safaris simcire. myari 
naleqebis saSualo wliuri raodenoba 77 mm-dan (1256 m) 263 mm-mde (2100 m) icvleba;; 
myari naleqebis matebis vertikaluri gradienti yovel 100 m-ze 20-25-sm-s Seadgens. 
myari naleqebis maqsimaluri raodenoba icvleba 143 mm-dan 453 mm-mde (gradienti 35-40 
sm), xolo minimaluri raodenoba - 36 mm-dan 165 mm-de (gradienti 15-20 mm). 
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gamovlenilia Tovlis safarisa da myari naleqebis TaviseburebanigansakuTrebiT 
uxvTovlian, uxvTovlian, saSualoTovlian da mcireTovlian raionebSi. 
warmodgenilia myari naleqebis adgilis absolutur simaRlesTan damokidebulebis 
gantolebebi.  
 

UDK. 551.578.46 

SOLID  PRECIPITATION  AND  SNOW  COVER  ON  THE  TERRITORY  OF  GEORGIA 

/M.Saluqvadze, N.Lomidze/ Tansactions of the of Hydrometeorology of Georgian Technical University, 2017, 

vol.124, pp.7-11, Geo.,SUMMARY, Geo., Eng., Rus. 

According to the analysis of long-term observations of meteorological s maximum, average and minimum of 

solid precipitation for the terri Georgia is calculated. 

The peculiarities of snow cover and solid precipitation in extremely snow snowy, mid snowy and less snowy 

and less snowy areas are determined. Equations of relat between solid precipitation and absolute height are 

presented. 

 

УДК. 551.578.46 

ТВЕРДЫЕ  ОСАДКИ И СНЕЖНЫЙ ПОКРОВ НА  ТЕРРИТОРИИ  ГРУЗИИ / М.Салуквадзе, 

Н.Ломидзе /Сб. Трудов Института гидрометеорологии Грузинского Технического университета. 2017. 

Т.124, с.7-11. Груз. Рез. Груз, Англ., Рус. 

На   основе   анализа   многолетних   наблюдении  метеорологических   станций   вычислено   

количество  максимальных,  средних  и  минимальных   значений  твердых  осадков  на  территории   

Грузии. 

Выявлены   особенности    снежного   покрова  и твердых   осадков  в особенно многоснежной, 

многоснежной, среднеснежной и малоснежной районах. Представлены уравнения зависимости твёрдых 

осадков от абсолютной высоты местности. 
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dedamiwaze arsebuli mtknari wylis bunebrivi resursebis mniSvnelovan nawils 
warmoadgens mdinareebi, romlebic, rogorc yvelaze xelmisawvdomi da ganaxlebis 
unaris mqone wylis resursi, farTod gamoiyeneba meurneobis TiTqmis yvela dargSi. 
amitom isini qveynis ekonomikuri ganviTarebis mniSvnelovani berketia. sasoflo-same-
urneo warmoebis moculobiT, mTeli saqarTvelos masStabiT, wamyvani regionia kaxe-
Ti, sadac yvelaze nayofieri niadagebis farTo velebia. aq soflis meurneoba mra-
valdargovania, magram vinaidan am teritoriaze mSrali klimatia, gansakuTrebiT sa-
vegetacio periodSi, amitom sasoflo-sameurneo kulturebis mosavlis misaRebad 
aucilebelia maTi xelovnuri rwyva. am mizniT uZvelesi droidan Cveni winaprebi iy-
enebdnen md. alaznisa da misi Senakadebis wylis resursebs, risTvisac maTze aSeneb-
ulia da mowyobilia mravali rogorc sainJinro, aseve naxevradsainJinro da arasa-
inJinro tipis sarwyavi arxebi. mTlianobaSi yvela arxis saSualebiT SeiZleba moir-
wyas 220 aTasi heqtari savarguli miwa. 

morwyvis garda md. alazani da misi Senakadebi, xasiaTdebian ra didi vardniTa 
da wyaluxvobiT, Seicaven did potenciur hidroenergiis marags da amitom isini ga-
moiyenebian agreTve eleqtroenergiis gamomuSavebisaTvis, agreTve mosaxleobisa da 
sawarmoebis wyalmomaragebisaTvis da Tevzis sarewad. amrigad, md. alaznisa da misi 
Senakadebis wylis resursebs didi mniSvneloba aqvs sameurneo saqmianobaSi mosax-
leobis keTildReobisa da qveynis ekonomikis amaRlebisaTvis. amis gamo aucilebel-
ia aq arsebuli wylis resursebis yovelmxrivi Seswavla da dazusteba. cnobilia, 
rom sameurneo nagebobebis teqnikur-ekonomikuri dasabuTebisaTvis saWiroa yvela 
arsebuli dakvirvebis masalebis saTanado maTematikuri statistikis analizis sa-
fuZvelze wyalsameurneo saangariSo parametrebis dadgena. 

md. alazani yvelaze grZeli mdinarea saqarTveloSi. is saTaves iRebs kavkasion-
is samxreT ferdobze mTa borbalos maxloblad 3000 m simaRleze, miemarTeba sam-
xreT-aRmosavleTisaken da 90 m simaRleze erTvis mingeCauris wyalsacavs. md. alaz-
nis mTliani sigrZe 407km, wyalSemkrebi auzis farTobi 11800 km, sadac sul 1803 mdi-
narea, romelTa saerTo sigrZe 6851 km. maTgan 1701 mdinaris sigrZe 10km-ze naklebia 
(4063 km saerTo sigrZiT), danarCenidan: 64 mdinaris sigrZe 10 – 25 km-mde icvleba, 33 
mdinaris sigrZe 25-dan 50 km-mde, 3 mdinarisa ki 50-dan 100 km-mde, mxolod 2 mdinaris 
sigrZea 100 km-ze meti. uSualod md. alazans uerTdeba 10 km-ze meti sigrZis 53 Sena-
kadi. 

nax.1-dan Cans, rom md. alaznis auzs aqvs asimetriuli forma, sadac farTobis 
65 % modis marcxena mxareze da 35 % marjvena mxares. marcxena mxaris Senakadebidan 
saqarTvelos farglebSi aRsaniSnavia stori, didxevi, lopota, inwoba, CelTi, duru-
ji da sxva, romlebic kavkasionis samxreT cicabo ferdobebze Camoedinebian, xasiaT-
debian uxvwylianobiT. marjvena mxaris Senakadebia: ilto, Turdo, kisisxevi, Ceremis-
xevi da sxva SedarebiT naklebi wylianobiT xasiaTdebian da aqvT mcire vardna. sxva 
marjvena Senakadebi, romlebic mas alaznis vakeze gavliT uerTdebian, mSrali kli-
matis pirobebSi kargaven wyals intensiur aorTqlebaze da aluviur danaleqebSi Ca-
Jonvaze, da daSrobis gamo veRar aRwevn md. alazans SesarTavamde. marjvena mxareze 
samxreT-aRmosavleTi monakveTi mdinareTa qsels saerTod moklebulia da aq alaz-
ans mxolod mSrali xevebi erTvis.  

md. alaznis orive mxaris SenakadebisaTvis damaxasiaTebelia Rvarcofebi, ro-
melTac didi raodenobiT CamoaqvT natani masala da Sida kaxeTis mosaxleobas da 
sasoflo-sameurneo kulturebs did zians ayenebs [1]. 

md. alaznis wylis resursebis Seswavla daiwyo gasuli XX saukunis 20-iani 
wlebidan, rodesac daiwyo mdinareebze sarwyavi sistemebis magistraluri arxis mSe-



13 

 

nebloba. aq XX saukunis 90-ian wlebamde md. alazanze da mis marcxena mxaris Senaka-
debis 12 hidrologiur saguSagoze mimdinareobda wylis xarjebis gazomva. sadReis-
od md. alazanze moqmedebs mxolod erTi saguSago sof. SaqrianTan. 

 

 
nax. 1.  md. alaznis auzis hidrografiuli qseli 

 

sayuradReboa, rom md. alaznis bunebrivi Camonadeni wyalaRebis gareSe iangari-
Seba sof. birkianis hidrokveTis 41 wliani dakvirvebis monacemebiT, romliTac gani-
sazRvreba zemo alaznis sarwyav magistralur arxSi wylis odenoba. rac Seexeba 
alaznis qvemo sarwyavi magistraluri arxis wylianoba ganisazRvreba sof. Saqrian-
Tan arsebuli hidrokveTis 79 wliani monacemebiT. 

wylis reJimis mixedviT md. alazani xasiaTdeba gazafxulis wyaldidobiT, zaf-
xul-Semodgomis wyalmovardnebiT da mdgradi zamTris wyalmcirobiT. gazafxulze 
mdinaris doneTa momateba, gamowveuli sezonuri Tovlis dnobiT da wvimebiT, iwyeba 
martSi, mdinaris qvemo welSi ki TebervalSi. maqsimaluri doneebi (1,5 – 3,5Mm) mais-
ivnisSi aRiricxeba. wyaldidoba grZeldeba ivlisis bolomde. wyaldidobis dros 
mdinares moaqvs didi odenobis myari natani, romlis wliuri odenoba sof. birkian-
Tan Seadgens 120 aTas tonas, sof. SaqrianTan 100 aTas tonas da sof. WiaurTan 1900 
aTas tonas. 

pirvel rigSi aRsaniSnavia md. alaznis auzSi arsebuli wylis balansis elemen-
tebis mniSvnelobebi, romlebic dazustebulia [2] naSromis safuZvelze. maTi mocu-
lobis (km) ganzomilebiT: auzis zedapirze mosuli wliuri naleqebis mTliani ra-
odenoba Seadgens 5,96 km, romlis 47,8 % anu 2,85 km ixarjeba aorTqlebaze, danarCeni 
52,2 % anu 3,11 km Caedineba mdinareebSi. mdinareTa am mTliani Camonadenis 58,8 % anu 
1,83 km wyali auzis zedapirze mdinareTa kalapotebSi zedapiruli Camonadenis saxiT 
Caedineba. danarCeni 41,2 % anu 1,28 km wyali ki miwisqveSa gziT Caedineba. 

[2] naSromSi mocemulia agreTve md. alaznis wliuri Camonadenis sazrdoobis 
wyaroebi, romlis Tanaxmad sof. SaqrianTan mdinaris masazrdoebeli wyaroebi asea 
gadanawilebuli: 43 % miwisqveSa gruntis wylebia, 30 % - wvimis wylebia da 27 % ki 
Tovlis nadnobi wylebia. gruntis wylebiT mdinare sazrdoobs ZiriTadad zamTrisa 
da zafxulis wyalmcirobis periodSi, rodesac auzis teritoriaze ar modis atmos-
feruli naleqebi. 

mdinareTa wylis potencialuri resursebis Sesaxeb fundamentaluri gamoyenebi-
Ti cnobari [3], Sedgenili prof. grigol xmalaZis xelmZvanelobiT, gamoica 1969 
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wels, sadac ganzogadebulia hidrologiur dakvirvebaTa monacemebi 1960-iani wlebis 
CaTvliT. am naSromSi md. alaznis auzis mdinareebi sazrdoobis wyaroebisa da 
wylis Camonadenis odenobis mixedviT Sedis (II) raionSi, sadac mdinareebi Tovlis, 
wvimisa da miwisqveSa wylebiT ikvebebian da Camonadenis moduli 10-dan 50 l/wm, km-
mde icvleba. 

1988 wels akademikos givi svaniZis xelmZRvanelobiT gamoica meore msgavsi fun-
damentaluri naSromi [4], sadac 1980 wlamde arsebul dakvirvebaTa monacemebiT miRe-
bulia mdinareTa hidrologiuri maxasiaTeblebi. maTi cvalebadoba wlidan wlamde 
dabali variaciis koeficientebiT (0,20 – 0,26) xasiaTdeba. 

cxr. 1-Si mocemulia [5] cnobaris mixedviT mdinareTa Camonadenis mniSvnelobebi 
simaRliTi zonebis mixedviT. 

 

cxrili 1.  mdinareTa wylis Camonadenis fena (mm) simaRliTi zonebis mixedviT 

mdinareTa auzi 
simaRle, m. 

1000 1500 2000 2500 3000 3500 
md. alazani da marcxena Sena-
kadebi md. CelTis auzamde 

330 510 920 1460 1780 1930 

md. alaznis marcxena Senaka-
debi 

580 940 1280 1600 1840 2000 

md. alaznis marjvena Senaka-
debi 

260 350 560    

 

vinaidan mravalwliuri monacemebi bolo wlebSi aRar gamoicema cnobarebis sa-
xiT, amitom sagulisxmoa 2 cxrilSi warmodgenili md. alaznisa da misi Senakadebis 
hidrokveTebze Camonadenis mravalwliuri maxasiaTeblebi, romlebic gaangariSebu-
lia Cven mier 1990-ian wlebamde arsebuli monacemebiT. 40-60 wliani dakvirvebaTa ri-
gebiT miRebuli es maxasiaTeblebi damajerebeli sizustiT gansazRvraven wyalsame-
urneo gaangariSebebisaTvis saWiro mdinareTa wylis potencialur resursebs. 

 

cxrili 2.  md. alaznisa da misi Senakadebis Camonadenis parametrebi 

mdinare – punqti 

auzis saSualo wliuri Camonadeni eqstremumi 
far
Ti 
(km) 

sima-
Rle 
(m) 

xarji 
(m/wm) 

moduli 
(l/wm, km) 

fena 
(mm) 

mocu-
loba 
(km) 

udi-
desi 
(m/wm) 

umci-
resi 
(m/wm) 

alazani – birkiani 282 2200 13,9 49,3 1555 0,44 365 1,0 

alazani – Saqriani 2190 1260 43,4 19,8 624 1,35 1160 3,8 

alazani – Wiauri 4530 980 61,8 13,6 429 1,95 685 4,0 

alazani – zemo qedi 7490 900 98,8 13,3 419 3,12 753 17,0 

samyuriswy. – xadori 121 2590 5,04 46,8 1476 0,18 112  

stori – leCuri 203 1850 7,72 38,0 1190 0,24   

didxevi – artana 78 1650 3,97 41,9 1321 0,10 103 0,55 

inwoba – sabue 41 1620 1,54 37,2 1176 0,05 37,2 0,04 

CelTi – Silda 72 1784 2,14 29,6 933 0,07 41,5  

duruji – yvareli 68 1630 0,77 11,4 359 0,02 1,24 0,44 

avanisxevi – axalso-
feli 

86  2,64 30,7 968 0,08 54,8 0,50 

lagodexiswyali – 
nakrZali 

46  2,57 55,9 1763 0,08 9,12 1,16 
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mdinareTa Camonadenis mTavar parametrad miRebulia Camonadenis fena, rogorc 
amas moiTxovs msoflio meteorologiuri organizaciis (WMO) mier gamocemuli sa-
xelmZRvanelo [6]. am parametris mixedviT md. alaznis auzSi didi CamonadeniT (1560 
– 1180 mm) gamoirCevian Semdeg mdinareTa wyalSemkrebi auzebi: alazani–birkianTan, 
samyuriswyali–xadorTan, didxevi–artanasTan, stori–leCurTan da sxva. 
rogorc cnobilia, mdinareTa Camonadenis mdgradoba mocemuli landSaftisaTvis ar 
aris ucvleli. me-2 cxrilSi mocemulia mdinareTa wylis xarjebis eqstremaluri 
mniSvnelobebi, magram praqtikuli daniSnulebis TvalsazrisiT wyalsameurneo gaan-
gariSebebisaTvis metad mniSvnelovania mdinareTa maqsimaluri xarjebis mosalodne-
li ganviTarebis masStabis prognozireba. am mizniT Cven mier gamoyenebul iqna alba-
Tobis TeoriaSi cnobili e.w. uzrunvelyofis mrudebi, gaangariSebuli g. aleqseevis 
grafo-analitikuri meTodiT [7], romlis Sedegebi mocemulia 3 cxrilSi, sadac miRe-
bulia md. alaznisa da md. durujis wyaldidoba-wyalmovardnebis udidesi maqsima-
luri xarjebis albaTuri mniSvnelobebi 0,01; 0,1; 1; 5 da 10 %-iani uzrunvelyofiT 
da maTi Sesabamisi 10 000; 1000; 100; 20 da 10 wliani ganmeorebadobiT. es monacemebi 
uSualod pasuxoben kiTxvas: rogoria nagebobis an raime RonisZiebis uzrunvelyofa 
mdinaris maqsimaluri xarjis garkveuli mniSvnelobis dros, maTi ganmeorebadoba ki 
gviCvenebs im welTa ricxvs, romelTa dros gaivlis Sesabamisi maqsimaluri wylis 
xarji saSualod erTxel mainc [8].  

 
cxrili 3.  mdinareTa wyaldidobebis udidesi maqsimaluri 

xarjebis (Q m/wm) albaTuri mniSvnelobebi sxvadasxva 
 uzrunvelyofiT (%) da ganmeorebadobiT (wlebi). 

uzrunvelyofa 
% 

0.01 0.1 1 2 10 

ganmeorebadoba 
(wlebi) 

10000 1000 100 20 10 

wyalmovardnis 
daxasiaTeba 

katastrofuli Zlieri maRali saSualo 

alazani-birkia-

ni 2300 1000 350 170 122 

alazani-Saqria-

ni 2650 1730 1080 700 550 

duruji-yvareli 5.00 3.80 2.70 2.00 1.70 

 

amrigad, md. alaznisa da misi mTavari Senakadebis wylis Camonadenis gansaz-
RvrisaTvis dazustebulia maTi mravalwliuri normebi (saSualo wliuri, minimalu-
ri da maqsimaluri wylis xarjebi) da maTi ganviTarebis masStabebi, romlebic auc-
ilebelia wyalsameurneo gaangariSebebis sawarmoeblad rogorc samecniero, aseve 
saproeqto organizaciebSi nagebobaTa teqnikur-ekonomikuri maCveneblebis dasabuTe-
bisaTvis, rac metad mniSvnelovania sameurneo saqmianobis swori warmarTvisa da us-
afrTxoebisaTvis. 
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uak  627.14.211.215.1.76 

md. alaznisa da misi Senakadebis wylis Camonadenis parametrebi wyalsameurneo 

gaangariSebebisaTvis /basilaSvili c./ saqarTvelosteqnikuriuniversitetishid-
rometeorologiis institutis SromaTa krebuli-.2017 t.124,.gv.12-16, qarT.; rez. 
qarT., ingl., rus. 
dazustebulia md. alaznis auzis mdinareTa wylis saSualo da maqsimaluri 
xarjebis mravalwliuri statistikuri maxasiaTeblebi. gaangariSebulia maTi 
mosalodneli ganviTarebis masStabebi da dadgenilia wylis xarjebis alba-
Turi mniSvnelobebi sxvadasxva uzrunvelyofiT. isini saWiroa wylis resur-
sebis racionaluri gadanawilebis mizniT wyalmomaragebis, irigaciisa da en-
ergetikis momsaxurebisa da usafrTxoebisaTvis, ris Sedegadac miiReba mniS-
vnelovani ekonomikuri efeqti. 
 

UDC   627.14.211.215.1.76 
PARAMETERS OF RIVER WATER FLOWS FOR THE RIVER ALAZANI AND ITS AFFLUENTS  
/Basilashvili Ts./ Transactions of the Institute of Hydrometeorology, Georgian Tekhnical University.2017 -. - 

V.124, – pp.12-16, -Georg.; Summ. Georg.; Eng.; Russ. 

Multi-year statistical features of the average and annual flood water discharge of the rivers in the basin Alazani 

have been ascertained. Scope of expected developments have been estimated and probable significance of 

maximum water discharge with different certainties have been calculated. They are essential for rational 

utilization of the water resources as well as for water supply, irrigation and power service and also for safety, 

which will result into significant economic effect. 

 

УДК   627.14.211.215.1.76 

ПАРАМЕТРЫ СТОКА ВОДЫ Р. АЛАЗАНИ И ЕЁ ПРИТОКОВ ДЛЯ ВОДОХОЗЯЙСТВЕННЫХ 

РАСЧЁТОВ /Басилашвили Ц.З./ Сб. ТрудовИнститутаГидрометеорологииГрузинскогоТехни-

ческогоУниверситетаГрузии.2017 –. – т.124,. – с.12-16, – Груз .; Рез. Груз., Анг., Рус. 
Уточнены многолетние статистические характеристики средних и максимальных расходов воды рек в 

бассейне р. Алазани. Рассчитаны масштабы ожидаемого их развития и установлены вероятностные 

величины расходов воды разной обеспеченности. Они необходимы для рационального 

перераспределения водных ресурсов в целях обслуживания водоснабжения, ирригации и выработки 

энергетики, а также для безопасности. В результате этого получается значительный экономический 

эффект. 
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mdinareTa wylis Sidawliri ganawileba da savegetacio 

periodis Camonadeni md. alaznis auzSi 

basilaSvili cisana 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo  jarjinio@mail.ru 
 

mdinareTa Camonadenis Sidawliuri ganawileba da reJimi formirdeba auzis te-
ritoriaze fizikur – geografiuli faqtorebis moqmedebiT, romelTa Soris ganmsaz-
Rvrelia klimaturi faqtorebi: atmosferuli naleqebi, haeris temperatura da aor-
Tqleba. magram maT garda did rols TamaSobs mdinareTa auzebis geologiuri ageb-
uleba, niadag – mcenareuli safari da iseTi azonaluri faqtorebi, rogoricaa kar-
sti, tbianoba, myinvarebi da sxva. 

vinaidan md. alaznis auzi xasiaTdeba metad mravalferovani fizikur – geogra-
fiuli pirobebiT, amitom mdinareTa Camonadenis Sidawliuri ganawileba teritori-
ulad metad gansxvavebulia da sxvadasxva adgilas is icvleba imis mixedviT, Tu esa 
Tu is mdinare, romel sezonSi romeli sazrdoobis wyaroTi ikvebeba. 

aRsaniSnavia, rom sazrdoobis wyaroebis SefardebiTi mniSvnelobebi sagrZnob-
lad icvleba wlidan wlamde. marTalia maTi mniSvnelobebi icvleba mdinaris sigr-
Zisa da auzis simaRlis mixedviT, magram wyaroTa sxvadasxvaoba aRiniSneba erTida-
igive simaRliT zonebSic. amasTan erTad yvela mdinaris auzSi kanonzomieria is, 
rom Tovlisa da miwisqveSa wylebis roli CamonadenSi izrdeba mdinaris auzis si-
maRlis matebasTan erTad. 

sayuradReboa, rom [1] cnobaris mixedviT md. alaznis mTeli wyalSemkrebi auz-
is teritoriaze mosuli naleqebis 48 % aorTqlebaze ixarjeba da mxolod 52 % Ca-
dis mdinareebSi, romlis 59 % Caedineba mdinareTa kalapotebSi zedapiruli Camona-
denis saxiT, danarCeni 41 % ki miwisqveSa gziT xvdeba mdinareebSi. 

rac Seexeba mdinareTa sazrdoobis wyaroebs, calkeul auzebSi [2] naSromis mi-
xedviT yvela mdinaris Camonadenis formirebaSi aRiniSneba miwisqveSa gruntis wyle-
bis didi (43 %-dan 53 %-mde) upiratesoba. es gamowveulia imiT, rom md. alaznis auz-
Si arsebobs miwisqveSa wyalSemcveli horizonti 3000 km farTobisa, rac ganpirobe-
bulia auzis hifsometriuli zedapiris didi daxrilobiT da misi maRali filtra-
ciuli TvisebebiT. 

am mxriv aRsaniSnavia is faqti, rom miwisqveSa gruntis wylebis didi maragi md. 
alaznis auzSi metad mniSvnelovania mdinareTa Camonadenis regulirebisaTvis, gansa-
kuTrebiT aq arsebuli mSrali klimatis pirobebSi, sadac savegetacio periodSi at-
mosferuli naleqebis deficitis dros mdinareSi wydeba wylis zedapiruli Camona-
deni da am dros mdinare sazrdoobs mxolod gruntis wylebiT, romelic gamoiyene-
ba mcenareTa aqtiuri rwyvis periodSi [3]. 

md. alaznis auzis teritoriaze fizikur – geografiuli pirobebis Sesabamisad 
mdinareTa wylis reJimi mravalferovania. mdinareTa auzebis simaRlis moqmedeba Ca-
monadenis Sidawliur ganawilebaze, klimaturi elementebis gavleniT, atarebs loka-
lur xasiaTs. kvebis wyaroebis (wvimis, Tovlis, miwisqveSa wylebis) Tanafardoba 
calkeuli Senakadebis auzebSi did farglebSi meryeobs rogorc teritoriulad, 
ise drois mixedviT, Sesabamisad sxvadasxvaa mdinareTa wylis reJimi da Camonadenis 
Sidawliuri ganawileba. 

1 cxrilSi mocemulia 1990 wlamde arsebuli hidrologiur dakvirvebaTa masa-
lebis safuZvelze Cven mier gaangariSebuli monacemebi md. alaznisa da misi Senaka-
debis wylis Camonadenis yovelTviuri mniSvnelobebisa da maTi procentuli wilebi-
sa wliur CamonadenSi. maTi ganzogadebis safuZvelze am teritoriaze mdinareTa Ca-
monadenis Sidawliuri ganawilebis mixedviT, Cven mier gamoiyo ori tipis mdinareTa 
raionebi, romlebic aRricxul iqna 28-e da 29-e nomriT Sesabamis rukaze 2012 wels 
gamocemul “saqarTvelos erovnul atlasSi” [4], sadac mocemulia saqarTvelos mdi-
nareTa Camonadenis ganawilebis tipiuri grafikebi yoveli Tvis procentuli wilis 
gaTvaliswinebiT. am grafikebisa da rukis gamoyenebiT SesaZlebelia ganisazRvros 
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nebismieri mdinaris Camonadenis mniSvneloba wlis garkveuli periodisaTvis sxva-
dasxva ganzomilebiT (wylis fena (mm); xarji (m/wm), moduli (l/wm, km) an moculoba 
(km)). 

 

cxrili 1.  md. alaznis auzis mdinareTa wylis xarjebi (m/wm) da maTi wili (%) wli-
ur CamonadenSi 

mdinareTa wylis xarjebi (m/wm) / (%) 
I II III IV V VI VII VIII IX X XI XII 

alazani – birkiani 
5,53 5,38 7,03 16,7 27,2 27,3 22,3 15,1 12,3 11,4 8,76 6,90 
3,33 3,24 4,24 10,1 16,4 16,5 13,4 9,10 7,41 6,87 5,28 4,16 

alazani – Saqriani 
19,0 20,8 33,4 68,5 91,2 78,0 51,3 36,3 37,2 37,0 31,7 29,5 
            

3,56 3,89 6,25 12,8 17,1 14,6 9,60 6,82 6,96 6,95 6,94 5,52 
alazani – Wiauri 

29,8 33,6 52,1 101 136 109 62,6 41,1 46,8 55,3 46,0 35,7 
3,98 4,48 6,96 13,8 18,2 14,6 8,36 5,49 6,25 7,38 6,14 4,77 

alazani – zemo qedi 
49,0 51,3 71,0 145 178 16,7 115 86,0 90,8 92,1 73,6 60,6 
4,13 4,32 6,65 12,3 15,0 14,1 9,69 7,24 7,65 7,76 6,20 5,10 

samyuriswyali – xadori 
2,08 1,84 2,24 5,73 11,4 12,6 9,61 6,39 5,12 4,59 3,37 2,60 
3,08 2,72 3,31 8,48 16,8 18,7 14,2 9,46 7,58 6,79 4,99 3,85 

stori – leCuri 
3,04 3,24 4,99 10,6 15,0 14,9 11,3 7,50 7,06 6,37 4,35 3,76 
3,28 3,49 5,38 11,4 16,2 16,1 12,2 8,09 7,62 6,87 5,34 4,06 

didxevi – artana 
1,58 1,79 2,92 5,80 6,48 4,95 3,46 2,69 2,83 2,89 2,29 1,83 
4,0 4,53 7,39 14,7 16,4 12,5 8,76 6,81 7,16 7,31 5,80 4,63 

inwoba – sabue 
0,63 0,76 1,28 2,87 3,37 2,53 1,43 1,09 1,31 1,36 1,06 0,72 
3,41 4,11 6,93 15,5 18,2 13,7 7,74 5,90 7,09 7,36 5,74 4,27 

CelTi – Silda 
1,01 0,96 1,37 3,53 4,80 4,03 2,53 1,70 1,64 1,86 1,48 1,17 
3,87 3,68 5,25 13,5 18,4 15,4 9,70 6,52 6,29 7,13 5,67 4,49 

duruji – yvareli 
0,64 0,63 0,77 0,84 0,92 0,88 0,79 0,73 0,75 0,75 0,74 0,67 
7,03 6,98 8,45 9,22 10,1 9,66 8,67 8,01 8,23 9,23 8,12 7,35 

avanisxevi – axalsofeli 
1,17 1,57 2,63 5,25 4,88 4,38 2,61 1,97 1,75 1,85 1,83 1,35 
3,75 5,03 8,43 16,7 15,6 14,0 8,36 6,31 5,61 5,93 5,86 4,33 

lagodeswyali – nakrZali 
1,76 1,95 2,29 3,18 3,58 3,75 2,43 2,06 2,39 2,75 2,58 2,15 
5,70 6,32 7,42 10,3 11,6 12,2 7,87 6,67 7,74 8,91 8,36 6,96 

 

aRsaniSnavia, rom md. alazanze, mis zemo welisa da marcxena mxaris Senakadeb-
ze (md. CelTis CaTvliT) wylis Camonadenis Sidawliuri ganawileba TiTqmis erTna-
iria (28-e raioni). aq wyaluxvi periodi aRiricxeba aprilidan ivlisis Tvis CaT-
vliT, romlis wili wliur CamonadenSi 55 %-s Seadgens. am raionSi mdinareTa mci-
rewyliani periodi aris dekembridan – Tebervlis Tvis CaTvliT, romlis Camonadeni 
mxolod 12 %-s Seadgens wliuri Camonadenidan. 
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wylis Camonadenis Sidawliuri ganawilebis gansakuTrebulobiT gamoirCevian 
md. alaznis auzis ukidures samxreT – aRmosavleTis Senakadebi, sadac Camoedinebian 
mdinareebi: duruji, bursa, kabali, CarTlisxevi, Sromis xevi da lagodexis wyali. 
isini ar daeqvemdebaren md. alaznisa da misi sxva Senakadebis dakompleqtebas da am-
itom calke raionad iqnen gamoyofilni 29-e nomriT. aq wyaluxvobiT gamoirCeva ap-
ril – maisis Tveebi, romelTa jamuri Camonadenis wili mxolod 25 %-ia wliuri Ca-
monadenidan, wyalmciroba ki aRiricxeba ianvar – TebervalSi, romlis drosac 
wylis Camonadenis wili mxolod 11 %-ia wliuri Camonadenidan. danarCeni calkeuli 
Tveebis Camonadenis wili meryeobs 7 – 9 %-mde. 

md. alaznis wylis bunebrivi Camonadeni izomeboda mis zemo welSi sof. birki-
anTan, romelic iyo saangariSo hidrokveTi zemo alaznis sarwyavi sistemisaTvis, 
radgan mis qveviT sof. duisTan aris am sistemis saTave nageboba. qvemo alaznis sar-
wyavi sistemis saangariSo hidrokveTs ki warmoadgens dakvirvebis punqti sof. Saqri-
anTan. amitom metad mniSvnelovania md. alaznis Camonadenis kvleva am hidrokveTebi-
saTvis. 

2 cxrilSi mocemulia md. alaznis wylis xarjebis mravalwliuri monacemebis 
damuSavebiT miRebuli statistikuri maxasiaTeblebi, rogorc mTliani (IV-IX) savege-
tacio periodis, aseve misi calkeuli Tveebisa da kvartlebisaTvis. TiToeuli peri-
odisaTvis miRebulia mdinaris wylis xarjebis mravalwliuri norma, misi procentu-
li wili wliur CamonadenSi, agreTve maTi eqstremaluri mniSvnelobebi (udidesi da 
umciresi) mravalwliur rigSi, ryevis amplituda, saSualo kvadratuli gadaxra da 
cvalebadobis koeficientebi: variaciis, asimetriisa da aramdgradobis (udidesis Se-
fardeba umciresTan). 

 

cxrili 2.  md. alaznis savegetacio periodis wylis xarjebis (Q m/wm) statistikuri 
maxasiaTeblebi 

saangariSo 
periodi 

ganzo- 
mileba 

T v e e b i 

IV- IX IV V VI VII VIII IX IV- VI VII- IX 

md. alazani _ s. birkiani F = 282 km, H = 2200 m 
saSualo xarji m/wm 20.4 16.7 26.8 27.7 22.3 15.4 12.7 23.7 16.8 
wili wliuridan % 73.0 10.1 16.4 16.4 13.6 9.0 7.58 43.1 30.2 
udidesi m/wm 32.0 27.6 42.7 57.2 51.1 31.0 26.2 39.4 27.1 
umciresi m/wm 13.4 8.16 17.8 13.5 12.4 7.98 5.98 15.7 9.48 
amplituda m/wm 18.6 19.4 24.9 43.7 38.7 23.0 20.2 23.7 17.6 
saS.kv gadaxra m/wm 4.50 4.1 6.37 8.51 9.08 5.45 4.82 5.35 4.97 
variacia Cv 0.22 0.24 0.23 0.31 0.40 0.36 0.38 0.22 0.30 
asimetria Cs 0.94 0.42 0.50 1.24 1.34 1.05 0.71 0.86 0.57 
aramdgra-doba ud/umc 2.39 3.38 2.10 4.24 4.12 3.88 4.38 2.51 2.86 

md. alazani _ s. Saqriani F = 2190 km, H = 1260 m 
saSualo xarji m/wm 62.0 70.3 94.0 80.2 52.4 37.0 37.6 81.5 42.3 
wili wliuridan % 69.4 12.9 17.3 15.1 9.9 6.9 7.0 45.4 24.0 
udidesi m/wm 128 120 246 223 112 109 117 176 91.3 
umciresi m/wm 36.5 25.0 32.4 31.3 15.8 5.72 9.25 40.4 14.4 
amplituda m/wm 91.5 95.0 214 192 96.2 103 108 136 76.9 
saS.kv gadaxra m/wm 18.5 23.1 37.9 31.1 24.1 20.2 21.3 26.3 16.3 
variacia Cv 0.30 0.33 0.41 0.38 0.46 0.54 0.57 0.32 0.38 
asimetria Cs 1.54 0.29 1.74 1.86 0.77 1.25 1.44 1.46 0.60 
aramdgra-doba ud/umc 3.51 4.80 7.59 7.12 7.09 19.1 12.7 4.36 6.34 

 
sof. birkianTan md. alaznis saSualo wliuri xarjis norma Seadgens 13,9 m/wm-s, 

xolo savegetacio periodis xarji 20,4 m/wm-ia, romelic wliuri Camonadenis jamis 
73 %-s Seadgens. savegetacio periodis wylis xarjebis mniSvnelobebi wlidan wlam-
de meryeobs 32 m/wm-dan 13,4 m/wm-mde, romlis cvalebadobis koeficienti wlidan 
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wlamde (variacia) dabalia da Seadgens 0,22-s. savegetacio periodis Camonadenidan 
59% modis gazafxulze II kvartalSi (IV-VI), xolo zafxulSi mdinareze gaedineba mi-
si 41%. maRali wylis xarjebi (27-28 m/wm) gaedineba mais-ivnisSi, xolo minimaluri 
xarjebiT (2,7 m/wm) xasiaTdeba seqtemberi. 

sof. SaqrianTan md. alaznis wylis saSualo wliuri xarji Seadgens 45,7 m/wm, 
romlis 69% gaedineba savegetacio periodSi. misi saSualo xarji 62 m/wm, romlis 
udidesi mniSvneloba 128 m/wm, umciresi ki 36,5 m/wm-s Seadgens. maTi variaciis koef-
icienti CV = 0,30. savegetacio periodis Camonadenis 66% gaedineba mis pirvel naxe-
varSi (IV-VI), xolo danarCeni 34% ivlisidan seqtembramdea. maqsimaluri xarjebiT 
gamoirCeva maisis Tve, roca udidesi xarji 246 m/wm-s aRwevs, xolo minimaluri 
wylis xarjebiT xasiaTdeba agvisto da seqtemberi, roca wylis xarjebi mcirdeba 5-
9 m/wm-mde da xdeba wylis mwvave deficiti sasoflo-sameurneo kulturebis mosar-
wyavad. 
 sayuradReboa agreTve md. alaznis auzis teritoriaze [1] cnobarSi miRebuli 
mdinareTa sezonuri Camonadenis wili maTi auzis saSualo simaRlis mixedviT 
(cxrili 3). rogorc irkveva, zamTris periodis Camonadenis wili yvela simaRliT 
zonaSi 11 – 12 %-s Seadgens yvelaze maRali Camonadenis wiliT (32 – 46 %) xasiaTdeba 
gazafxulis periodi, gansakuTrebiT 1600 – 1000 m simaRliT zonebSi, sadac es wili 36 

- 47%-s Seadgens. zafxulis periodis Camonadenis wili ufro maRalia (34 – 36 %) 
2200 – 1800 m simaRleebze, xolo ufro dabal simaRleebze wylis Camonadenis wili 
25 – 33 %-mde mcirdeba. Semodgomis Camonadenis wili yvela simaRliT zonaSi saSu-
alod 16 – 21 %-s ar aRemateba. 
 

cxrili 3.  md. alaznis auzis mdinareTa sezonuri 
Camonadenis wili (%) simaRlis mixedviT 

simaRle m mdinare zamTari gazafxuli zafxuli Semodgoma 

2200  11,8 31,8 35,8 20,6 

2000  11,9 32,7 34,6 20,8 

1800 alazani 11,7 33,5 34,0 20,8 

 marcxena Senakadebi 11,7 35,3 33,1 19,9 

1600 alazani 11,6 34,2 33,3 20,9 

 marcxena Senakadebi 11,8 39,1 31,0 18,1 

1400 alazani 11,6 35,2 32,3 20,9 

 marcxena Senakadebi 12,0 43,0 28,5 16,5 

1200 alazani 11,7 36,3 31,1 20,9 

 marcxena Senakadebi 12,2 46,8 25,9 15,1 

1000 alazani 11,8 37,6 29,7 20,9 

 
 daskvnis saxiT SeiZleba aRvniSnoT, rom md. alaznisa da misi Senakadebis 
wylis xarjebis mravalwliuri dakvirvebis monacemebis saTanado analiziT dazuste-
bul statistikuri maxasiaTeblebis mniSvnelobebs didi praqtikuli daniSnuleba 
aqvs soflis meurneobis, energetikisa da wyalmomaragebis momsaxurebisaTvis. maTi 
gaTvaliswinebiT SesaZlebelia mdinareTa arsebuli wylis resursebis racionalur-
ad gamoyenebis swori dagegmareba, gansakuTrebiT savegetacio periodSi sasoflo-sa-
meurneo kulturebis yairaTianad rwyvis sawarmoeblad da Sedegad mosavlianobis 
asamaRleblad, rac metad mniSvnelovania qveynis ekonomikisa da mosaxleobis keTil-
dReobisaTvis. 
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mdinareTa wylis Sidawliri ganawileba da savegetacio periodis Camonadeni md. 

alaznis auzSi /basilaSvili c./ saqarTvelosteqnikuriuniversitetishidromete-
orologiis institutis SromaTa krebuli. 2017-. t.124,.gv.17-21, qarT.; rez. qarT., 
ingl., rus. 
md. alaznisa da misi Senakadebis wylis resursebi aqtiurad gamoiyeneba same-
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Water resources of the river Alazani and its tributaries are actively utilized for industrial and agricultural 

purposes, especially for crop irrigation. The ascertained values of the water river flow for different periods of a 

year, especially for the vegetation period, given in the paper are vital for rational utilization of the existing 

water resources, which in its turn, is essential for increasing agricultural productivity. 
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ВНУТРИГОДОВОЕ РАСПРЕДЕЛЕНИЕ И СТОК ВОДЫ ЗА ВЕГЕТАЦИОННЫЙ ПЕРИОД В 
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Водные ресурсы р. Алазани и её притоков активно используется в производстве хозяйственной 

деятельности, особенно для орошения сельскохозяйственных культур. Для рационального 

использования запасов воды рек очень важным является полученные в работе уточнённые значения 

стока воды рек за разные периоды года и особенно за период вегетации в целях повышения 

урожайности. 
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klimatis globaluri  cvlilebis  fonze md. mtkvris (Tbilisi) 

sxvadasxva  intervalis da periodis Camonadenis da naleqebis 

cvalebadobis Sefaseba da analizi  

guram grigolia1, daviT kereseliZe2, merab alaverdaSvili2, vaJa trapaiZe2, 
giorgi bregvaZe2 

1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

2iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti 
 

msoflio meteorologiuri organizaciis Sefasebis Sesabamisad bolo 50 wlis  

manZilze moxda saSualo klimaturi tempertauris 0,7 C0
ზrda, ramac gაmoiwvia 

eqstremalurი ჰიდრომეტეოროლოgiuri katასtrofebis  gaxSireba, კვლevebi gviჩვenebs 

rom momavalSი kvlav navaრaudeვიa tეmperaტuris zrda, rac კidev ufრo gaaxSirebs 

stiqiur movlenebs. 
klimatis cvlilebis Sesabamisad mosalodnelia mdinaris Camonadenis 

gansxvavebuli reaqcia, anu gaizrdeba kritikuli doneebis sazRvrebi, rac gamoixateba 

wyaldidiobesisa da wyalmobvardnebis sixSiris  gazrdaSi Tavisi uaryofiTi SedegebiT.   
msoflio meteorologiuri organizaciis monacemebiT gasuli saukunis bolo 

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

gamoixateba dadebiT tendenciaSi anu daTbobaSi.   hidrologiur procesebSi SeimCneva  

garkveuli tendenciebi (trendi, cikluroba, perioduloba). ase rom metad 
mniSvnelovania sxvadasxva periodebisaTvis  Camonadenis raodenobrivi  cvlilebsi 

dinamikis gamovlena. 

trendis gamovlenis TvalsaCino xerxs wrfivi regresia warmoadgens y=ax+b saxiT. 

am SemTxvevaSi trendis arseboba sarwmunod iTvleba, Tu sruldeba piroba: 
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winaaRmdeg SemTxvevaSi ar gvaqvs safuZveli visaubroT sididis erTmniSvnelovan 

cvlilebaze droSi (trendis niSnadobaze). 
trendis niSnadoba SeiZleba Sefasdes SemTxveviT sididesa da mis rigiT nomers 

Sris korelaciis koeficientiT r , Tu trenდis gaTvlebis Sedegad aRmoCndeba, rom 

korelaciis koeficienti da rangobrivi kriteriumebi metia 2 -ze, sadac 11  n  

an 1 nn , maSin trendi niSnadia da CaiTvlrba sarwmunod.  
 

cxrili 1, Tsu laboratoriis Tvisa da wlis  saSualo mravalwliuri naleqebis 

raodenoba  (1) 1963 - 2013, (2) 1963 - 1989 da (3) 1990 - 2013 w.w. periodisaTvis 

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

(kal) 

X  
1 16.8 22.1 28.9 58 77.5 79.2 41.4 46.1 34.4 39.1 28.4 17.4 40.8 

2 16.8 23 29 51.5 79.9 80.5 43.2 52.1 38.4 34.5 28.5 17.3 41.2 

3 16.8 21.1 28.9 65.2 74.8 77.7 39.5 39.3 29.9 44.2 28.4 17.6 40.3 
 

cxrili 2, Tsu laboratoriis Tvis da  wlis naleqebis trendis korelaciis 

koeficientebi Xr  (1) 1963 - 2013, (2) 1963 - 1989 და (3) 1990 - 2013 წ.წ. periodisaTvis 

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

(kal) 

Xr  

1 0.04 0.05 0.05 0.17 0.07 0.06 -0.01 -0.14 -0.20 0.26 -0.03 -0.06 0.08 

2 0.00 0.29 0.24 -0.04 -0.10 0.13 -0.15 -0.01 -0.37 0.30 0.15 0.12 0.07 

3 0.18 0.06 0.01 -0.04 0.50 0.22 0.39 0.11 0.20 0.16 -0.33 -0.45 0.46 
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cxrili №3,  Tsu laboratoriis  sezonuri naleqebis trendis korelaciis 

koeficientebi Xr  (1) 1963 - 2013, (2) 1963 - 1989 და (3) 1990 - 2013 წ.წ. periodisaTvis 

  
wlis 

(sezonuri) 
gazafxuli zafxuli Semodgoma zamTari 

Xr  

1 0.10 0.19 -0.03 0.07 0.05 

2 0.10 0.12 -0.01 -0.06 0.24 

3 0.47 0.58 0.33 0.12 -0.05 

 

cxrili 4,  mdinare mtkvaris (Tbilisi) Tvisa da wlis saSualo mravalwliuri xarjebi (1) 

1960 - 2012, (2) 1960 - 1984 da (3) 1985 - 2012 w.w. periodisaTvis 

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

(kal) 
Q  

1 103 110 186 453 513 332 166 102 97.7 116 128 114 202 

2 85.0 96.0 166 473 544 322 168 98.0 93.0 102 104 95.0 195 

3 120 125 206 433 483 342 165 106 102 129 152 132 208 

 

cxrili 5. mdinare mtkvaris (Tbilisi) Tvis saSualo, wlis saSualo da sezonuri 

xarjebis trendis korelaciis koeficientebi (1) 1960 - 2012, (2) 1960 - 1984 da (3) 1985 - 2012 

w.w. periodisaTvis 

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

(kal) 

Qr  

1 0.57 0.40 0.30 -0.14 -0.18 0.05 0.02 0.09 0.18 0.44 0.57 0.53 0.18 

2 0.14 -0.03 0.08 -0.02 -0.16 0.10 0.03 -0.06 0.06 0.16 0.37 0.04 0.02 

3 0.28 0.29 0.19 -0.08 0.08 -0.16 0.15 0.12 0.19 0.43 0.42 0.19 0.18 

 

cxrili 6. mdinare mtkvaris (Tbilisi)sezonuri xarjebis trendis korelaciis 

koeficientebi (1) 1960 - 2012, (2) 1960 - 1984 da (3) 1985 - 2012 w.w. periodisaTvis 

 
wlis 

(wyalsam) 
wlis (hidr) gazafxuli zafxuli Semodgoma zamTari 

Qr  

1 0.19 0.24 -0.11 0.09 0.54 0.62 

2 -0.01 0.10 -0.10 0.06 0.35 0.22 

3 0.31 0.25 0.08 0.08 0.60 0.40 

 

gaangariSebebis dros gamoyofili gvaqvs ori periodi, 1985 wlamde da mis Semdeg. 1985 

wlidan eqspluataciaSi Sevida Jinvalis wyalsacavi, romelmac daaregulira aragvis 

Camonadeni, md. aragvi mtkvris yvelaze didi Senakadia, Sesabamisad man gavlena iqonia 

mdinare mtkvris reJimul elementebze  da 1985-2012 ww  rigis paramtrebis gaangariSebas 

azri ara qvs, radgan araerTgvarovani procesia da misi sxva peridTan Sedareba ar 

mogvcems swor Sedegs. SerCeul naxazebze (ianvris, ivnisis, oqtombris da noembris) 

kargad Cans sxvadasxva periodis xarjebis  cvalebadobis tendenciebi.  
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nax 1. mdinare mtkvris  hidrografebi 
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SedarebiT relevanturia naleqebis rigebi, magram misi cvalebadobis tendenciebze 

gavlenas axdens gamorCeuli  mniSvnelobebi, mag (1990-2013 ww)  dekembris   TveSi 46.0Xr , 

xolo gaმorCeuli მniSvnelobis amoRebis SemTxvevaSi 36.0Xr , ამ  შეmTxvevaSi 

cvliლეba gamოწveulia გamorCeulი mnიშvnelobebiთ, amitom  msgavsi gaTვლebs unda 

movekidoT maqsimaluri sifrTxiliT.  

 

 
 

 

 
 

 

 
 

nax 2  xarjebis sezonuri hidrografi  
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 nax. 3. naleqebis ryevadobis grafiki 
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klimatis globaluri  cvlilebis  fonze md. mtkvris (Tbilisi) sxvadasxva  intervalis 
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  Camonadenis Sigawliuri da mravalwliuri ganawilebis SeswavlisaTvis  

gaanalizebulia mdinare mtkvris sxvadsxva  intervalis Camonadenis trendi, cikluroba 

da perioduloba,  mdinare  mtkvarze (TbilisTan) garkveuli zemoqmedeba moaxdina 

Jinvalis wyalsacavma, amitom rigi araerTgvarovania da misi cvalebadobis Seswavla  

mizanSewonilia  mxolod wyalsacavebis optimaluri marTvisa da prognozirebisaTvis. 
rac Seexeba naleqebs klimatis globaluri cvlilebis fonze trendebis gaangariSebis  
dros  saWiroa frTxili midgoma radgan gamorCeuli  mniSvnelobebi mokle rigebisaTvis  

(dasawyisSi an boloSi)  gavlenas  axdens  rigis cvalebadobis tendenciebis (trendebis) 

Sefasebaze.  amis mkafio magaliTia  dekembris Tve,  roca gamorCeuli mniSvnelobebis ar 

gaTvaliwinebam  Secvala trendis koeficienti. 

 

Assessment and analysis of variability of Mtkvari River runoffs and precipitations of different intervals 

and periods against the background of global climate changes/ Grigolia G., Kereselidze D., 

M.Alaverdashvili,  Trapaidze V., Bregvadze G.,/ Transactions of the Institute of Hydrometeorology, Georgian 

Technical University. 2017, v.124.-pp.22-27 Georg., Summ. Georg., Eng., Russ. 
Trend, cyclicity and periodicity of Mtkvari River runoffs of different intervals are analyzed with the 

aim of study of intra-annual and long-term runoff distribution. Zhinvali reservoir had certain influence on 

Mtkvari River (near Tbilisi), that is why the series are non-uniform and study of its variability is 

reasonable only for optimum management and forecasting of water reservoir. As to precipitations, 

precautionary approach is needed when calculating trends against the background of global climate 

changes, since distinguished values of short series (in the beginning or in the end) have an impact on 

assessment of tendencies (trends) of series variability. The obvious example of this is  December months, 

when  neglect of distinguished values has changed trend coefficients.       
 

Оценка и анализ изменчивости стоков и осадков р. Кура (Тбилиси) различного интервала и 

периода на фоне глобальных изменений климата/  Григолия 
 
Г., Кереселидзе Д., Алавердашвили  М., 

Трапаидзе В., Врегвадзе Г.,/ Сб. Трудов Института Гидрометеорологии Грузинского  Технического 

Университета Грузии. 2017,  т.124.- с.22-27, Груз., Рез. Груз., Анг., Рус. 

С целью изучения внутригодового и многолетнего распределения стоков проанализированы 

тренд, цикличность и периодичность стоков различного интервала реки Кура. Определенное 

влияние на реку Кура (у Тбилиси) оказало Жинвальское водохранилище, поэтому ряд является 

неоднородным, и изучение его изменчивости целесообразно только для оптимального управления и 

прогнозирования водохранилищ. Что касается осадков, при расчете трендов на фоне глобального 

изменения климата необходим осторожный подход, поскольку выдающиеся значения для коротких 

рядов (в начале или в конце) оказывают влияние на оценку тенденций (трендов) изменчивости ряда. 

Наглядным примером тому являются декабрь, когда неучет выдающихся значений изменил 

коэффициенты тренда.  
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sistematizebuli midgoma Rvarcofuli movlenebis Seswavlisa da efeqturi  
RvarcofsawinaaRmdego damcavi RonisZiebebis Seqmnisadmi dakavSirebulia saklasifi-
kacio sqemebis damuSavebis aucileblobasTan, romlebic asaxaven im calkeul eleme-
ntebs an maT erTobliobas, romlebic axasiaTeben Rvarcofuli nakadebis formireb-
is pirobebs, maT dinamikas, miyenebuli zaralis xasiaTsa da xarisxs, profilaqtikis 
gzebs, Rvarcofebis safrTxis Tavidan acilebas an maTgan dacvis SesaZlo profila-
qtikis gzebs, zomebsa da saSualebebs. 

s.m. fleiSmani [4] aRniSnavs, rom Rvarcofebis mravalfaqtorianoba gvkarnaxobs 
mizanmimarTuli da ara gamaerTianebeli klasifikaciebis racionalobas, da rom Rva-
rcofuli movlenebis geologiur-geomorfologiuri, hidrometeorologiuri, dinami-
kuri da struqturul-geologiuri rTuli kompleqsuri klasifikaciebi mizanSeSeu-
wonebelia. amasTan, normatiul dokumentebze da meTodur miTiTebebze muSaobis pra-
qtika gviCvenebs, rom, krebsiTi klasifikaciebis Seqmna, maTi miznobrivi dayofiT, au-
cilebelia, radgan mxolodDam SemTxvevaSi SesaZloa Tavidan aviciloT winaaRmdego-

bebi, gamowveuli calkeuli, urTierTშეukavSirebუli normatiuli da meToduri masa-
lebis damoukidebeli gamoyeneba. 

Sejamebuli (da sxva danarCeni) klasifikaciebi da maTi Semadgeneli elemente-
bi periodulad unda gadaisinjos da saxe icvalos, mecnierebis axali miRwevebisa 
da Rvarcofuli movlenebisa da procesebis Seswavlis xarisxis gaTvaliswinebiT. am-
asTan, gansakuTrebuli mniSvneloba eniWeba zusti kriteriumebis SemuSavebas klasi-
fikaciuri sqemebis meTodologiuri safuZvlebis principebis gansasazRvravad. 

miznobrivi klasifikaciebis ricxvs, romlebic, Cveni azriT, dResdReobiT ar 
eyrdnobian sakmarisad zust kriteriumebs, kerZod, miekuTvneba Rvarcofuli aqtivob-
is SefasebasTan dakavSirebuli klasifikaciebi. 

dawvrilebiTi ganxilvis safuZvlebze, romelic [4]-a moyvanili, Seსaძლოა vims-
jeloT imaze, rom RvarcofsaSiSroebis arsebuli klasifikaciebi dafuZnebulia Sem-
deg kriteriumebze da garkveul niSan-Tvisebebze: Rvarcofuli nakadis myari da Txe-
vadi Semadgenlobis genezisis asaxvaze; Rvarcofis formirebis wamyvan mizezebze; au-
zebis eroziuli dazianebis xarisxis maxasiaTeblebze gamotanis moculobis Sefase-
basTan erTobliobaSi (absolutur gamosaxulebaSi an gamonatanis modulis saxiT 1 
km2 auzis farTobidan); Rvarcofuli kerebis maRliv-zonalur diferenciaze gamona-
tanis modulis miTiTebasTan erTad (an mis gareSe); Rvarcofis gavlis sixSireze; 
auzebis gansakuTrebulobaze (ferdobebis daxriloba da maTi gadarecxva); niadag-
gruntebis wyalgamtarobaze; Rvarcofuli auzebis geologiur niSan-Tvisebebze da 
maxasiaTeblebze; RvarcofTa gavlis Sedegebis moqmedebis xasiaTze (10-baliani Skal-
iT - sustidan – stiqiur ubedurebamde); RvarcofsawinaaRmdego zomebis masStaburo-
baze, nakadis dinamikisa da gamonatanis moculobasTan kavSirSi; Rvarcofis dinami-
kuri maxasiaTeblis ganmapirobebeli energetikul danaxarjebze. 

1972 wels s.m. fleiSmanma SeimuSava kompleqsur kriteriumze dafuZnebuli 
klasifikacia, romelic erTdroulad aRricxavda RvarcofsaSiSroebasa da Rvarco-
faqtivobas da warmoadgens Rvarcofuli gamonatanis jamuri moculobis (garkveuli 
xangrZlivobis drois monakveTSi) Sefardebas wlebis raodenobasTan. avtorisa azr-
iT, aseTi kriteriumi aerTianebs cnebebs ,,Rvarcofaqtivoba” da ,,RvarcofsaSiSro-
eba” da adgens maTi Sefasebis erTian kriteriums. 

Cveni azriT, cnebebi ,,Rvarcofaqtivoba” da ,,RvarcofsaSiSroeba” axasiaTebs 
Rvarcofuli procesebisa da maTi Sedegebis sxvadasxva mxareebs da amitom maTi 
aRreva ar aris sasurveli. Rvarcofaqtiurobas axasiaTebs sixSire, auzSi Rvarcofu-
li gamovlinebis intensiuroba, eroziuli movlenebis ganviTarebis intensivoba, na-
Sali masalis dagroveba. 
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RvarcofsaSiSroeba ki, zogadi TvalsazrisiT: garkveuli zaralis miRebis re-
aluri an potencialuri safrTxea Rvarcofis zemoqmedebis Sedegad. es ganmarteba 
principulad Seesabameba v.f. perovis mier mocemul ganmartebas mis kapitalur naS-
romSi [1], am terminis Semdegi gaSlis gareSe. zarali dakavSirebulia safrTxis ma-
sStabisa da xasiaTis Sefasebaze da axasiaTebs Rvarcoful risks. riskis xasiaTisa 
da masStabis SesafasebladFki saWiroa SesaZlo datborvis zonebis gansazRvra,    
Rvarcofuli nakadis sxvadasxva uzrunvelyofis (albaTobis) saangariSo maxasiaTeb-
lebis dadgenis safuZvelze (xarji, siRrme, siCqare, myari Semdgenis koncentracia, 
dartymis Zala, gamonatanis moculoba da misi ganlagebis, fskerisa da napirebis 
warecxvis parametrebi, da a.S.) 

RvarcofTa moqmedebis zonaSi SesaZloa ar mdebareobdes Rvarcofuli riskis 
qveS myofi obieqti an obieqtebi mTlianad an nawilobriv uzrunvelyofilia Rvarco-
fsawinaaRmdego damcavi RonisZiebebiT, magram saSiSroeba da zaralis riski mainc 
rCeba Setborvis zonaSi Sesuli adgilobrivi mosaxleobisTvis, auzSi momuSave amu-
Savebelia specialuri instruqciebi RvarcofsaSiS zonebSi gadaadgilebis wesebiTa 
da rekomendaciebiT, sasurvelia datborvis donis CvenebiT (miaxloebiTi mainc).  

Rvarcofis (aseve wyalmovardnis) saSiSroebis kriteriumad SesaZlebelia  da-
iniSnos, garkveuli maragiT aRebuli,  done an siRrme (Hk), romlis gadameteba (Rva-
rcofsawinaaRmdego, kalapotmaregulirebeli, napirdamcavi da Rvarcofmaregulire-
beli nagebobebis ar arsebobis, ara sakmarisobisa da uvargisobis, wyalgamSvebi 
nagebobebis ara sakmarisi gamtareblobis gamo da a.S.). saangariSo kveTSi Seqmnis ga-
uTvaliswinebel safrTxes (zaralis risks).  

 riskis xarisxi SesaZlebelia Sefasdes Hk da faqtiuri Hf doneTa xxvaobis 

an fardobis safuZvelze (ΔH=Hf-Hk an R=Hf/Hk). safrTxe Cndeba, Tu ΔH0 an R1. 
aRniSnuli parametrebis yovel mniSvnelobas garkveuli mniSvnelobis mosalodneli 
zarali Seesabameba, xolo saSiSi doneebidan SesaZlebelia gadasvla saSiS xarjebsa 
da naleqebze.  

cxrili 1.  saSiSroebis Sefasebisa da aRricxvis doneebi 

Sefasebis done 
saSiSroebis Sefasebis siRrme da 

xarisxi 
# masStabi, sazRvrebi, obieqtebi ganzogadoebuli ricxobrivi 

masS-tabi  
 

sazRvrebi, obieqtebi 
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1 2 3 A B C D E G 

1 globaluri 
dedamiwa (Rvarcofebis kad-

astri) 
A1 B1 - - - - 

2 
regionalu-

ri 

msxvili geografiuli da (an) 
politikuri  regionebi qvey-
nebi da maTi qvedanayofebi, 

 

A2 

 

B2 

 

C2 

 

D2 

 

E2 

 

G2 

3 lokaluri 

regionebis qvedanayofebi, 
mdinareTa auzebi, mxareebi 
da raionebi, qalaqebi, msxvi-
li sawarmoo da soflis me-
urneobis obieqtebi  

 

A3 

 

B3 

 

C3 

 

D3 

 

E3 

 

G3 

4 
konkretu-

li 
 

mdinareTa monakveTebi, da-
saxlebuli punqtebi, sawar-
moo da soflis meurneobis 
obieqtebi, fermebi, savar-
glebi 

 

A4 

 

B4 

 

C4 

 

D4 

 

E4 

 

G4 

 
mas Semdeg, rac msxvilmasStabian rukaze Semoefargleba Rvarcoful mdinare-

ze mdebare obieqtebis zona, romelic ar unda dazaraldes Rvarcofis an wyalmova-
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rdnis gavlis Sedegad, e.i. cnobili gaxdeba araRvarcofsaSiSi horizonti mdinaris 
saangariSo ganiv kveTebSi, am kveTebisTvis arsebuli saangariSo  meTodebis gamoyen-
ebiT agebuli HR=f(QR) damokidebulebiT dgindeba Rvarcofis kritikuli xarji  QRk. 
Semdeg, arsebuli [1 _ 3] an sxva meTodebis gamoyenebiT, gamoiangariSeba Rvarcofga-
momwvevi kritikuli wylis xarjis mniSvneloba, Qwk=f(QRk)  romelic, Tavis mxriv. na-
leqebis dReRamuri kritikuli jamis funqcia Xk=f(Qwk) Tu naleqebis dReRamuri fen-
is saprognozo mniSvneloba miaRwevs an gadaaWarbebs kritikul mniSvnelobas, gicema 
RvarcofsaSiSi situaciis prognozi: ,,Rvarcofuli saSiSroeba”. rasakvirvelia, da-
ucveli teritoriebisaTvis kritikuli dReRamuri naleqebis fena gacilebiT nakleb-
ia, vidre daculi teritoriebisaTvis. SesaZlo zaralis riski daucveli teritorie-
bisaTvis metia. 
  RvarcofebiT gamowveuli safrTxisa da zaralis riskis Tavidan asacileblad 
an Sesamcireblad, saWiroa Rvarcoful movlenebze, maT ganviTarebaze, maT gamomwvev 
faqtorebze,  miRebuli dacviTi RonisZiebebis efeqturobaze mudmivi dakvirvebebis 
Catareba monitoringul reJimSi. qvemoT ganxilulia am mimarTulebasTan dakavSire-
buli zogierTi mosazreba. 
monitoringis Casatareblad saWiroa: 

1) (Zalian sasurvelia) dakvirvebaTa samuSaoebis Catareba da ganaxleba h/s-ze 
Rvarcofuli sezonis periodSi (maisidan-seqtembramde). xarjTa gazomvis garda, iseT 
meteoelementebze dakvirvebis Catareba rogoricaa: atmosferuli naleqebi (pluviog-
rafiuli gazomvebi), haeris temperatura da tenianoba; 

2) reperuli qselis Seqmna (sasurvelia stacionaruli mcire zomis betonis 
baqnebis saxiT, stereofotogrammetruli gadaRebebis gansaxorcieleblad), bazisuri 
wertilebis damagrebiT; 

3) stereofotoTeodolitebi, videogadaRebebis da fotogadaRebebis aparatura 
da sxva Tanamedrovv donis topo-geodeziuri samuSaoebis Casatareblad saWiro mow-
yobiloba: 

4). mdinaris fskeruli naleqebisa da Rvarcofuli gamonatanis fizikur-meqa-
nikuri Tvisebebis dasadgenad saWiro mowyobiloba. 

5). spectansacmeli savele pirobebSi mimokvleviTi (sakvlevi-saZiebo) samuSaoe-
bis usafrTxod Casatareblad. 

4) arsebuli hidroteqnikuri (maT Soris sagzao da napirsamagri) nagebobebis 
maTi aSenebis Semdeg miReba da Semdgomi eqspluataciis ganxorcieleba specialuri 
instruqciebis mixedviT.  

savele da kameraluri  samuSaoebis dros:  
gadaRebul ganiv kveTebSi moiniSneba gavlili nakadebis maqsimaluri horizontebi, 
aRiwereba kalapotis mdgomareoba (Rvarcofuli da kalapoturi procesebis msvlel-
obis Sesafaseblad saWiro detalebiT); aRiwereba da damaxasiaTebel adgilebSi Sei-
swavleba Rvarcofuli gamonatanis da fskeruli gruntis fizikur-meqanikuri Tvise-
bebi; miRebuli informaciis damuSaveba warmoebs kameralur pirobebSi kompiuteru-
li saSualebebis gamoyenebiT; gamoiangariSeba Semdegi parametrebi: nakadis maqsimal-
uri xarji, saSualo da maqsimaluri siCqare, fskeris saSualo, maqsimaluri da mini-
maluri niSnulebis gadaxra wina periodis monacemebidan, dalamuli (an warecxili) 
gruntis moculoba. 
daskvnebis aucilebeli Semcveloba: 

1. monitoringis procesSi miRebul monacemTa analizis safuZvelze fasdeba 
Rvarcoful  procesebTan dakavSirebuli saerTo situacia da arsebuli riski, 
inJinruli dacvis efeqturoba, nagebobebis da teritoriebis mdgomareoba da miiReba 
gadawyvetileba damatebiTi RonisZiebebis Catarebis saWiroebis Taobaze. 

2 Rvarcofuli Camonadenis gamo Seqmnili avariuli situaciebis SemTxvevaSi 
Casatarebelia zaralis an riskis Sesafaseblad, gamomwvevi mizezebis dasadgenad da 
safrTxis Tavidan asacileblad an Sesarbileblad saWiro detaluri gamokvlevebi 
da muSavdeba damatebiTi RonisZiebebis proeqti. 

3. savele samuSaoebze gasvlis win Semsruleblebi ecnobian mdinareTa Rvarco-
fsaSiS ubnebSi samuSaoTa usafrTxoebis teqnikis wesebs da abareben specialur 
gamocdas, rac fiqsirdeba specialur JurnalSi. . 
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4. winamdebare programaSi Camoyalibebuli monitoringis mowyobis ZiriTadi 
(zogadi) debulebebis gamoyenebiT dasamuSavebelia monitoringis ganxorcielebis 
proeqti rekomendaciebis mibmiT konkretul obieqtebze da situaciaze. 

5. mopovebuli informacia Seitaneba monacemTa kompiuterul (monitoringul) 
bazaSi (bankSi), sadac yovel sakvlev ubanze ixsneba specialuri papka, xolo jamuri 
sistematizirebuli monacemebi Tavsdeba specialurad gamoyofil karSi. aucilebel-
ia monacemTa dublireba.  

 
monitoringis ZiriTadi samuSaoebi da maTi vadebi 

# samuSaos saxeoba vadebi  (perioduloba) 

1 

kalapotebis xazobrivi sarekognoscirebo gamo-
kvleva, damaxasiaTebeli video da fotoilust-
raciuli masalebis wardgeniT. igive Semadgen-
lobis sarekognoscirebo gamokvlevebi tardeba  
saavtomobilo gzebis gaswvriv, hidroteqnikuri 
nagebobebis, maTi zeda da qveda biefSi mdgoma-
reobis aRweriT. 

tardeba weliwadSi erTxel 
Rvarcofuli sezonis dasaw-
yisSi (maisi) an boloSi (seq-
temberi), da Zlieri kokispi-
ruli wvimebis, an Zlieri 
Rvarcofebis gavlis niSneb-
is SemCnevis Semdeg. 

2 

kalapotis (grZivi profiliT Sekruli) ganivi 
kveTebis gadaRebiT. kveTebis gadaReba xorciel-
deba mxolod im SemTxvevaSi, Tu amis saWiroeba 
dadginda sarekognoscirebo gamokvlevis dros. 
KkveTebis gadaRebis ubnebze 2-3 damaxasiaTebel 
wertilSi xorcieldeba fskeruli gruntis fi-
zikur-meqanikuri maxasiaTeblebis dadgena. 

gadaReba xorcieldeba sare-
kognoscirebo gamokvlevebis 
dros (Tu ar dadginda, rom 
mkveTri cvlilebebis uqon-
lobis gamo gadaReba ar ar-
is aucilebeli). 

3 

Zlieri, didi gamonatanis mqone Rvarcofis, an 
wyalmovardnis, an avariuli situaciis Seqmnis 
Semdeg maTi pirveladi aRwera xorcieldeba sp-
ecialuri instruqciis mixedviT. miiReba gada-
wyvetileba wyalsadinris auzis da Rvarcofu-
li kerebis ufro detaluri gamokvlevebis saWi-
roebis Sesaxeb. 

yoveli Zlieri Rvarcofis, 
wyalmovardnis, avariuli si-
tuaciis Seqmnis Semdeg, da 
specialuri programebis 
mixedviT 

 

aRsaniSnabia, rom Rvarcofis damangreveli Zala vrceldeba gamotanis  konusidan 
ZiriTadi mdinaris qveda dinebis mimarTulebiT, konusze gamotanili didZali myari 
masalis dinebis mimarTulebiT gavrcelenis, kakapotis fskeris awebisa da napirebis 
warecxvis xarjze (sur. 1),  
     

 
sur. 1. cageri _ lentexis monakveTze saavtomobilo  gzis mdgomareoba md. 

cxeniswylis marjvena napiris mxridan, zeda dinebaSi marjvena Senakadze (babili) 
mZavri Rvaecofis gavlis Semdeg. (g. xerxeuliZe) 
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ted with definition of structure, problems, with the organisation and carrying out debris  flow monitoring. 
 

uak 551.311:627.141.121 
Rvarcofuli saSiSroebis Sefasebisa da monitoringis zogierTi mniSvnelovani 
Taviseburebebi /xerxeuliZe g.i./ saqarTvelos teqnikuri universitetis hidrometeo-
rologiis institutis SromaTa krebuli-2017.-t.124.-gv.28-32,-qarT., rez. qarT., ingl., 
rus. 

ganixileba Rvarcofuli saSiSroebis SefasebisTvis gankuTvnili sxvadasxva m-
idgomebi. aRiniSneba, rom yvelaze ufro efeqtur kriteriumebs miekuTvneba zaralis 
xarisxobrivi an ricxobrivi maxasiaTeblebi, romelic damokidebulia RvarcofiT ga-
mowveuli arasaSiSi doneebis gadaWarbebaze, Semdegi gadasvliT im kritikul nale-
qebze, xarjebze, gamotanis moculobebze da sxva maxasiaTeblebi, romlebic gansa-
zRvraven am doneebs.  

ganixileba Rvarcoful monitoringTan dakavSirebuli zogadi da kerZo (saqa-
rTvelos magaliTze) sakiTxebi, romlebic dakavSirebulia Rvarcofuli monitori-
ngis SemadgenlobasTan, amocanebTan, Camoyalibebasa da CatarebasTan.  

    
UDC 551.311.21:627.141.1  

Some important features of an estimation debris flow  danger and monitoring debris flow the 

phenomena   /Kherkheulidze G.I./Transactions of the Institute of Hydrometeorology, Georgian Technical 

University. -2017. -vol.124. -pp.28-32, Georg., Summ. Georg., Eng., Russ. 

Various approaches to estimations T debris flow and freshet dangers are considered. The most effective 

criterion of an estimation offers to consider qualitative and quantitative characteristics of the damage depending 

on excess of safe levels of flooding, with transition to critical deposits defining these levels, expenses, volumes 

of carrying out, etc. characteristics. General and private (on the example of Georgia) issues related to the 

definition of the composition, tasks, and the organization and implementation of mudflow monitoring are 

discussed. 
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Некоторые  важные собенности оценки селевой опасности и мониторинга селевых явлений 
Особенности оценки селевой опасности и мониторинга селевых явлений./Херхеулидзе Г.И./Сб. 

Трудов Института Гидрометеорологии Грузинского  Технического Университета Грузии. -2017.- т.124.-

с.28-32, -Груз., Рез. Груз., Англ., Рус. 

 Рассматриваются различные подходы к оценкам селевой опасности. Наиболее эффективным 

критерием оценки предлагается считать качественные и количественные характеристики ущерба, 

зависящего от превышения безопасных уровней затопления, с переходом к определяющим эти уровни 

критическим осадкам, расходам, объёмам выноса и др. характеристикам.  

Обсуждаются общие и частные (на примере Грузии) вопросы связанные с определением 

состава, задач, с организацией и проведением селевого мониторинга. 
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uak 551 
saaTobrivi naleqebis gansazRvra klimaturi cnobarebidan maTi wlis da 

Tvis sidideebis safuZvelze da Zlieri, katastrofuli naleqebis 

mosvlis albaTobebis (riskis) Sefaseba 

n.begaliSvili, T.cincaZe, b.beritaSvili, n.kapanaZe, l.qarTveliSvili, 
n.n.begaliSvili, n.cincaZe 

 
Sesavali. amocanis dasma. 

 yvela hidrologiuri tipis gaTvlebi damyarebulia mdinaris auzSi mosul 
naleqTa dinamikis gamoyenebaze. Camonadenis mokle da zemoklevadiani saprognozo 
modelebis da sqemebis damuSaveba iseTi saSiSi movlenebisaTvis, rogoricaa 
wyalmovardna, wyaldidoba, Rvarcofi, iTvaliswinebs wyalSemkrebze naleqTa 
saaTobrivi reJimis monacemebs, anu pluviometruli tipis informacias. gasuli 
saukunis ganmavlobaSi pluviometruli dakvirvebebi warmoebda ZiriTadaT 
samecniero proeqtebis Sesrulebisas da es monacemebi iSviaTad iyo warmodgenili 
klimatur cnobarebSi. am mxriv metad mniSvnelovani nabiji iyo naleqTa 
radiolokaciuri gazomvebis organizeba, romlebic saTanado kalibrebis Semdeg, 
iZleoda auzis nebismier farTobze naleqTa sididis da intensivobis gansazRvris 
saSualebas drois realur masStabSi. aRsaniSnavia, rom hidrometeorologiis 
institutSi gasuli saukunis 80-ian wlebSi amoqmedda meteorologiuri 
radiolokaciuri sadgurebis mrl-5-is (ioris poligoni, TianeTis raioni) da mrl-2-
is (sevanis poligoni, somxeTi) gamoTvliT  manqanebTan (EC-1022, M-1200) 

SepirispirebiT Seqmnili naleqTa gazomvis radiolokaciuri avtomatizebuli 
kompleqsebi. maTi monacemebi ukve asaxavda naleqTa reJimze uwyvet informacias 
swored drois realur masStabSi da gamoyenebuli iqna Rrublebze xelovnuri 
zemoqmedebis efeqtis dasadgenad. aseve 80-ian wlebSi hidrometeorologiis 
institutSi Sesrulda samecniero proeqti saxelwodebiT ”saqarTvelo-naleqebi” 
(“Грузия-осадки”), romelic gulisxmobda qveynis teritoriaze 5-10 avtomatizebuli 
radiolokaciuri kompleqsis amoqmedebas, erTian kompiuterul centrSi informaciis 
gadacema-SegrovebiT, damuSavebiT, analiziT da warmodgeniT. proeqtis 
ganxorcielebis SemTxvevaSi, romelic igegmeboda 90-iani wlebis bolosaTvis, 
saqarTvelos teritoriis umetesi nawili (TiTqmis 70-80%) moxvdeboda 
avtomatizebuli kompleqsebis qselis xedvis areSi. Tavis mxriv es iZleoda 
saSualebas miRebuli informaciis kompleqsur gamoyenebaze saSiSi da 
katastrofuli  hidrometeorologiuri movlenebis (qariSxali, Skvali, Zlieri da 
uxvi naleqebi, didTovloba, setyva, gvalva, elWeqi, wyaldidoba, wyalmovardna, 
Rvarcofi, Tovlis zvavi) monitoringis sistemebis Seqmnisa da maTi regulirebis 
meTodebis damuSaveba-realizebisaTvis. samwuxarod XXI saukunis damdegisaTvis 
yvela es proeqti ganuxorcielebeli aRmoCnda. xolo bolo wlebSi (2015-2016) 
aRdgenil setyvis sawinaaRmdego samsaxurSi amoqmedda Tanamedrove tipis 
radiolokaciuri avtomatizebuli kompleqsi, romlis informacia SeiZleba 
gamoyenebuli iqnas atmosferuli naleqebis gazomvebisaTvis da aRniSnuli 
proeqtebis farglebSi kvlevebis CatarebisaTvis.  
 naleqebis dinamikaze saaTobrivi informacia sasurvelia Sesuli iyos 
hidrometeorologiis institutSi damuSavebis stadiaSi myof hidrologiur cnobar-
atlasSi. es unda iyos cxrilebis an rukebis saxiT asaxuli klimaturi monacemebi 
1,3,6,12 da 24 saaTSi mosul naleqebze, risTvisac SeiZleba gamoyenebuli iqnas 
saqarTvelos teritoriaze adre arsebuli da dRes moqmedi meteosadgurebis 
dakvirvebebi. radgan amJamad ar gagvaCnia naleqebze reJimuli informacia, miRebuli 
pluviometruli da radiolokaciuri gazomvebiT, SevecdebiT warmovadginoT 
meTodika, romelic iZleva saSualebas gamoTvlebiT aRdgenil iqnas naleqebis 
saaTobrivi mniSvnelobebi klimatur cnobarebSi mocemuli wliuri da Tvis 
monacemebis safuZvelze.  
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  kvlevis meTodika da gamoTvlis Sedegebi. 
magaliTisaTvis ganvixilavT meteorologiuri sadguris Tbilisi, hmo-saTvis 

1951-1965 wlebSi Tveebis mixedviT saSualo Tvis naleqTa sidideebs da zogierT maT 
reJimul maxasiaTeblebs-naleqian dReTa ricxvs da naleqTa mosvlis xangrZlivobas 
saaTebSi [1,2]. cxr. 1-is zeda nawilSi mocemulia monacemebi klimaturi cnobaridan, 
xolo qveda nawilSi warmodgenilia gamoTvlis Sedegebi. kerZod, pirvel striqonSi 
reJimuli monacemebis gayofiT meore striqonis monacemebze vRebulobT yoveli Tvis 
sadReRamiso naleqebis sidideebs mm-Si (ix. qveda nawilis pirveli striqoni), xolo 
pirveli striqonis monacemebis gayofiT mesame striqonis monacemebze vRebulobT 
yovelTviuri naleqebis saSualo intensivobas mm/sT (ix. qveda nawilis meore 
striqoni). gamomdinare naleqTa intensivobidan, SeiZleba aRvadginoT naleqebi, 
mosuli 1,3,6,12 da 24-saaTian droiT intervalebSi. yuradRebas ipyrobs is garemoeba, 
rom intensivobis gaTvaliswinebiT 24 saaTisaTvis aRdgenili sidideebi ar emTxveva 
gamoTvlebis Sedegebs pirveli striqonidan. kerZod, civi periodis (XI-III) dReRamuri 
naleqebi gamoTvlebis meSvide striqonSi daaxloebiT 2-jer metia pirvel striqonSi 
mocemul sidideebze, xolo Tbili periodis SemTxvevaSi (IV-X) 3-5-jer aRemateba maT. 
es gamowveuli unda iyos imiT, rom naleqTa xangrZlivoba saaTebSi ar asaxavs 
naleqian dReTa ricxvs. es gasagebia, radgan naleqTa xangrZlivobis gayofa 24-ze ar 
gvaZlevs naleqian dReTa ricxvs imis gamo, rom dReRamis ganmavlobaSi xSirad ar 
daikvirveba 24 saaTiani uwyveti naleqi. aRsaniSnavia, rom meSvide striqonis 
monacemebi axlosaa saSualo dReRamur maqsimumebTan [1,2]. 
 

cxrili 1 Tbilisi, hmo.  atmosferul naleqTa reJimuli maxasiaTeblebi da 
gamoTvlis Sedegad miRebuli sidideebi 

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

Tvis naleqebi (mm) 
19 27 36 57 93 78 52 39 46 46 40 26 559 

naleqian dReTa ricxvi sididiT ≥0,1mm 
6.5 7.5 8.8 11.8 15.1 11.7 9.1 7.5 8.7 9.2 8.7 6.8 111 

naleqebis saSualo xangrZlovoba (sT) 
92 91 119 95 87 64 40 39 55 76 94 87 939 

gamoTvlis Sedegebi 

saS. sadReRamiso naleqebi (mm) 
2.9 3.6 4.1 4.8 6.2 6.7 5.7 5.2 5.3 5.0 4.6 3.8 5.0 

naleqebis sadReRamiso saS. intensivoba (mm/sT) 
0.2 0.3 0.3 0.6 1.1 1.2 1.3 1.0 0.8 0.6 0.4 0.3 0.6 

1sT-Si mosuli naleqTa raod. (mm) 
0.2 0.3 0.3 0.6 1.1 1.2 1.3 1.0 0.8 0.6 0.4 0.3 0.6 

3sT-Si mosuli naleqTa raod. (mm) 
0.6 0.9 0.9 1.8 3.3 3.6 3.9 3.0 2.4 1.8 1.2 0.9 1.8 

6sT-Si mosuli naleqTa raod. (mm) 
1.2 1.8 1.8 3.6 6.6 7.2 7.8 6.0 4.8 3.6 2.4 1.8 3.6 

12sT-Si mosuli naleqTa raod. (mm) 
2.4 3.6 3.6 7.2 13.2 14.4 15.6 12.0 9.6 7.2 4.8 3.6 7.2 

24sT-Si mosuli naleqTa raod. (mm) 
4.8 7.2 7.2 14.4 26.4 28.8 31.2 24.0 19.2 14.4 9.6 7.2 14.4 

 
amrigad, Tu aseT gamoTvlebs SevasrulebT klimatur cnobarSi mocemuli 

yvela sadgurisaTvis, SeiZleba maTi warmodgena rukebis seriis saxiT, sadac 
asaxuli iqneba naleqTa saaTobrivi sidideebis ganawileba. 

rukebis saxiT SeiZleba, aseve warmodgenili iyos klimatur cnobarebSi [1,2] 
mocemuli naleqTa Semdegi maxasiaTeblebi: 

 wlis da Tveebis mixedviT udidesi da umciresi naleqTa raodenoba. 
sadgurebis raodenoba -94. 
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 naleqTa dReRamuri maqsimumi Tveebis mixedviT sxvadasxva 
uzrunvelyofisaTvis.agreTve SeiZleba mocemul iqnas saSualo maqsimumebi. 
sadgurebis raodenoba-46 

 wvimis maqsimaluri intensivoba sxvadasxva droiT intervalSi (weli). 
ganxilulia wvimis xangrZlivoba - 5, 10, 20, 30wT-Si da 1, 12, 24sT-Si. es 
maxasiaTeblebi miRebulia pluviametruli gazomvebiT. sadgurebis raodenoba – 26. 

winamdebare naSromSi ganvixilavT, aseve, im meTodikis realizebis Sedegebs, 
romlis safuZvelze SesaZlebelia saqarTvelos teritoriaze ganlagebuli 
meteosadgurebisaTvis Sefasdes sxvadasxva sididis naleqebis, maT Soris Zlieri da 
katastrofuli xasiaTis, mosvlis albaTobebi anu maTi riskebi. Ees meTodika 
warmodgenilia [5]-Si da efuZneba dakvirvebaTa im monacemebs, romelTa mixedviT 
sadReRamiso naleqebis albaTobaTa simkvrivis ganawileba aRiwereba gama-funqciiT 
[3-5]: 

 

f(x)=Ax

exp(-x/). 

 
aq f(x) dReRamuri naleqebis albaTobis simkvrivea, xolo ganawilebis funqciis 
parametrebi 
 

-1  0  +1(+1)-1, 
 

sadac (+1) –sruli gama-funqciaa. 
ganawilebis funqciis parametrebis dasadgenad aucilebelia saSualo 

dReRamuri naleqebis sididisa da maTi dispersiis codna [5]. 

albaToba x naleqTa mosvlisa, romelTa sidide x x1, tolia 
 

xx1   , 
 

aq  x/ - arasruli gama-funqciaa. 
 qvemoT mocemulia meTodikis realizebis 2 magaliTi uxvnaleqiani sadguri 
baTumi, SuqurasaTvis da SedarebiT naklebnaleqiani sadguri Tbilisi, hmo-saTvis. 
Oorive SemTxvevaSi SerCeuli iyo is weli da Tve, roca dafiqsirda Tvis 
maqsimaluri naleqi [1]. cxrilebSi 2 da 3 warmodgenilia sxvadasxva sididis wvimis 
mosvlis realuri da gamoTvlili albaTobebi. maTi SedarebiT SeiZleba davaskvnaT, 
rom baTumisaTvis miRebulia kargi, xolo TbilisisaTvis-damakmayofilebeli 
Sedegebi. 

 

cxrili 2 baTumi, Suqura-1959 wlis seqtemberi (Xmax=656mm) naleqTa mosvlis 
albaTobebi 
# naleqTa 

raodenoba 
aseTi naleqebis 
dReTa raodenoba 

realuri dReRa-
muri albaToba  

gamoTvlili 
albaToba 

 Xm(mm) Nx FF  

1 ≥0.1 21 21/21=1.00 1.00 

2 ≥0.5 20 20/21=0.95 0.99 

3 ≥1.0 20 20/21=0.95 0.99 

4 ≥5.0 17 17/21=0.80 0.96 

5 ≥10.0 14 14/21=0.66 0.88 

6 ≥20.0 13 13/21=0.61 0.68 

7 ≥30.0 10 10/21=0.47 0.49 

8 ≥50.0   0.22 

9 ≥100.0 saorientacioT 1 1/21=0.04 0.02 
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daskvna 
aseTi tipis gamoTvlebi SeiZleba Sesruldes yvela meteosadgurisaTvis 

saqarTvelos teritoriaze, ris Semdeg Zlieri da katastrofuli naleqebis riskebis 
ganawileba SeiZleba warmodgenili iyos rukebis saxiT 
 1966 wlis Semdeg meteosadgurebis qselSi dakvirvebebi iwarmoeba 8-jer 
dReRameSi 3-saaTiani intervaliT. am monacemebis mopovebiT SesaZlebeli xdeba 
ganxiluli meTodikebiT miRebuli sidideebis Sedareba, Semowmeba, koreqcia da 
Sevseba. 

 
cxrili 3Tbilisi, hmo-1955 wlis agvisto (Xmax=203mm) naleqTa mosvlis albaTobebi 
# naleqTa raode-

noba Xm(mm) 
aseTi naleqebis 
dReTa ricxvi Nx 

realuri 
dReRamuri 
albaToba F 

gamoTvlili 
albaToba 

1 ≥0.1 9 9/9=1.00 0.98 

2 ≥0.5 6 6/9=0.66 0.91 

3 ≥1.0 6 6/9=0.66 0.83 

4 ≥5.0 6 6/9=0.66 0.41 

5 ≥10.0 4 4/9=0.44 0.18 

6 ≥20.0 1 1/9=0.11 0.03 

7 ≥30.0 1 1/9=0.11 0.01 

8 ≥50.0 saorientacioT 1 1/9=0.11 2.3x10-4 
9 ≥100.0 saorientacioT 1 1/9=0.11 6.1x10-8 
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uak 551 

saaTobrivi naleqebis gansazRvra klimaturi cnobarebidan maTi wlis da 
Tvis sidideebis safuZvelze da Zlieri, katastrofuli naleqebis mosvlis 
albaTobebis (riskis) Sefaseba/ n.begaliSvili, T.cincaZe, b.beritaSvili, n.kapanaZe, 
l.qarTveliSvili, n.n.begaliSvili, n.cincaZe./ saqarTvelos teqnikuri universitetis 
hidrometeorologiis institutis SromaTa krabuli, 2017,t.124,gv.33-37,.qarT. rez: qarT., 
ingl., rus. 
ganxilulia saaTobrivi (1,3,6,12 da 24) naleqebis sidideTa gamoTvlis meTodika, 
romelic damyarebulia klimaturi cnobarebidan maTi wlis da Tvis monacemebis 
gamoyenebaze. mxedvelobaSi miiReba, aseve, mocemul TveSi naleqian dReTa ricxvi, 
naleqTa xangrZlivoba da sxva. 

 warmodgenilia sxvadasxva sididis naleqebis, maT Soris Zlieri da 
katastrofuli xasiaTis, mosvlis albaTobebis (riskis) gansazRvris meTodi. mas 
safuZvlad udevs sadReRamiso naleqebis albaTobaTa simkvrivis cnobili 
ganawilebis funqcia (gama ganawileba 
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UDC 551 

Definition of hourly precipitation from climate reference books on the basis of their annual and monthly values 

and assessment of heavy/catastrophic shower probability (risk)/ Begalishvili N., Tsintsadze T., Beritashvili B., 

Kapanadze N., Kartvelishvili L., Begalishvili N.N., Tsintsadze N. Tansactions of the Institute of 

Hydrometeorology et the Georgian Technical University. 2017, vol.124, pp.33-37.Georg., Summ: Georg., Eng., 

Rus. 

The methodology of calculating values of hourly (1,3,6,12 and 24 h) precipitation is discussed, based 

upon the use od their annual and monthly data from the climate reference books. The number of rainy days in 

the given month, duration of precipitation, etc. are taken into account as well. 

The method to determine the possibility (risk) of occuring different amount of precipitation, including 

heavy and catastrophic rainfall, is presented. It is based on the known distribution function (Gamma 

distribution) of the density probability of daily precipitation. 

 

УДК 551 

Определение часовых осадков на основе данных климатических справочников относительно 

годовых и месячных их величин и оценка вероятности  выпадения  (риска) сильных и 

катастрофических осадков./ Бегалишвили Н.А., Цинцадзе Т.Н., Бериташвили Б.Ш., Капанадзе Н., 

Картвелишвили Л., Бегалишвили Н.Н., Цинцадзе Н.Т./Сб. Трудов Института Гидрометеорологии 

ГрузинскогоТехнического университета. 2017. вып.124, c33-37..  Груз. Рез: Груз.,Англ., Рус. 
Рассмотрена методика расчета часовых (1,3,6,12, и 24ч.) величин осадков, которая основана на 

применении данных климатических справочников относительно годовых и месячных их значений. 

Используются, также, месячные данные о числе дней с осадками, их продолжительности и др. 

Предложен метод оценки вероятности (риска) выпадения осадков различной величины, в том 

числе сильных и катастрофических. При оценке используется известная функция распределения  

плотности вероятности суточных осадков (гамма-распределение). 
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uak 551. 485.215 
wyalsacavebis garRvevis Sedegad warmoqmnili wyalmovardnebi 

s. gorgijaniZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

 
wyalsacavi xelovnuri wyalsatevia, romelic iqmneba mdinaris xeobaSi kaS-

xlis agebis Sdegad. igi ivseba, rogorc atosferuli naleqebiT da miwisqveSa wyle-
biT, aseve mdinaris arxebis saSualebiT. wyalsacavSi dagrovebuli wyali inaxeba da 
gamoiyeneba meurneobaSi garkveuli daniSnulebisTvis, masSi wylis siRrme moculoba 
da zedapiris farTobi sezonurad icvleba, rac damokidebulia mraval hidromete-
oriligiur faqtorze, xolo masSi wylis qimiuri Semagenloba damokidebulia masSi 
Semaali wylebis qimiur Semadgenlobaze. gansxvavebulia wylis Tvisebebi imis mixed-
viT Tu sad aris wyalsacavi warmoSobili: mdinareze Tu dagubebulia garkveuli 
tbebis Segubebis xarjze. aq aRsaniSnavia aseve is rom mdinaris xeobis landSafts 
mniSvnelovnad cvlis wyalsacavi. Camonadenis gamo aseve icvleba mdinaris bunebrivi 
hidrologiuri reJimi, rogorc Setborvis zonaSi ise kaSxlis qvemoT aseul kilo-
metr manZilze. aseve mcirdeba bunebrivi wyaldidobis procesebi. [1,3] yovelive ze-
moT Tqmulidan saWiro gaxda gangvexila msoflioSi momxdari ramodenime katastro-
fuli wyalmovardnebi romlebic swored xelovnuri kaSxlis garRvevis Sedegadaa 
warmoSobili:  

 
1. sent-frencisis kaSxlis garRveva  

sent-frencisis kaSxali aSenebuli iyo los-anjelesis wyalmomaragebsTvis 
gravitaciuli betoniT. kaSxali Camoingra Ramis Tormet saaTamde sami wuTiT adre 
1928 wlis 12 marts, Sedegad daiRupa 600 adamiani, es katastrofa aSS-Si erT-erTi 
udidesi iyo.  mizezi sainJinro koleqtivis  d im saxelmwifo uwyebebis uyuradRebo-
baa romelTac unda moexdinaT kaSxalze mudmivi kontroli, romelTac unda  dafiq-
sireba kaSxlis kedelze pirveli bzaris, garRvevisas wyali daeSva kanionSi, tal-
Ris simaRlem miaRwia 40 m-s, mTlianad waiRo eleqtrosadguri, romelic misgan 25 m-
Si iyo aSenebuli. katastrofam moicva 80 km. [4]. 

 
2. dneprhesis katastrofa 

aucilebli operacia Catarda 1941 wels, rodesac yofil sabWoTa kavSirSi 
dagegmili iyo  dneprhesis SturmiT aReba, ris Semdegadac moxdeboda q. zaparoJeSi 
Sesvla. afeTqebis Sedegad kaSxlis kedelSi warmoiqmna didi naprali da daiwyo 
wlis gadmodena. md. dnepris qvemo dinebaSi farTo datborvis zona gaiSala. 
gigaanturma talRam datbora da gaanadgura mimdebare teritoria. am movlenas 
Tavad germenelebis didi nawili Seewira. TiTqmis 30 m-nma talRaam gaandgura q. 
zaparoJies aTasuli produqciis maragi. aTeulobiT gemi, TavianTi ekipaJebiT 
CaiZira. katastrofuli iyo daRupulTa raodenoba, aseve materialuri zarali. [4]. 

 
3. `malpasis~ wyalsacavis katastrofa  

`malpasis~ kaSxli md. reiranze betonis TaRovan nageboba daaxloebiT 7 km q. 
freJusan axlos (samx. safrangeTi) gankuTvili 
iyo irigaciisaTvis da wyalmomaragebisaTvis. 
1959 wlis  2 dekembers wyalsacavi gairRva  q. 
freJiuri TiTqmis mTilanad daitbora. 
wyldidobis gamo daiRupa 423 adamiani, saerTo 
zaralma daaxloebiT 68 aTass dolars miaRwia. 
gaRrvevis mizezi iyo samSeneblo procesSi 
arsrulad warmoebuli samuSaoebis Catareba, 
mravali geologiuri faqtoris gauTvaliswineb-
loba. aseve is, rom wyalsacavTan axlos iyo 

avtobanis mSenebloba, romlis drosac samxedroebi awarmoebdnen afeTqebebs. am 
faqtors daemata garegnuli faqtori – Tavsxma wvimebis saxiT. [4]. 
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4. `vaiontis~ wyalsacavis katastrofa 

`vaionti~ TaRovani betonis kedlebis mqone kaSxali, romelic mdebareobda monte 
tokis mTasTan axlos, md. vaiontze. bellunos provinciaSi, Cr. italiaSi. 
wyalsacavi aSenda 1961 wels, romlis ZiriTadi daniSnuleba yo eleqtroenergetikis 

gamomuSaveba. wyalsacavs unda hqonoda 0.169 
km3 moculoba. 1963 welis katastrofis 
Semdeg auvsebeli wyalsacavi amoivso 
mewyeris narCenebiT. uxvi naleqis gamo 
kaSxlis mcire nawili Camoingra 
wyalsacavidan. 200 m wylis talRa gad-
movida kaSxlis  kedlidan da daeSva xeo-
bis qvemoT. wyalsacavis mxolod 1 m na-
wili iyo Camongreuli, magram sruliad 
eyo 5 sofels, raTa momxdariyo tragikuli 
Sedegebi. gardacvlil adamianTa raodenoba 
daaxloebiTi – 1900-2500 kaci iyo. 350 ojaxi 

saerTod daiRupa. [4]. 
 
5. `bainciaos~ wyalsacavis katastrofa 

`bainciaos~ wyaslacavi md. Juxeze koreis saxalxo respublikaSi CJumadianis 
saqalaqo olqSi q. biaiTan iyo aSenebuli. katastrofa 1975 wlis 8 agvistos moxda. 
es iyo uZlieresi da udidesi katastrofa. msxverplis Sesaxeb sxvadsxva cnobebi 
arsebobs, xolo wyaldidobiT oficialuri monacemebiT 26 aTasi adamini daiRupa. 
magram Semdgomi Sedegebis mixediT, romelic gamowveuli iyo epidemiiT da SimSiliT 
stiqiuri movlenis Semdeg daRupulTa ricxvma daaxloebiT 171 aTass miaRwia. zogi 
eqspertis mixedviT ki 230 aTass. amasTan ganadgurda 300 aTasi suli saqoneli, aseve 
dainga daaxloebiT 5.96 milioni Senoba. [4]. 

 
6. serovis wyaldidoba 

 
q. serovSi 1993 wels 14 ivniss kiseliovskis 

wyalsacavis garRvevas md. kakvaze moyva 
wyalmovardna. wylis donis swrafma awevam md. 
kakvas qveda dinebaSi gamoiwvia mdinaris xeobis 
69 km2 farTbis datborva. Sedegad dazaralda 
6.5 aTasi adamiani, gardaicvala 15, xolo 8 
adamiani ugzoukvlod daikarga. datborvis 
zonaSi moeqca 1772 saxli. daingra aseve 
rkinigza da 5 saavtomobilo gza. [4]. 

 
7. siano-SuSenskis hesis katastrofa 

 teqikur-sawarmoo avaria 2009 wlis 17 agvistos moxda siano-SuSenskis 
hidroeleqtro sadgurze. avariis Sedegad 75 adamiani daiRupa. aseve didi zarali 
miayena Tavad eleqtro sadgurs. gamoiwvia ekologiuri katastrofa mis midamoebSi. 
am SeTxvevis mizezi aRmoCnda hidroagregatis milis saxuravis damWeris daSla, rac 
gamowveuli iyo damatebiTi datvirTviT. aman ki  gadametebuli muSaoba ganapiroba, 
ris Sedegadac saWeris maryuJebi moerya, ramac gamoiwvia saxuravis mongreva 
sabolood, amasTan datbora centraluri samanqano Senoba. am SemTxvevis dros 
daiRupa 18 adamiani. aq aRsaniSnavia is faqti rom sadguri dazRveuli iyo 200 mln. 
dolarad. Sedegad anazRaurebuli iyo srulyofilad miRebuli zarali. [4]. 

 
8. md. fuxes wyalsacavis garRveva 

wyalsacavi garRveva moxda 2010 wels CineTSi, md. fuxeze. katastrofis 
zonidan daaxloebiT 100 aTasi adamianis evkuacia moxda. wyalsacavi gaiRrva xSiri 
da gadauRebeli wvimebis gamo. aq aRsaniSnavia rom CineTis samxreT da dasavleT 
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nawilSi aseve moxda wyalmovardnebi, wyaldidobebi da mewyerebis Camosvla. saerTo 
zaralma 6.2 miliard dolars miaRwia. samwuxarod 199 adamiani daiRupa, 123 
ugzoukvlod daikarga. [4]. 

 
9. md. indis kaSxlis garRveva 

 wyalsacavis garRveva 2010 wlis 5 agvistos moxda. katastrofam gaanadgura 895 
saxli, datbora 2 mln. ha sasoflo sameurneo miwa. 1700-ze meti adamiani ki daiRupa. 
gamowveuli katastrofa aqac uxvi naleqiT iyo ganpirobebuli. am periodSi saerTo 
jamSi 20 mln adamini dazaralda. [4] 
 
10. md. ciantanis wyalsacavis katastrofa 

  ciantanis kaSxlis garRveva moxda q. xanCJous axlos, aRmosavleT CineTSi 
2011 wlis 1 seqtembers. aq, md. ciantanize aSenebul kaSxalze mravali turisti 
Cadioda talRis sanaxavad, romelic moqcevisas daaxloebiT 9 metrs aRwevda. 2011 
wels talRa ki imdenad Zlieri da maRali iyo moqcevisas, rom gaarRvia wyalsacavis 
kedeli da waiRo mayurebeli, daRupulTa Sesaxeb cnobebi ar yofilia. [4]. 
 
11. axali orleanis katastrofa 

axali orleanis midamoebSi aSS –Si 2005 wels qaSxal `katrinam~ qalaqis 
dasaxlebis didi nawili gaanadgura. magram amave dros Camoangria wyalsacavis 
kedeli. kaSxlis garRvevis Sedegad qalaqis 80 % wyliT daifara da daitbora. 
qalqaSi daingra da daitbora mravali sasicocxlo obieqtebi. [4]. 

 
12. wyneTis kaSxlis garRveva 

1980 wels daba wyneTis xelovnuri wyalsacavi Tavsxma wvimebis dros aivso da 
kaSxalSi wlis donem aiwia. wyalma gadmolaxa miwis zedapiri, Camorecxa miwa, 
TandaTan gaafarTova warmoqmnili Rari, Semdeg moglija miwayrili did siganeze da 
qvemoT daba wyneTis dasaxlebul teritoriaze nazRvlevi wyalmovardniT dabla 
daeSva. wyalmovardnam  mTlianad daangria ramodenime saxli. imis gamo, rom 
katastrofa moxda SuaRamiT, mosaxleobas eZina. Sedegad ki daiRupa 7 adamiani. [2] 
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wyalsacavebis garRvevis Sedegad warmoqmnili wyalmovardnebi. /s. gorgijaniZe/ 
saqarTvelos teqnikuri universitetis hidrometerologiis institutis SromaTa 
krebuli2017, t.124,gv38-41. - qarT.; rez. qarT., ingl., rus. 

statiaSi mocemulia msoflios wyalsacavebze momxdari katastrofuli 
wyalmovardnebi. maTi amgvari statistika gvaZlevs saSualebas swori analizi da 
gaTvlebi gavakeToT yvela wyalsacavis dagegmarebaSi da mSeneblobaSi. raTqnaunda 
aq gasaTvaliswinebelia aseve sxvadasva anTropogenuli faqtori, romelic aseve 
iwvevs kaSxlis garRvevas, rasac mohyveba katastrofuli wyalmovardna. statia 
erTgavri winapirobaa imisaTvis, rom saqarTveloSi  wyalsacavebze Catardes mudmivi 
monitoringi, dakvirveba da analizi, raTa ar moxdes uaryofiTi Sedegebi sxvdasxva 
faqtoris zegavlnisas.   
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FLOODS FORMED AS A REXULT OF THE BREAKTHROUGH OT WATER RESERVOIRS /S. 

Gorgijanidze/ Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2017,V.124, 

pp.38-41.- Georg. Summ. Georg., Eng., Russ. 

The article says that there are given catastrophic floods on the world that have brokenthrough the water 

reservoirs. Such kind   of statistics give us opportunity to make right analyses and   take into consideration the 

planning and construction of all the water reservoirs. Of course, it is necessary to foresee the different 

anthropological factors which make the reservoirs breakthrough and which are the cause of catastrophic floods. 

The article is a premise of permanent monitoring, observation and analysis of reservoirs for avoiding of 

negative result of different influences. 

 

УДК 551. 485.215 

ПОВАДКИ ВАЗНИКАЮЦИЙ В РЕЗУЛЬТАТЕ ПРОРИВА ВОДОЁМОВ /С. Н. Горгиджанидзе/ Трудов 

Института Гидрометеорологии Грузинского Технического Университета Грузии.-2017,-т.124,-с.38-41. -

Груз., Рез. Груз.,  

В статье приведёны данные а катастрофических наводнениах на мировых водоёмах. падобная 

статистика даёт возможность сделать провильный анализ и расэчёты при планировании 

строительства всех водоёмов. Безусловно здесь надо принать в виду разные антропогенные факторы 

влияющие на прорыв плотиы вызывабщие катастрофические наваднения. статья своеобразная 

предлосылиа для праведения постоянных мониторингов, постоянных наблюденни и анализа на 

водоёмах Грузии, а также для отрицательных последствии под влиянием разных факторов. 
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setyvian dReTa raodenoba setyvis sawinaaRmdego samuSaoebis 

warmoebamde, warmoebisas da mis Semdgom periodSi 

fifia m., kapanaZe n., qarTveliSvili l., beglaraSvili n. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 0112, Tbilisi, 

d. aRmaSeneblis gamziri 150a mishapipia@yahoo.com 
 

Sesavali 
setyva, romelic did zians ayenebs msoflios bevr qveyanas, sakmaod 

Cveulebrivi movlenaa wlis Tbili periodisTvis. setyvianobis sixSirisa da 
intensivobis mixedviT aRmosavleT saqarTvelos, gansakuTrebiT ki kaxeTs, erT-erTi 
pirveli adgili uWiravs dedamiwaze. samecniero literaturaSi kaxeTs meorenairad 
setyvis procesebis `bunebriv  laboratoriasac~ uwodeben. 

setyvisagan miyenebuli zarali xSirad aTeulobiT milion lars Seadgens. 
setyva azianebs, xSirad ki mTlianad anadgurebs sasoflo-sameurneo naTesebs, 
baRebs, venaxebs, saZovrebs da a.S. mniSvnelovan zians ayenebs infrastruqturasa da 
satransporto saSualebebs. amitom setyvasTan, rogorc erT-erT stiqiur 
movlenasTan brZolas didi mniSvneloba aqvs ekonomikisa da soflis meurneobis 
calkeuli dargebis warmatebiT ganviTarebisTvis. 

gasuli saukunis 50-iani wlebidan aRmosavleT saqarTveloSi, setyvis procese-
bis Seswavlis mizniT, aqtiurad mimdinareobda Teoriuli da eqsperimentuli kvlevi-
Ti samuSaoebi. gansakuTrebiT aRsaniSnavia geofizikisa da hidrometeorologiis in-
stitutebSi Catarebuli kvlevebi, romelTa safuZvelzec SemuSavda setyvis Rrub-
lebze zemoqmedebis mecnierulad dasabuTebuli efeqturi meTodebi. es meTodebi da-
inerga setyvasTan brZolis specialur samsaxurSi, daaxloebiT 1.2 mln. ha farTobze 
ganlagebul sasoflo-sameurneo kulturebis setyvisagan dasacavad. rogorc cnobi-
lia mravalwliani statistikuri masalebidan aRniSnuli samuSaoebis Sedegad zara-
li Semcirda 70-80%-iT. 

sabWoTa kavSiris daSlis Semdeg, daufinanseblobis gamo, setyvasTan brZolis 
samuSaoebi Sewyda, Tumca setyvis problemam aqtualoba ar dakarga. piriqiT, 
Catarebuli gamokvlevebis Tanaxmad, globaluri daTbobis pirobebSi SeiniSneba 
amindis eqstemaluri movlenebis (gvalvebis, Zlieri qarebis, mewyerebis, Rvarcofebis 
da a.S.) gaaqtiureba, romlTa gavlenac ukve igrZnoba saqarTvelos ekonomikis 
sxvadasxva seqtorebsa da bunebrivi ekosistemebze.  

problemis aqtualobidan gamomdinare, didi mniSvneloba eniWeba setyvianobis 
klimatologiis gamokvlevasa da misi calkeuli klimaturi maxasiaTeblebis 
Seswavlas.  

 

ZiriTadi nawili 
winamdebare statiaSi gamokvleulia aRmosavleT saqarTveloSi (kaxeTi, qvemo 

qarTli, samcxe-javaxeTi) setyvian dReTa saSualo ricxvis ganawileba setyvis 
sawinaaRmdego samuSaoebis Catarebamde (1965 wlamde), Catarebis dros (1967-1989 ww.) 
da mis Semdgom periodSi (1990-2014 ww.). 

 

masala da meTodebi 
kvlevaSi gamoyenebulia aRmosavleT saqarTvelos 18 meteorologiuri 

sadguris (kaxeTis 8, qvemo qarTlis 6 da samcxe-javaxeTis 4) dakvirvebaTa 
monacemebi, romelic moicavs setyvis procesebze dakvirvebebis dawyebidan 2014 
wlamde periods. gamoyenebuli iqna aseve maTematikuri statistikisa da albaTobis 
Teoriis meTodebi, hidrometeorologiis institutis klimatologiisa da 
agrometeorologiis ganyofilebaSi damuSavebuli kvlevis meTodologiuri 
safuZvlebi.  
 

setyvian dReTa ricxvi aRmosavleT saqarTveloSi 
aRmosavleT saqarTvelos pirobebSi setyva warmoiqmna dakavSirebulia 

frontaluri an Sigamasuri procesebis ganviTarebasTan. pirvel SemTxvevaSi, roca 
xdeba civi da okluziis frontebis SemoWra, setyva vrceldeba sakmaod did 
farTobze da xSirad 50km2-sac ki aRemateba. xolo meore SemTxvevaSi - procesi 
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viTardeba erTgvarovan haeris masaSi konveqciuri procesebis gaqtiurebis Sedegad, 
romlis drosac setyvas lokaluri xasiaTi aqvs da  vrceldeba mcire farTobze. 
Sigamasuri procesis dros setyvis xangrZlivoba ar aRemateba 10-15 wT-s. 

saqarTveloSi  setyvianobis kvlevas didi xnis istoria gaaCnia. setyvianobis 
problemisadmi miZRvnili mravalricxovani literatura, aRniSnuli mimarTulebiT 
Catarebuli kvlevebis farTo speqtrs moicavs, rogorc setyvianobis klimatologiis 
[1-8], aseve setyvis ganviTarebis meqanizmis Seswavlisa [9] da setyvis procesebze 

zemoqmedebis meTodologiis damuSavebis [10-14] TvalsazrisiT.  
setyvis xSiri ganmeorebiT xasiaTdeba javaxeTis mTianeTi, mesxeTis da 

TrialeTis qedebis samxreT kalTebi, kaxeTis kavkasionis samxreT ferdobis nawili. 
am raionebis calkeul adgilebSi setyvian dReTa saSualo ricxvi weliwadSi aRwevs 
9-10 (bakuriani). aseTive ganmeorebiT xasiaTdeba centraluri kavkasionis 
maRalmTiani sartyeli 1900-2200 m farglebSi da kaxeTis qedis Txemi. xSiria agreTve 
setyvis ganmeoradoba mdinareebis: algeTis da qcias auzebis Sua nawilSi, gomboris 
qedis samxreT-aRmosavleT da Crdilo-aRmosavleT ferdobebze [5]. 

rogorc cnobilia, setyvian dReTa ricxvi adgilis simaRlis mixedviT izrdeba 
(cxr.1). 

 

cxrili1.saqarTvelos samxreT-aRmosavleTSi setyvian dReTa ricxvis cvlileba 
simaRlis mixedviT 

simaRle z/d. m. setyvian dReTa saSualo ricxvi gradienti 
500 -1000 1.86 - 

1000 – 1500 3.67 1.81 

1500 – 2000 6.71 3.04 

2000 -2500 5.72 0.99 
  

cxrili 1-is analizma gviCvena, rom saqarTvelos samxreT-aRmosavleT nawilSi  
setyvian dReTa raodenoba izrdeba 2000 m simaRlemde, xolo  2000 m simaRlis 
Semdeg TandaTanobiT mcirdeba. 
 aRmosavleT saqarTveloSi setyvian dReTa raodenoba Seadgens - kaxeTSi 2-3, 
samxreT saqarTvelos mTianeTSi 7-10, kavkasionis qedis centralur nawilSi 6 da met 
dRes. setyvian dReTa raodenobis  mixedviT gansakuTrebiT gamoirCeva  samxreT sa-
qarTvelos mTianeTi da kavkasionis qedis centraluri nawili, sadac  setyvian dRe-
Ta ricxvi wlis ganmavlobaSi 20 dRes aRemateba. setyvis procesebis gaqtiureba Se-
iniSneba umetesad gazafxulze da zafxulis pirvel naxevarSi, rodesac konveqciuri 
Rrublebis ganviTarebisTvis xelsayreli pirobebi iqmneba. sezonuri svlis pirobeb-
Si setyvian dReTa raodenobis maqsimumi ZiriTadad modis maissa da ivnisze, xolo 
kavkasionis qedis centralur nawilSi setyvis mosvlis meoradi maqsimumi fiqsirde-
ba seqtemberSi [15-20]. 
 
aRmosavleT saqarTveloSi setyvian dReTa ricxvis gansazRvra setyvis procesebze 
aqtiur zemoqmedebamde (1965-mde),  zemoqmedebis periodSi (1967-1989) da mis Semdgom 
(1990-2014) wlebSi  
 am amocanis gadasaWrelad damuSavebul iqna Sesabamisi monacemebi kaxeTis, 
qvemo qarTlisa da samcxe-javaxeTisTvis, romelic warmodgenilia cxrilis saxiT 
(cxr.2). 

rogorc cxrili 2-dan Cans, kaxeTisTvis zemoqmedebis periodSi (1967-1989 
wlebi) setyvian dReTa saSualo raodenobis wliuri maCvenebeli, rac ar unda 
ucnaurad mogveCvenos, zemoqmedebamde periodTan SedarebiT (2.3 dRe) ar klebulobs, 
piriqiT umniSvnelod, magram mainc, gazrdilia da Seadgens 2.6 dRes wlis 
ganmavlobaSi, xolo zemoqmedebis Semdgom periodSi, romelic moicavs 1990-2014 
wlebs, setyvian dReTa saSualo raodenobis wliuri maCvenebeli mkveTrad 
klebulobs wina or periodTan SedarebiT da Seadgens weliwadSi saSualod 1.8 
dRes, rac aseve sakmaod uCveulod gamoiyureba.  
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cxrili 2 setyvian dReTa saSualo raodenoba (wliuri) setyvis procesebze 
zemoqmedebamde, zemoqmedebisas da mis Semdgom wlebSi 

setyvian dReTa 
saSualo wliuri 
raodenoba setyvis 

procesebze 
zemoqmedebis 
wlebamde 

(1965 w.-mde.) 

setyvian dReTa 
saSualo wliuri 
raodenoba setyvis 

procesebze 
zemoqmedebis wlebSi 

(1967-1989 ww.) 

setyvian dReTa 
saSualo wliuri 
raodenoba setyvis 

procesebze 
zemoqmedebis 

Semdgom wlebSi 
(1990-2014 ww.) 

kaxeTi 
2.3 2,6 1,8 

qvemo qarTli 

2.8 1,6 1.1 

samcxe-javaxeTi 

4.7 1.85 2.6 

  
qvemo qarTlSi setyvian dReTa ricxvis dinamika am sami periodis 

ganmavlobaSi ramdenadme gansxvavebulia. setyvaze zemoqmedebis periodSi igi 
zemoqmedebamde periodTan SedarebiT (2.8 dRe), rogorc mosalodneli iyo, 
klebulobs da Seadgens saSualod 1.6 dRes wlis ganmavlobaSi, xolo zemoqmedebis 
Semdgom periodSi, kaxeTis msgavsad, setyvian dReTa ricxvi aqac mniSvnelovnad 
klebulobs da Seadgens 1.1 dRes. 

rac Seexeba samcxe-javaxeTs, arsebuli monacemebis mixedviT, setyvian dReTa 
ricxvis msvleloba aRniSnul periodebSi yvelaze metad mihyveba logikur jaWvs da 
Semdegnairad gamoiyureba:  aqtiuri zemoqmedebis wlebSi setyvian dReTa ricxvi 
aqtiur zemoqmedebamde periodTan SedarebiT (4.7 dRe), qvemo qarTlis msgavsad, 
mkveTrad Semcirebulia da Seadgens 1.8 dRes saSualod wlis ganmavlobaSi, xolo 
zemoqmedebis Semdgom periodSi es maCvenebeli orive regionisgan gansxvavebiT 
(kaxeTi, qvemo qarTli) kvlav matulobs da weliwadSi saSualod 2.6 dRes Seadgens. 

rogorc vxedavT aRmosavleT saqarTvelos regionebSi setyvian dReTa 
saSualo raodenobis dinamika erTmaneTisgan sakmaod gansxvavebulia. amis erT-erTi 
mizezi Cveni azriT aris am regionebSi setyvis sawinaaRmdego samuSaoebis warmoebis 
gansxvavebuli meTodebis gamoyeneba. kaxeTSi setyvis sawinaaRmdego samuSaoebis 
meTodologia eyrdnoboda maRali amrekladobis mqone Rrublis gadametcivebul 
nawilSi makristalebeli reagentis (AgI, PbI2) Setanas erT da or safexuriani 
“alaznis” tipis raketebis saSualebiT. (kaxeTSi 1970 wlamde makristalebel 
reagentad gamoiyeneboda argentum iodi (AgI), romelic Semdgom Secvlili iqna 
plumbum iod oriT (PbI2)). xolo, samxreT saqarTveloSi setyvis sawinaaRmdego 
samuSaoebi warmoebda hidrometeorologiis institutSi damuSavebuli originaluri 
meTodikiT, romelic gulisxmobda Rrublis erTdroul damuSavebas rogorc 

makristalebeli (AgI), ise higroskopuli (NaCl) reagentiT aRWurvili 100 mm-iani 

sazenito Wurvebis (`elbrusi~) gamoyenebiT. AgI-i SehqondaT gadametcivebuli 
nawilis maRali amrekladobis zonaSi, xolo, NaCl-i Rrublis Tbil nawilSi 
naleqwarmomqmneli procesebis dasaCqareblad. 

cxrili 2.-dan aseve gamomdinareobs erTi SexedviT uCveulo daskvna imis 
Sesaxeb, rom setyvasTan brZolis samuSaoTa Sewyvetis Semdeg dasacav teritoriebze 
setyvian dReTa saSualo raodenobam sagrZnoblad iklo da SemTxvevaTa sixSire 
Semcirda daaxloebiT 40%-iT (kaxeTi, qvemo qarTli). 

erTi SexedviT, es moulodneli garemoeba aixsneba Semdegi mizezebiT: sabWoTa 
kavSiris daSlam gamoiwvia sazogadoebrivi meurneobis daSlac, ris Sedegad 1990 
wlidan aRar xdeboda setyviT miyenebuli zaralis centralizirebuli aRricxva. 
amasTan, mniSvnelovnad Semcirda agraruli kulturebiT dakavebuli farTobebic. 
amitom setyvis sawinaaRmdego samuSaoebis warmoebis periodis (1967-1989 ww.) 
monacemebi, romlebic meteosadgurebidan miRebuli cnobebis garda Seicavs 
sazogadoebriv meurneobebSi da saxelmwifo dazRvevis sistemaSi aRricxul 
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SemTxvevebsac, gacilebiT srulad axasiaTebs setyvianobis sixSires setyvisagan 
dasacav teritoriebze, vidre am samuSaoebis warmoebis Semdgomi periodis 
monacemebi. 

araa gamoricxuli, rom setyvasaSiS Rrublebze zemoqmedebis meTodikis 
teqnikuri mizezebiT Sesrulebis SeuZleblobis Sedegad, zog SemTxvevaSi setyvis 
procesebze aqtiuri zemoqmedebis periodSi adgili hqonda setyvis mosvlis 
provocirebasac, rac Semdgom wlebSi aRar xdeboda. 

garda amisa, masalis gaanalizebis dros gasaTvaliswinebelia is garemoebac, 
rom setyvis sawinaaRmdego samuSaoebis warmoebis Semdgom periodSi, miuxedavad 
setyvis mosvlis aRricxul SemTxvevaTa mkveTri Semcirebisa, mniSvnelovnad 
gaizarda dazianebuli farTobebi, rac miuTiTebs bunebriv pirobebSi setyvasaSiSi 
procesebis araTu Sesustebas, aramed gaZlierebas. es safuZvels iZleva gasul 
periodSi setyvasTan brZolis samuSaoTa efeqturoba Sefasdes dadebiTad, Tumca, am 
dros daTrgunva uZlieresi procesebisa, romlebTanac dakavSirebuli iyo zaralis 
udidesi nawili, mainc ver xerxdeboda. 

zemoqmedebis Semdgom periodSi setyvian dReTa saSualo raodenobis 
Semcirebis erTerTi mizezi, sxva zemoaRniSnul mizezebTan erTad, SeiZleba iyos me-
20 saukunis 90-iani wlebidan, rogorc mTels msoflioSi, aseve Cvens regionSi 
klimatis cvlilebis fonze mkveTrad ganviTarebuli globaluri daTboba [21-22]. 

TvalsaCinoebisaTvis cxrili 2-is monacemebis safuZvelze Sedgenil iqna 
diagrama, romelic grafikulad asaxavs sakvlevi regionebis setyvian dReTa ricxvis 
msvlelobis dinamikas zemoT aRniSnuli sami periodis ganmavlobaSi (nax.1).  

 
 

nax. 1 setyvian dReTa saSualo ricxvi setyvis sawinaaRmdego samuSaoebis 
warmoebamde, warmoebisas da mis Semdgom wlebSi aRmosavleT saqarTvelos zogierTi 

regionisTvis 
 

aRmosavleT saqarTvelos zogierTi regionis  (kaxeTi, qvemo qarTlis, samcxe-javaxeTi) 
setyvian dReTa raodenobis cvlilebis analizi setyvis sawinaaRmdego samuSaoebis  

warmoebamde, warmoebis periodSi da mis Semdgom wlebSi 
1965 wlamde da 1967-2014 ww. monacemebis safuZvelze, Sedgnil iqna grafikebi 

kaxeTis, qvemo qarTlisa da samcxe-javaxeTis regionebisTvis, sadac TvalnaTliv 
Cans setyvianobis mdgomareoba samive regionis TiToeuli municipalitetisaTvis 
setyvis procesebze aqtiuri zemoqmedebis wlebamde, zemoqmedebis periodSi da mas 
Semdgom wlebSi (nax.2, nax.3 da nax.4). 

kaxeTis regionSi setyvian dReTa saSualo ricxvis cvlileba  
municipalitetebis mixedviT metnaklebad gansxvavebulia(nax.2) 
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nax. 2 setyvian dReTa saSualo ricxvi (wliuri) setyvaze zemoqmedebis wlebamde 

(1965-mde), zemoqmedebis periodSi (1967-1989) da mis Semdgom wlebSi (1990-2014) wlebSi 
kaxeTis regionSi 

 
nax. 2-dan aSkarad Cans, rom setyvis procesebze aqtiuri zemoqmedebis wlebSi 

kaxeTis regionis zogierT municipalitetSi setyvian dReTa saSualo raodenoba 
wlis ganmavlobaSi   metia  manamde da mis Semdgom  periodTan SedarebiT (rac 
sakmaod uCveuloa), xolo zemoqmedebis Semdgom wlebSi (1990-2014) setyvian dReTa 
saSualo raodenoba wlis ganmavlobaSi orive periodTan SedarebiT aSkarad 
klebulobs. 

garkveulwilad gansxvavebuli mdgomareobaa qvemo qarTlis regionis 
municipalitetebSi (nax.3) 

 
 
 

 
 
 
 
 
 
 
 
 
 

nax. 3 setyvian dReTa saSualo ricxvi (wliuri) setyvaze zemoqmedebis wlebamde 
(1965-mde), zemoqmedebis periodSi (1967-1989) da mis Semdgom wlebSi (1990-2014) wlebSi 

qvemo qarTlis regionSi 
nax. 3 - dan Cans, rom qvemo qarTlSi, kaxeTisgan gansxvavebiT setyvian dReTa 

saSualo ricxvi setyvaze aqtiuri zemoqmedebis wlebSi TiToeuli 
municipalitetisTvis klebulobs zemoqmedebamde periodTan SedarebiT, xolo 
zemoqmedebis Semdgom wlebSi,  iseve rogorc kaxeTSi, SeiniSneba am  maCveneblis 
mniSvnelovani Semcireba. 

samcxe-javaxeTSi setyvian dReTa saSualo raodenobis cvlilebis dinamika 
sakvlevi periodebis ganmavlobaSi, ganxilulia oTxi municipalitetis monacemebis 
safuZvelze (nax.4) 
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nax. 4 setyvian dReTa saSualo ricxvi (wliuri) setyvaze zemoqmedebis wlebamde 
(1965-mde), zemoqmedebis periodSi (1967-1989) da mis Semdgom wlebSi (1990-2014) wlebSi 

samcxe-javaxeTis regionSi 
 

rogorc nax.4-dan vxedavT, samcxe-javaxeTSi setyvian dReTa ricxvis 
msvleloba aRniSnuli periodebis ganmavlobaSi yvelaze ufro logikurad 
viTardeba sxva regionebTan SedarebiT.   

 iseve rogorc qvemo qarTlSi, samcxe-javaxeTSi setyian dReTa ricxvi setyvis 
procesebze aqtiuri zemoqmedebis periodSi yvela aRniSnul municipalitetSi 
klebulobs zemoqmedebamde periodTan SedarebiT, xolo zemoqmedebis Semdgom 
wlebSi, orive regionisgan gansxvavebiT es maCvenebeli TiTqmis yvela 
municipalitetSi kvlav matulobs da axalcixis SemTxvevaSi igi utoldeba 
zemoqmedebamde arsebul maCvenebels. 

 
daskvna 
aRmosavleT saqarTvelos teritoriaze setyvian dReTa raodenobis msvleloba 

Cvens mier ganxiluli periodebis mixedviT araerTgvarovania. kerZod, kaxeTSi 
setyvis sawinaaRmdego samuSaoebis warmoebis periodSi setyvian dReTa saSualo 
raodenoba wina periodTan SedarebiT umniSvnelod izrdeba, gansxvavebiT qvemo 
qarTlisa da samcxe-javaxeTis regionebisa, sadac es maCvenebeli setyvis 
sawinaaRmdego samuSaoebis warmoebis periodSi sagrZnoblad Semcirebulia. xolo, 
setyvis sawinaaRmdego samuSaoebis warmoebis Semdgom wlebSi igi kvlav matulobs 
samcxe-javaxeTSi, Tumca kaxeTsa da qvemo qarTlSi wina periodebTan SedarebiT 
mniSvnelovnad Semcirebulia. 
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uak551.59  

setyvian dReTa raodenoba setyvis sawinaaRmdego samuSaoebis warmoebamde, 
warmoebisas da mis Semdgom periodSi /fifia m., kapanaZe n., qarTveliSvili l., 
beglaraSvili n./ saqarTvelos teqnikuri universitetis hidrometeorologiis 
institutis SromaTa krabuli, 2017,t.124,gv.42-49.qarT. rez: qarT., ingl., rus. 
aRmosavleT saqarTvelos zogierTi regionis(kaxeTi, qvemo qarTli, samcxe-javaxeTi) 
magaliTze gamokvleulia setyvian dReTa ricxvis cvlileba setyvis procesebze 
aqtiuri zemoqmedebis wlebamde, romelic moicavs 1965-mde periods, aqtiuri 
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zemoqmedebis wlebSi(1967-1989) da zemoqmedebis Semdgom wlebSi(1990-2014). samive 
periodisTvis 18 meteorologiuri sadguris monacemebis safuZvelze, 
gaanalizebulia setyian dReTa saSualo raodenobis cvlilebis dinamika TiToeuli 
regionisTvis cal-calke, raionebis  mixedviT. 

 
UDC 551.59 

Number of days with the hail prior to the beginning, in the period and afterward performing 

anti-hail work  /Pipia M., Kapanadze N., Kartvelishvili L., Beglarashvili N./ Tansactions of the Institute of 

Hydrometeorology et the Georgian Technical University. 2017, vol.124, pp.42-49.Georg., Summ: Georg., Eng., 

Rus. 

On the example of some regions of eastern Georgia(Kakheti, Kvemo Kartli, Samtskhe-Javakheti) was 

investigated change the number of days with the hail before the active Impacts on hail processes, within the 

period up to 1965, within the period in the years of active Impacts on hail processes and within the period after 

Impacts on hail processes.  For all three periods, on the basis of data of 18 meteorological stations was analyzed 

the dynamics of a change in the average the number of days with the hail for each region separately on by their 

municipality.  
 
УДК 551.59 

Число дней с градом до начала, в период и после проведение противоградовых работ 

/Пипиа М.Г., Капанадзе Н.И., Картвелишвили Л.Г., Бегларашвили Н.Г./ Сб. Трудов Института 

Гидрометеорологии ГрузинскогоТехнического университета. 2017. вып.124, c.42-49.  Груз. Рез: 

Груз.,Англ., Рус. 
На примере некоторых регионов восточной Грузии(Кахетия, Квемо Картли, Самцхе-джавахети) было 
иследованно изменения число дней с градом до активного воздействия на градовых процессов, за 
период до 1965 года, за период в годы активного воздействия на градовых процессов(1967-1989) 
и за период после воздействия на градовых процессов(1990-2014). Для все три периода, на основе 
данных 18 метеорологических станции было проанализированна динамика изменения среднего 
число дней с градом для каждого региона по отдельности по их раионам. 
 
 
 
 
 
 
 
 
 



50 
 

uak 551.583  
 sasursaTo kulturebis agroteqnologiis optimaluri vadebi 

globaluri daTbobis gaTvaliswinebiT 

melaZe giorgi, melaZe maia  
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, Tbilisi, 

saqarTvelo meladze.agromet@gmail.com   meladzem@gmail.com 

 
 klimatis globaluri daTboba atmosferos miwispira haerSi, gamowveulia 
sxvadasxva faqtorebiT. maT Soris erTerTi umTavresia anTropogenuri zemoqmedeba, 
romelic vlindeba adamianis mier bunebrivi resursebis araracionaluri 
gamoyenebiT da sxva saxis sameurneo saqmianobiT. rac iwvevs atmosferoSi 
naxSirorJanga gazis didi raodenobiT dagrovebas. es ukanaskneli dedamiwidan 
gamosxivebul infrawiTel sxivebs akavebs `saTburis efeqtis” analogiurad, romlis 
Sedegad haerSi arsebuli temperatura matulobs [1, 2]. aRniSnuli procesis 
gamomwvevi mizezebis SerbilebisaTvis (miTigacia), saWiroa bunebrivi resursebis 
gonivrulad da miznobrivad gamoyeneba, winaaRmdeg SemTxvevaSi safrTxe emuqreba 
garemos ekologiur wonasworobas. 
 klimatis cvlileba gamovlenili iqna gasuli saukunis oTxmociani wlebidan 

da dRemde grZeldeba. aRniSnulis Sedegad, msoflio masStabiT IPCC angariSis 

mixedviT, haeris saSualo temperaturis matebam 0.6°C Seadgina. temperaturis matebis 

tendencias adasturebs, agreTve msoflio meteorologiuri organizaciis (WMO) 

gamokvlevebic [3]. 

 zemoaRniSnulidan gamomdinare, atmosferoSi naxSirorJangis koncentraciis 

mateba Tu momavalSic gagrZelda, 2020-2050 wlebisaTvis SeiZleba gaormagdes da 

haeris temperaturam  2-3°C-mde moimatos [4, 5]. 

 klimatis globaluri cvlileba saqarTvelos teritoriazec aRiniSna. haeris 

temperaturis mateba dafiqsirda 0.2-0.5°C saqarTvelos dasavleT da aRmosavleT 

(Sesabamisad) teritoriebze [6, 7]. aRniSnulma temperaturis matebis tendenciam 

SesaZloa 2030-2050 wlebisaTvis moimatos 2°C da metiT. rac, aSkarad aisaxeba qveynis 

sxvadasxva dargze, gansakuTrebiT agrarul seqtorze. kerZod, agrokulurebis zrda-

ganviTarebaze, agroteqnikuri RonisZiebebis Catarebis vadebze (niadagis moxvna, 

sasuqebis Setana, CiTilebis gadargva, Tesva da sxva). aqedan gamomdinare, winaswar 

unda ganisazRvros sasursaTo kulturebis (saSemodgomo xorbali, mzesumzira, 

kartofili) aRniSnuli agroteqnologiis (Tesva, dargva) Catarebis optimaluri 

vadebi. 

 agrokulturaTa Soris, saSemodgomo xorbali, mzesumzira da kartofili 

mniSvnelovani sasursaTo kulturebia. maTi zrda-ganviTareba da mosavlis 

formireba ZiriTadad damokidebulia agrometeorologiur faqtorebze. magaliTad, 

saSemodgomo xorblis normalur gamozamTrebas uTovlo zamTris pirobebSi, haerisa 

da niadagis dabalma temperaturebma zogjer SeiZleba problema Seuqmnas, rac 

ZiriTadad damokidebulia Semodgomis periodSi kulturis ganviTarebis vizualur 

mdgomareobaze. im SemTxvevaSi, Tu mcenares 4-6 zrda dasrulebuli foToli aqvs da 

sakmaod dabuCqulia normalurad gamoizamTrebs da piriqiT. aRniSnuls ganapirobebs 

is, rom mocemul fenologiur fazaSi, mcenareebi Seicaven saWiro raodenobiT 

plastikur nivTierebebs, rac xelsuwyobs gamozamTrebas. Semodgomaze mcenareTa 

naTesebi Tu ar aris, ise ganviTarebuli, rogorc aRiniSna an niadagSi adrea 

CaTesili (araoptimalur vadaSi) da metad ganviTarebulia (9-10 foToli), aseT 

SemTxvevaSi xangrZlivi zamTris yinvebisadmi, isini aramdgradia da advilad 

ziandebian, rac mosavlis danakargs iwvevs (1.0-1.2 t/ha). aseve, gavlenas axdens 

mosavalze gviani Tesva, radgan mcenare ver aswrebs saTanadod ganviTarebas da 

mailto:meladze.agromet@gmail.com
mailto:meladzem@gmail.com
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zamTris periodSi Sedis sustad ganviTarebuli. ris Sedegad igi 

aradamakmayofileblad izamTrebs, naTesebi ganicdis gameCxerebas da dakninebas. 

amitom mcenareebi gazafxulze vegetaciis periodSi CamorCebian zrdaSi da 

sabolood ar iZlevian sasurvel mosavals. aqedan gamomdinare, Semodgomaze 

mocemuli kulturis optimaluri Tesvis vadebis dadgenas didi mniSvneloba aqvs 

gamozamTrebisa da garantirebuli mosavlis uzrunvelyofaSi. aranaklebi 

mniSvneloba aqvs mzsumziris da kartofilis Tesvis optimaluri vadebis dadgenas 

mosavlianobisaTvis, romelTa araoptimalur vadebSi dargvisa da Tesvisas SeiZleba 

Semcirdes kartofilis mosavali 1.5-1.6 t/ha da mzesumziris 0.4-0.5 t/ha, agreTve 

naklebi raodenobiT grovdeba zeTi mis TeslebSi. mocemuli kulturebis niadagSi 

Tesvis da dargvis dros sasurvelia gaTvaliswinebuli iqnas kartofilisaTvis 

qviSnari da Tixnari Savmiwa niadagebi, xolo xorblisa da mzesumzirisaTvis Savmiwa 

da gaewerebuli niadagebi. 

 saqarTvelos teritoriaze saSemodgomo xorblis Tesvis vadebze dakvirvebaTa 

masalebis analizisa da damuSavebis safuZvelze [8], Tesva ZiriTadad warmoebs 

niadagis 5 sm siRrmeSi, haeris saSualo dReRamuri temperaturis 15°C-is qveviT 

gadasvlis TariRis dadgomisas. es periodi raionebis mixedviT sakmaod xangrZlivia 

(25-45 dRe). temperaturis 15°C-is qveviT  gadasvlis TariRebis dadgoma Sedarebuli 

iqna niadagis 5 sm-ze Teslebis CaTesvis siRrmis temperaturebTan, sadac miTiTebuli 

niadagis siRrmis (5 sm) temperatura 2°C-mde meti aRmoCnda haeris temperaturasTan 

SedarebiT. aqedan davaskvniT, rom niadagis 5 sm siRrmeSi temperatura (15°C+2°C=17°C) 

17°C-mde daikvirveba, rac sruliad uzrunvelyofs Teslebis gaRivebas, maT 

erTdroulad aRmocenebas da miwiszeda nawilebis normalur ganviTarebas. 

daaxloebiT igive temperaturiT (2-3°C-mde) meti aRiniSneba niadagSi gazafxulze 

haeris temperaturis 5°C-is zeviT gadasvlisas, romlis dros kartofilisa da 

mzesumziras kulturebis niadagSi (7-9 sm) dargvisa da Tesvisas temperatura 7°C-mde 

daikvirveba. rac normaluria kartofilisa da mzesumziras niadagidan erTdroulad 

aRmocenebisa da ganviTarebisaTvis. maSasadame, Semodgomaze haeris temperaturis 

15°C-is qveviT da gazafxulze 5°C-is zeviT TariRis gansazRvridan soflis 

meurneobis specialistebsa da fermerebs SeuZliaT optimalur vadebSi Caataron 

mocemuli kulturebis Tesvisa da dargvis RonisZiebebi. 

 zemoaRniSnuli temperaturis matebis tendenciidan gamomdinare, saSemodgomo 

xorblis, mzesumzirisa da kartofilis kulturebis niadagSi Tesvisa da dargvis 

optimaluri vadebis dadgenis scenarebisaTvis, gaTvaliswinebuli iqna haeris 

temperaturis mateba 1°C-iT saqarTvelos dasavleT, xolo 2°C-iT saqarTvelos 

aRmosavleT teritoriebze, radgan aq SeiniSneba temperaturis meti matebis 

tendencia. aRniSnulisaTvis gamoyenebuli iqmna regionuli klimaturi modeli 

RegCM-4 da A1 socialur-ekonomikuri ganviTarebis, momavlis (2020-2050 ww) scenari 

[6]. sadac gamoTvlilia 1 - Tebervlidan haeris temperaturis 5°C-is zeviT da 1 - 

agvistodan 15°C-is qveviT dadgomis TariRebi (dReebSi). aRniSnuli dakavSirebulia 

mocemuli kulturebis mwarmoebel raionebTan, zRvis donidan simaRlis mixedviT, 

radgan temperatura kanonzomierad iklebs simaRlis Sesabamisad. aRniSnuli 

monacemebi damuSavebulia agrometeorologiaSi miRebuli maTematikuri statistikis 

meTodiT, sadac gamovlenilia mWidro korelaciuri kavSirebi: scenariT 

temperaturis 1° da 2°C-iT matebisas (R=0.97-0.98) saqarTvelos dasavleT da 

aRmosavleT teritoriebisaTvis (Sesabamisad). agreTve, scenaris gareSe (R=0.96) 

saqarTvelosaTvis (sabaziso). aRniSnuli saimedo korelaciuri kavSirebidan 

gamomdinare, Sedgenilia regresiis gantolebebi. kerZod, Semodgomaze haeris 
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saSualo temperaturis 15°C-is qveviT gadasvlis TariRis dasadgenad saSemodgomo 

xorblis TesvisaTvis, xolo gazafxulze temperaturis 5°C-is zeviT gadasvlis 

TariRis dasadgenad mzesumziras Tesvisa da kartofilis dargvisaTvis (cxrili 1). 

 

cxrili 1. regresiis gantolebebi gazafxulze temperaturis 5°C-is zeviT da  
Semodgomaze 15°C-is qveviT gadasvlis TariRebis gansazRvrisaTvis 

 
agrokultura 

scenari, 
temperaturis 
1°C-is matebiT  
(saqarTvelos 

dasavl.) 

scenari, 
temperaturis 
2°C-is matebiT  
(saqarTvelos 

aRmos.) 

sabaziso 
(mimdinare),  
saqarTvelo 

cdomileba 
(dRe)  

Su± 

saSemodgomo 
xorbali 

 

U=-0.0357h+89.12 

 
U=-0.0413h+94.25 

 

U=-0.0368h+84.46 

 
5 

kartofili, 
mzesumzira 

 

U=0.0412h+7.05 
 

U=0.0381h+6.10 
 

U=0.0419h+10.60 
 
6 

 

 saSemodgomo xorblis gantolebebSi U - temperaturis 15°C-is qveviT gadasvlis 

TariRia (anu dReTa ricxvi 1 - agvistodan temperaturis 15°C-is qveviT gadasvlis 

TariRamde), xolo kartofilisa da mzesumziras gantolebebSi temperaturis 5°C-is 

zeviT gadasvlis TariRi  (anu dReTa ricxvi 1 - Tebervlidan temperaturis 5°C-is 

zeviT gadasvlis TariRamde), h - zRvis donidan simaRle. 

 magaliTisaTvis. ganvsazRroT scenariT temperaturis 2°C-iT matebisas 

saqarTvelos aRmosavleTiT, gardabnis municipalitetSi haeris temperaturis 15°C-is 

qveviT gadasvlis TariRi saSemodgomo xorblis Tesvis optimaluri vadis 

dasadgenad. mocemuli municipaliteti mdebareobs zRvis donidan 300 m simaRleze. am 

ukanasknelis CasmiT Sesabamis gantolebaSi (cxrili 1) h-is nacvlad da saTanado 

maTematikuri moqmedebiT miiReba 82 dReTaAricxvi. romelic gadaiTvleba 1 - 

agvistodan da 15°C-is qveviT gadasvlis TariRis dadgoma iqneba 21 oqtombers. 

miRebul TariRSi SesaZlebelia mocemuli kulturis Tesva niadagis 5 sm siRrmeSi.  

sabazisos mixedviT 300 m simaRleze 15°C-is qveviT gadasvlis TariRis dadgoma 

aRiniSneba 12 oqtombers.  

 analogiurad ganisazRvreba saqarTvelos dasavleTiT, magaliTad, WiaTuris 

municipalitetisaTvis zR. donidan 348 m simaRleze, scenariT temperaturis 1°C-iT 

matebisas TariRia 16 oqtomberi. sabazisos (mimdinare) imave simaRleze (348 m), 

scenaris gareSe daikvirveba 10 oqtombers. maSasadame, scenarebis mixedviT 

temperaturis 1° da 2°C-iT matebisas saSemodgomo xorblis Tesva (Semodgomaze) 

SeiZleba Catardes 6 da 9 dRiT gvian (Sesabamisad). e.i. scenarebiT (1° da 2°C) Tesvis 

vada gadaiwevs gvian Semodgomaze sabazisos Tesvis vadasTan SedarebiT. imave 

scenarebis mixedviT (1° da 2°C-iT matebisas), Sesabamisi gantolebebidan gamomdinare, 

gazafxulze kartofilis dargva da mzesumziras Tesva gadaiwevs 4 da 6 dRiT adre 

sabazisosTan SedarebiT (25.II da 23.II).  

 im SemTxvevaSi, Tu ar aris cnobili zRvis donidan simaRle (h), maSin saWiroa 

informacia gazafxulze haeris saSualo dReRamur temperaturaze (5°C-is zeviT 

temperaturis gadasvlis TariRis gansazRvrisaTvis). risTvisac gamoiyeneba 

gantoleba:  

n=-2.5x+78 (1), 

sadac n - temperaturis 5°C-is zeviT gadasvlis TariRia, x - ori Tvis haeris saSualo 

temperaturis jamia (Tebervali-martis, marti-aprilis an aprili-maisis). 

gantolebaSi am ori Tvis temperaturebis jami Caismeba, sadac magaliTad, Tebervlis 
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temperatura Tu 5°C-ze naklebia da martis Tvis 5°C-ze metia, isini Seikribeba da 

Caismeba Sesabamis gantolebaSi. miRebuli ricxvi gadaiTvleba yovelTvis 1 - 

Tebervlidan da miiReba temperaturis 5°C-is zeviT gadasvlis TariRi. Semodgomis 

periodisaTvis gamoiyeneba Semdegi gantoleba:  

n=2.2x-32  (2), 

sadac n - temperaturis 15°C-is qveviT gadasvlis TariRia, x - ori Tvis haeris 

saSualo temperaturis jamia (agvisto-seqtembris, seqtember-oqtombris an oqtomber-

noembris). Sesabamis gantolebaSi am ori Tvis temperaturebis jami Caismeva, romlis 

erTi Tvis temperatura metia 15°C-ze, xolo meore Tvis 15°C-ze naklebi. Sekrebili 

ori Tvis temperaturaTa jamis gantolebaSi CasmiT miRebuli ricxvi gadaiTvleba 

yovelTvis 1 - agvistodan da miiReba temperaturis 15°C-is qveviT gadasvlis TariRi. 

 mocemuli kulturebis Tesvis da dargvis vadebis ramdenadme gaxangrZlivebuli 

periodi, SeiZleba xelsayreli aRmoCndes dablobi, aseve mTiani, maRalmTiani da 

maRali ganedebis pirobebSi myofi regionebis teritoriebisaTvis, sadac mokle 

savegetacio periodi daikvirveba.  

 zemoaRniSnulidan gamomdinare, klimatis globaluri daTbobis pirobebSi, 

Cvens mier gaTvaliswinebuli scenariT, temperaturis 1° da 2°C-iT matebisas SeiZleba 

mocemuli gantolebebis gamoyeneba, sasursaTo kulturebis Tesvisa da dargvis 

optimaluri vadebis dasadgenad. rac soflis meurneobis muSakebs da agrofermerebs 

xels Seuwyobs garantirebuli mosavlis miRebaSi.  
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1° da 2°C-is matebiT.  
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aRniSnuli kulturebis (saSemodgomo xorbali, mzesumzira, kartofili) 
agroteqnologiis optimaluri vadebi.  
 mocemuli gantolebebiT sasursaTo kulturebis agroteqnologiis optimaluri 
vadebis dadgena agraruli seqtoris muSakebs da agrofermerebs daexmareba 
garantirebuli mosavlis miRebaSi.  
 
UDC  551.583 
OPTIMAL TERMS OF FOOD CROPS AGROTECHNOLOGY UNDER GLOBAL WARMING 
/Meladze G.G., Meladze  M.G./ Transactions of the Institute of Hydrometeorology, Georgian Technical 

University. -2017. -vol.124. -pp.50-54- Georg., Summ. Georg., Eng., Russ. 

 For determining the optimal terms of food crops agrotechnology, taking into account global warming, the 

scenarios with temperature increase by 1° and 2°C in western and eastern territories of Georgia (respectively) 

are developed. 

 Regression equations, which determine the optimum sowing terms of winter wheat in autumn and 

sunflower and potato in spring are compiled. Based on the basic (current) data, regression equations for the 

territory of Georgia are drawn, on which the optimum terms agrotechnology of food crops (winter wheat, 

sunflower, potato) are determined. 

 The determination of optimal terms agrotechnology of food crops according to the regression equations 

will help agricultural workers and farmers in obtaining a guaranteed harvest. 

 

УДК 551.583 
ОПТИМАЛЬНЫЕ СРОКИ АГРОТЕХНОЛОГИИ ПРОДОВОЛЬСТВЕННЫХ КУЛЬТУР С 

УЧЕТОМ ГЛОБАЛЬНОГО ПОТЕПЛЕНИЯ /Меладзе Г.Г., Меладзе М.Г./ Сб. Трудов Института 

Гидрометеорологии Грузинского  Технического Университета Грузии. -2017.- т.124 .-с.50-54 -Груз., Рез. 

Груз., Англ., Рус. 

 Для определения оптимальных сроков агротехнологии продовольственных культур с учетом 

глобального потепления, разработан сценарий с повышением температур на 1° и 2°C для  западной и 

восточной территорий Грузии соответственно. 

 Составлены уравнения регрессии, по которым  определяются оптимальные сроки посева озимой 

пшеницы осенью, а подсолнечника и картофеля весной. По базовым (текущим) данным составлены 

уравнения регрессии для территории Грузии по которым определяются оптимальные сроки 

агротехнологии для указанных культур (озимая пшеница, подсолнечник, картофель). 

 Установление оптимальных сроков агротехнологии продовольственных культур по данным 

уравениям регрессии поможет работникам аграрного сектора и фермерам  в получении 

гарантированного урожая. 
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Введение 

Тропические ночи являются одним из  основных  климатических индексом, исследование 

которых  предложила  Всемирная Метеорологическая Организация (ВМО)  для выявления  

экстремальных отклонений явлений климата в условиях глобального потепления, а также  с целью их 

обобщения для крупных регионов или для Земного Шара в целом, и проведения соответствующего 

сравнительного анализа [6,7]. Тропическими считаются ночи, когда минимальная температура воздуха 

превышает 20
0
(TR20).  

Тропические ночи обычно характерны для тропических широт, однако в связи с усилением 

интенсивности глобального потепления такие ночи были отмечены в Прибалтике и даже в 

Феноскандии. Согласно информации Гидрометслужбы Латвии [8] в течении  прошлого века в Риге не 

было зафиксировано ни одной тропической ночи, в то время, как за текущее столетие несколько раз 

отмечалось по 5 тропических ночей за год. Согласно приведенным им модельным оценкам к 2085 году 

в столице Латвии нормой будет 18 тропических ночей за год. Аналогичное развитие сценария 

прогнозируют  в Литве и даже в Финляндии, по соответствующим расчетам к тому же времени в 

Вильнюсе средняя зимная температура будет положительной [9,10].  

Тропические ночи отрицательно воздействуют на здоровье, труд и отдых человека и нередко 

создают  стрессовые тепловые нагрузки на ее организм [3,4]..  
В данной статье представлен сравнительный анализ характеристик тропических ночей в 

условиях тропического и субтропического климатов Передней и Южной Азии. В Передней Азии были 

выделены 3 региона: Южная часть Передней Азии (Аравийский полуостров, восточное побережье 

Средиземного моря, Сирия, Ирак и значительная часть Ирана), Центральная часть Передней Азии 

(Турция и северная часть Ирана) и Северная часть Передней Азии (Закавказье). 

Материалы и методы исследования 

В качестве исходных данных  по Закавказью были использованы материалы архива данных за 

период 1936-2013 годы, составленной нами в Институте гидрометеорологии. Сложнее обстояло дело с 

данными по Зарубежной Азии, которые для нас в соответствующем обьеме практически недоступны. 

Нам удалось достать неполные данные за период 1888-1950 годы, которые публиковались в разное 

время в изданиях Главной Геофизической Обсерватории им.А.И.Воейкова [2,3]. Эти материалы 

содержат сведения о числе дней с температурой в рвзличных пределах, что послужило основой для 

расчета числа тропических ночей. Кроме того были использованы данные среднемесячных и 

среднегодовых температур за 1975-2010 годы, представленные в интернет (таблица 1).  

 

Тавлица 1. Число использованных станций и соответствующий период по регионам 

Регион 

Южная Азия Южная часть Передней Азии Центр.часть Передней Азии Закавказье 

13 8 6 17 

1888-1950, 1975-2010 гг 1888-1950, 1975-2010 гг 1888-1950, 1975-2010 гг 1936-2013гг 

 

На рис. 1 представлена зависимость между среднегодовыми температурами воздуха за различные  

два периода для группы станций  Передней и Южной Азии. 

Согласно уравнению регрессии, представленной на рис.1, годовая температура за второй период 

увеличилась в среднем всего на 0.25
0
. Как могло повлиять это изменение на на структуру числа 

тропических ночей?. Для решения этого вопроса была исследована зависимость числа тропических 

ночей от годовой температуры воздуха за период 1888-1960 годы (рис.2). 
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Рис. 1. Зависимость между среднегодовыми температурами воздуха за период 1888-1950 годы(Y)   и 

за период 1975-2010 годы(X) для группы станций  Передней и Южной Азии; R
2
–коеффициент 

детерминации. 

 

 

 
 

Рис. 2. Зависимость изменения числа тропических ночей(Y)  от средней годовой температуры 

воздуха(X) за период 1888-1950 годы: 1-Южная Азия; 2- Южная часть Передней Азии; 3- Центральная 

часть Передней Азии; 4-Закавказье. R
2
–коеффициент детерминации. 

 

Если уравнение регрессии, приведенное на рис.1, ввести в уравнения, представленные на рис.2, и 

полученные уравнения сравнить с уравнениями на рис.2, то получим, что разность между годовым 

числом тропических ночей за эти два периода составляет всего 2-3 ночи, что соответствует 

погрешности 1-3%, что и было учтено нами в качестве поправки для приведения данных ко второму  

периоду.  

Обсуждение результатов  

В таблице 2 представлены  средние годовые значения числа тропических ночей в различных 

регионах Передней и Южной Азии. 
 

Примечание-климатические зоны: ТВ – тропическая влажная; ТС- тропическая сухая; УВС- 

умеренно-влажная субтропическая; УПС- умеренная субтропическая переходная к континентальному 

климату. 

Из таблицы 2 видно, что тропические ночи, как и следовало ожидать,  в тропическом климате  могут 

длятся почти целый год.  В это время во влажных тропиках устанавливается удушливая жара, а в сухих 

тропиках стоит  характерная для пустынь и полупустынь знойная жара. В умеренно-влажном 

субтропическим климате число тропических ночей существенно уменьшается, а в переходном климате 

достигает минимума. Вместе с тем число тропических ночей, подобно температуре воздуха, с высотой 
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местности закономерно уменьшается. Это хорошо видно из рис.3, где представлены графики и 

соответствующие уравнения регрессии изменения числа тропических ночей с высотой местности в 

различных регионах с тропическим и субтропическим климатом. 

 
Таблица 2. Среднее годовое число тропических ночей  

Регион Пункт 
Климатическая зона 

по Иванову [1] 
Высота м 

Число 

ночей 

Южная Азия 

Кабул 

Новый Дели 

Чарапунджи 

УВС 

ТС 

ТВ 

1803 

216 

1313 

111 

252 

118 

Южная часть 

Передней Азии 

Тегеран 

Багдад 

Иерусалим 

УВС 

ТС 

УВС 

1191 

34 

809 

150 

213 

221 

Центральная часть 

часть Передней Азии 

Стамбул 

Анкара 

УВС 

УВС 

40 

894 

90 

80 

Закавказье 

Поти 

Батуми 

Тбилиси 

Дедоплис Цкаро 

УВС 

УВС 

УПС 

УПС 

5 

10 

403 

800 

32 

34 

21 

4 

 

Таблица 3. Максимальная высота распространения тропических ночей (м) и  вертикальный 

градиент числа тропических ночей на 100 м 

Характеристика Регион 

Южная  

Азия 

Южная часть  

Передней Азии 

Центральная часть 

часть Передней Азии 

Закавказье 

Максимальная высота  (м) 3200 4200 1900 930 

Вертикальный градиент на 100 м 7.8 5.5 5.8 3.2 

 

 

 
 

Рис. 3. Изменение числа тропических ночей(Y)  с высотой местности(Xм): 1-Южная Азия; 2- Южная 

часть Передней Азии; 3- Центральная часть Передней Азии; 4-Закавказье. R
2
–коеффициент 

детерминации. 

 

Приравнивая уравнения регрессии, представленные на рис.1, к нулю можно оценить 

максимальную высоту распространения тропических ночей. Согласно оценкам эта высота в Южной 



58 

 

Азии составляет 3200м, в Южной части Передней Азии -4200м, в Центральной части Передней Азии -

1900м, а в Закавказье -930м (таблица 3). Выше этих высот тропические ночи не отмечаются. 

В таблице 3  представлены также коеффициенты уравнений регрессии, представляющие собой 

верикальные градиенты числа тропических ночей. Из таблицы следует, что число тропических ночей с 

высотой местности уменьшается в Южной Азии градиентом 7.8, в Южной части Передней Азии – 

градиентом 5.5, в Центральной части Передней Азии – градиентом 5.8, а в Закавказье – градиентом  3.2 

ночей на 100 м. 

Коеффициенты детерминации указывают о вкладе фактора высоты в изменении числа тропических 

ночей. Из данных следует, что вклад  высоты в изменении числа тропических ночей довольно высок и 

колеблется в пределах 75-89%, остальная доля приходится на форму рельефа, микроклиматические и 

ландшафтные условия местности. 

 Это позволяет по уравнениям регрессии с достаточной точностью оценить средние значения 

числа тропических ночей для стандартных высот (таблица 4). 

 

Таблица 4.  Средние значения числа тропических ночей для стандартных высот 

Регион Высота м 
0 500 1000 1500 2000 2500 3000 3500 4000 

Южная Азия 249 210 171 132 93 54 15 - - 

Южная часть Передней Азии 231 203 176 149 121 93 66 48 11 

Центральная часть часть Передней Азии 112 83 54 25 - - - - - 

Закавказье 30 14 - - - - - - - 

 

Из таблицы 4 следует, что до высоты 500м наиболее часто тропические ночи отмечаются в Южной 

Азии, а начиная с высоты около 1000м максимум числа тропических ночей переходит в  Южной части 

Передней Азии, что объясняется небольшим вертикальным градиентом числа тропических ночей. В 

результате здесь тропические ночи распространяются на высотах более 4000м. 
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значения числа тропических ночей для стандартных высот.  



60 
 

uak 551. 521 

helioenergetikuli resursebi kaxeTisteritoriaze 

samukaSvili r., diasamiZe c. 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
 

 saqarTvelos helioenergetikuli resursebis da maTi teritoriuli ganawile-

bis Taviseburebebi pirvelad dadgenili iqna 1959 wels g.melias mier. analogiuri 
kvleva saqarTvelos aqtinometriuli sadgurebis qselis monacemebze dayrdnobiT Ca-
tarda i. cucqiriZis mier. aRniSnuli kvlevebis Sedegad dadginda, rom saqarTvelos 
gaaCnia mniSvnelovani helionergetikuli potenciali, romlis CarTvam saxalxo me-
urneobis rig dargebSi SesaZloa mogvces sagrZnobi ekonomiuri efeqti. 
 momdevno periodSi saqarTvelos helionergetikuli potencialis kompleqsuri 
Sefaseba da misi teritoriuli ganawilebis ruka mocemulia monografiaSi (Сванидзе, 
Гагуа, Сухишвили, 1987). am naSromSi gaanalizebulia mzis pirdapir da jamur radiaci-
ebze,mzis naTebis xangrZlivobaze mniSvnelovnad gazrdili xangrZlivobis (1953-
1985ww) rigebi. garda amisa, dakvirvebebis informacia damuSavebulia statistikuri 
da albaTuri analizis meTodikis gamoyenebiT, ramac mniSvnelovnad gazarda aRniS-
nuli maxasiaTeblebis sivrcul-droiTi ganawilebis da kadastruli Sefasebebis si-
zusta. 
 aRniSnul monografiaSi saqarTvelos da kerZod kaxeTis teritoriis helioen-
ergetikuli resursebis doniT kompleqsur daraionebas safuZvlad daedo iseTi rep-
rezentatuli maxasiaTeblebi, rogoricaa jamuri da horizontalur zedapirze mzis 
pirdapiri radiaciebis dReRamuri (I,VII), Tviuri (I,VII), sezonuri (V-IX) da wliuri 
jamebi (mj/m), saerTo Rrublianobis raodenoba.saerTo RrublianobiT mowmendili 
dReebis raodenoba weliwadSi, haeris saSualo Tviuri temperatura. 
 im xuTi helioenergetikuli zonidan, romlebic mocemulia helioenergetiku-
li resursebis teritoriuli ganawilebis rukaze kaxeTis teritoria moqceulia he-
lioresursebiT maqsimalurad uzrunvelyofil pirvel da nawilobriv meore zoneb-
Si. (siRnaRis, Telavis, gurjaanis da dedoflis wyaros raionebi). am raionebSi arse-
bobs helioenergetikuli potencialis maRali done da yvela tipis (didi, saSualo 
da mcire simZlavris) heliosistemebis eqspluataciis stabiluri pirobebi. 
 pirvel zonaSi jamuri radiaciis wliuri jamis sidide meryeobs 5000-6000mj/m-
is farglebSi, horizontalur zedapirze mzis pirdapiri radiaciis jami weliwadis 
Tbil periodSi (V-IX) meryeobs 1900-2000mj/m-is sazRvrebSi, mzis naTebis xangrZlivo-
ba ki-1300 saaTis sazRvrebSi. weliwadSi mowmendili dReebis ricxvi ki 65-80-is saz-
RvrebSi. 
 ianvarSi horizontalur zedapirze mzis pirdapiri radiaciis jami meryeobs 
dReRameSi 3-4, TveSi 100-130, sezonze (V-IX) 1900-2000, weliwadSi 3000mj/m-is sazRvreb-
Si. amave TveSi jamuri radiaciis jami Sesabamisad meryeobs dReRameSi 6-8, TveSi 180-
250, weliwadSi 5000-6000mj/m-is farglebSi. mzis naTebis xangrZlivoba icvleba dRe-
RameSi 3-4, TveSi 130-140, swzonze (V-IX) 1250-1300, weliwadSi 2200-2500 saaTis fargleb-
Si. 
 ivlisSi horizontalur zedapirze mzis pirdapiri radiaciis jami icvleba 
dReRameSi 14-16, TveSi 450-500, sezonze (V-IX) 1900-2000, weliwadSi 3000mj/m-is far-
glebSi. amave TveSi jamuri radiaciis jami meryeobs dReRameSi 20-25, TveSi 650-750, 
weliwadSi 5000-6000 mj/m-is sazRvrebSi. mzis naTebis xangrZlivoba icvleba dReRame-
Si 9-10, TveSi 290-320, sezonze (V-IX) 1250-1300, weliwadSi 2200-2500 saaTis farglebSi. 
am zonaSi arsebobs nebismieri tipis heliosistemebis eqsploataciis yvelaze optima-
luri pirobebi. 
 meore zonaSi jamuri radiaciis wliuri jamebi meryeobs 5000-6000mj/m-is saz-
RvrebSi, xolo horizontalur zedapirze mzis pirdapiri radiaciis jamebi weliwa-
dis Tbil periodSi (V-IX) 1800-1900mj/m-is farglebSi. mzis naTebis xangrZlivoba iv-
lisSi, romelic ≥250saaTis, Seadgens SesaZlo xangrZlivobis 60-80%-s, weliwadSi 
mowmendil dReTa ricxvi meryeobs 55-dan 65-mde. 
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 ianvarSi mzis pirdapri radiaciis jami horizontalur zedapirze icvleba 
dRe-RameSi 2-3, TveSi 70-90, sezonze (V-IX) 1800-1900, weliwadSi 2800-2900mj/m-is far-
glebSi. jamuri radiaciis jami ki Sesabamisad dReRameSi 5-6, TveSi 160-180, weliwad-
Si 4900-5000mj/m-is farglebSi. mzis naTebis xangrZlivoba meryeobs dReRameSi 3-4, 
TveSi 100-120, sezonze (V-IX) 1200-1250, weliwadSi 2200-2400 saaTis farglebSi. 
 ivlisSi horizontalur zedapirze mzis pirdapiri radiaciis jami meryeobs 
dReRameSi 13-14, TveSi 400-450, sezonze (V-IX) 1800-1900, weliwadSi 2800-2900mj/m-is far-
glebSi. jamuri radiaciis jami ivlisSi meryeobs dReRameSi 20-23, TveSi 650-700, we-
liwadSi 4900-5000mj/m-is sazRvrebSi. mzis naTebis xangrZlivoba meryeobs dReRameSi 
8-10, TveSi 270-290, sezonze (V-IX) 1200-1250, weliwadSi 2200-2400 saaTis farglebSi. 250 
saaTis toil an meti naTebis xangrZlivobis albaToba am TveSi meryeobs 60-80%-is 
farglebSi. am zonaSi arsebobs yvela piroba, romlebic uzrunvelyofen heliosiste-
mebis stabilur eqsploatacias. 
 saqarTvelos klimatur da agroklimatur atlasSi (2011) mocemulia saqarTve-
los da kerZod kaxeTis teritoriaze helioenergetikuli resursebis ganawilebis 
ruka (r. samukaSvili). rukis Sedgenisas gamoyenebuli iqna saqarTvelos aqtinometri-
uli sadgurebis qselze dakvirvebebis mTeli periodis (1953-1990ww) informacia. masSi 
gamoyenebuli dakvirvebebis informaciis xangrZlivoba 5 wliT metia vidre svaniZis 
da sxv. monografiaSi (Сванидзе и др. 1987) gamoyenebuli dakvirvebebis masalebis xan-
grZlivoba. informaciis periodis 5 wliangagrZelebassagrZnobi koreqtivebi helior-
esursebis ganawilebis axal rukaze ar Seutania. kaxeTis regioni kvlav aRmoCnda he-
lioresursebis ganawilebis pirvel da nawilobriv meore zonaSi. saqarTvelos te-
ritoriisaxal daraionebaSi,iseve rogorc ZvelSi helioenegetikuli resursebis ga-
nawilebis rukaze agreTve gamoyofilia xuTi zona, romelTa helioenergetikuli ma-
xasiaTeblebis mniSvnelobebi erTmaneTs emTxveva. 
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helioenergetikuli resursebikaxeTisteritoriaze. /samukaSvilir.d., diasamiZe 
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uak: 502/504;574                 
toqsikuri metalebiT agraruli produqtebis dabinZurebis 

meqanizmisa da xarisxis monitoringisa da Sefasebis sakiTxebi  
g.gunia, z.svaniZe 

saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 
Tbilisi, saqarTvelo   

 

    garemos mdgomareobaze Tavisi uaryofiTi Sedegebis TvalsaCinoebisa da uSualo 
gamomJRavnebis gamo, sazogadoebis mxedvelobis areSi ekologiuri safrTxis iseTi 
elementebi gvxvdeba, rogorebicaa smogi da mJaviani wvimebi. msoflioSi ekologiuri 
daZabulobis am faqtorebis mimarT yuradReba sul ufro matulobs da mraval qveya-
naSi SemuSavebulia mJaviani naleqebis monitoringis programebi. amasTan erTad, gae-
ro-s bunebrivi garemos problemebis samecniero komitetis (SCOPE) rekomendaciebSi 
miTiTebulia, rom garemos ekologiuri monitoringi, sxva nivTierebaTa kritikul 
jgufebTan erTad – gansakuTrebuli saSiSroebis matarebel metalebis (Hg, As, Pb, Cd, 

Ni, Cu, Zn) mikrominarevebs unda moicavdes. am abioturi nivTierebaTa anTropogenuri 
warmoSobis nakadebis biosferoSi TandaTanobiTi SeRwevis grZelvadiani Sedegebis 
aRricxvis aucilebloba mniSvnelovan amocanad aris miCneuli.   
    aseTi nivTierebebiT biosferos datvirTvis niSnebi naklebad aris TvalsaCino da 
zogjer zomieradac ki gamoiyureba. magram maTi uaryofiTi zemoqmedeba grZelvadia-
ni da globaluria Tavisi masStabebiT. amiT maT dedamiwis mTeli cocxali arsebebi-
saTvis moaqvT saSiSroeba ukiduresad ganusazRvreli SedegebiT.    
    am elementebis SeRweva mcenareulobaSi da, Sesabamisad, adamianTa da cxovelTa 
organizmSi mniSvnelovnad aris damokidebuli niadagis profilebSi metalebis 
ganawilebis xasiaTze. maTi ionuri forma, organizmSi SeRwevis SemTxvevaSi kargad 
xsnadi marilebis saxiT, maT swraf rezorbcias ganapirobebs SeRwevis yvela 
gzebisTvis, maT Soris sasunTq gzebSi da kuW-nawlavis traqtSi. 
    mikroelementTa vertikaluri migracia niadagSi cvlis damabinZurebel 
nivTierebaTa ganawilebis xasiaTs, rac niadagis fenebSi metalebis SeRwevis 
cvlilebis erT-erTi mizezia. zemoaRniSnulidan gamomdinare, naTelia, rom miwis 
horizontSi Setanili metalebis niadagis profilebSi ganawilebis Seswavla, 
aqtualur sakiTxs warmoadgens.  
    am sakiTxis Seswavlis mizniT, zafxulis dasasruls, 100 m2 farTobis ori miwis 
nakveTis fenebis sxvadasxva siRrmeebidan (0–10; 10–20; 20–30; 30–40 sm) niadagis sinjebi 
iqna aRebuli (cxr.1).  
    erT–erT maTganze adre gazafxulze (marti) tyviisa da vercxliswylis 

sulfatis marilebi (PbSO4 და HgSO4) iqna Setanili. meore nakveTi sakontrolo iyo. 
 

cxrili 1.tyviisa da vercxliswylis ganawileba niadagis fenebSi 
miwis fenis 
siRrme (sm) 

    mikroelementebi, %    

tyvia vercxliswyali  
0–10 74,4 57,2 

10–20 18,2 20,5 

20–30 3,4 13,7 

30–40 3,4 8,6 
     

    sinjebis analizi tyviisa da vercxliswylis Semcvelobaze, Cvens mier 
damuSavebuli, atomur - absorbciuli meTodis daxmarebiT sruldeboda. amasTan, 
gansazrvris saSualo standartuli cdomiloba 5%-s ar aRemateboda [1].  
    eqvsi Tvis ganmavlobaSi (marti–agvisto) tyviisa da vercxliswylis udidesi 
nawili 74% da 57%, Sesabamisad,  0–10sm fenaSi darCa, 20 sm siRrmemde –18% Pb da 
21% Hg SeaRwia, toqsikantebis 3,4% da 8,6% 30–40 sm miwis fenamde moaxdina 
migrireba. yvelaze saukeTeso pirobebSi, tyviis 1,5% da vercxliswylis, daaxloebiT, 
ara umetes 9%–sa gamoitaneba niadagis zedapiridan.                                                                        
    niadagis profilebSi sakvlevi metalebis ganawilebis Sedarebisas unda 
aRiniSnos, rom vercxliswyali ufro Rrmad migrirebs miwis fenaSi, vidre tyvia,  
rac vercxliswylis sulfatis SedarebiT maRali xsnadobiT aixsneba.    
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    saprognozo gaangariSebebiT naCvenebia, rom msoflioSi samrewvelo da 
avtotransportis gamonabolqvTa arsebuli tendenciebis SenarCunebisas 2010-2025 
wlebisTvis garemos dabinZureba moimatebs: rkiniT - 2-jer; tyviiT – 10-jer; 
vercxliswyliT – 100-jer; dariSxaniT – 250-jer. es da sxva ekologiuri xasiaTis 
monacemebi metyveleben imaze, rom pirvelyofil momxmareblurma damokidebulebam 
bunebriv garemosTan biosfero miiyvana saSiS zRvarTan, romlis iqiT misi Semdgomi 
ganviTareba SesaZlebelia mxolod gonivruli moqmedebis Sedegad [2, 3].         
    cnobilia, rom atmosferuli naleqebis mineralizaciisa da liTonuri 
mikrominarevebis kvlevebiT anTropogenuri warmoSobis minarevebis makromasStabur, 
transsasazRvro gadatanebze da atmosferuli haerisa da dedamiwis zedapiris 
dabinZurebaSi maTi wvlilis Sefasebaze SeiZleba msjeloba. 

    saqarTveloSi atmosferuli naleqebis mineralizaciaze dakvirvebebs 50 welze 
meti istoria gaaCnia. miRebuli monacemebi gamoyenebulia kavkasiis teritoriaze 
mosul naleqebSi mineralur nivTierebaTa koncentraciebis ganawilebis dasadgenad 
da rigi mniSvnelovani kvlevebis Casatareblad [4]. magram, aRniSnuli masalebi ar 
iZlevian saSualebas uSualod ganvsazRvroT atmosferodan dedamiwis zedapirze 
Camorecxili minarev nivTierebaTa raodenobebi, rac dedamiwis zedapiris 
ekologiuri datvirTvis donis SefasebisTvis aris aucilebeli.                                                                            
    aRniSnuli dabrkolebis acileba SesaZlebelia Cvens mier miRebuli amis 
saangariSo formulis gamoyenebis Sedegad, romlis daxmarebiT, atmosferuli 
naleqebis raodenobisa (Hmm) da masSi minarev nivTierebaTa koncentraciebis 
mniSvnelobebiT (q mg/l), atmosferodan dedamiwis zedapirze am nivTierebaTa 
Camorecxili raodenobis (M t/km2wl) gaangariSebaa SesaZlebeli [2]: 

  

                                                   M = qH·10
-3 t/km2wl   ,               (1) 

 
    qvemoT cxr. 2-Si kaxeTis regionSi Tbilsa da civ sezonebSi mosul naleqebSi 
sakvlevi mikrominarevebis koncentraciebi da atmosferodan qvefenil zedapirze 
Camorecxili maTi saSualo wliuri woniTi sidideebia mocemuli.  
 

cxrili 2kaxeTis regionSi mosul atmosferul naleqebSi mikrominarevebis 
Semcveloba da qvefenil zedapirze maTi Camorecxili raodenoba 

punqti 
naleqebis 
saxeoba 

N 

N 
Mmikroelementebi, 1) mg/l;  2)kg/km2wl 
Cd Zn Cu Pb 

gurjaani 
wvima 

1 0.61 0.75 0.70 0.94 
2 488 600 560 752 

Tovli 
1 0.08 0.05 0.02 0.04 
2 64 40 16 32 

sagarejo 
wvima 

1 0.31 0.75 0.75 0.47 
2 248 600 600 376 

Tovli 
1 0.002 0.004 0.03 0.05 
2 2,0 3,0 24 40 

 

    cxr. 2-Si motanili yoveli meteorologiuri movlenis (wvima, Tovli) N1 

striqonebSi mocemulia, kaxeTis regionis sxvadasxva punqtze weliwadis 
ganmavlobaSi Segrovili yovelTviuri jamuri naleqebis sinjebSi atomur-
absorbciuli meTodiT gansazRvruli, sakvlevi mikrominarevebis gasaSualoebuli 
koncentraciebi mocemul meteorologiur pirobebze damokidebulebiT.  
    rogorc gansaxilveli cxrilidan Cans, erTsa da imave punqtze aRebul sinjebSi 
liTonuri minarevebis koncentraciebi mkveTrad gansxvavdebian naleqTa saxeobis 
mixedviT. wvimis wyalSi maTi koncentraciebi saSualod, daaxloebiT, 1-2 rigiT 
metia, vidre Tovlis sinjebSi, rac wvimis wylis ufro meti atmosferos 
gasufTavebis unarianobaze metyvelebs. 
    miuxedavad higienuri TvalsazrisiT am monacemebis unikalurobisa, isini ar 
Seicaven agrarul mrewvelobaSi ekologiurad sufTa sasursaTo produqtebis 
misaRebad Zalze saWiro informacias dedamiwis qvefenili zedapiris ekologiuri 
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datvirTvis Sesaxeb. magram form. (1) -is daxmarebiT saWiro parametris mniSvnelobis 
dadgena advilad xdeba SesaZlebeli. ase, magaliTad, gansaxilveli cxrilis N 2-s 

striqonebSi micemulia aRniSnuli gaangariSebebis Sedegad sakvlevi qvefenili 
zedapiris erTeul farTobze naleqebiT Camorecxili mikrominarevebis raodenobebi 
woniT erTeulSi.  
    cxrilidan irkveva, rom am elementebis sakmaod didi nawili ileqeba miwis 

wedapirze, gansakuTrebiT wvimian amindebSi (saSualod, 528 kg/km2wl). es parametri 
sakmaod mniSvnelovan sidides warmoadgens da naTelia, rom iseTi qveynisTvis, 
romlis ekonomikuri mrewveloba mTlianad agrarul xasiaTs atarebs, motanili 
Sedegebi SeSfoTebas unda iwvevdes. es sidideebi ufro StambeWdavad gamoiyureba Tu 
gaviTvaliswinebT, rom maTi sakmaod didi nawili aseve ileqeba miwis zedapirze 
mSrali daleqvis Sedegad, gravitaciuli difuziis moqmedebiT [4].      
    ganxiluli movlenebi ganapirobeben am toqsikuri minarevebis moxvedras 
mcenareul safarSi, rac mecnierTa farTo yuradRebas imsaxurebs [5, 6, 7].  
    vinaidan zemomotanili cxr. (2)-is monacemebi exeba kaxeTis regions, unda iTqvas, 
rom qveynis sasoflo-sameurneo savargulebis 38% kaxeTis regionSi mdebareobs. 
gansakuTrebiT didia saxnavi da saTib-saZovari savargulebis moculoba, am 
kategoriis savargulebis mixedviT kaxeTi pirvel adgilzea saqarTveloSi, ris 
gamoc igi memarcvleobisa da mecxoveleobis wamyvani regionia. kaxeTSi mravali 
saxeobis xili iwarmoeba, aq arsebuli agroklimaturi pirobebi da nayofieri 
niadagebi mexileobis ganviTarebis karg safuZvels iZleva.   
gansakuTrebul aRniSvnas imsaxurebs is garemoeba, rom saeqsportod miCneuli, 
saqarTveloSi daregistrirebuli adgilwarmoSobis 18 dasaxelebis Rvinidan 14 
mxolod kaxeTSi iwarmoeba. amiT aris ganpirobebuli is mzardi interesi, romelsac 
am regionSi moyvanili agraruli meurneobis produqtebSi abioturi nivTierebaTa 
minarevebis Semcvelobis kvleva iwvevs.  
    am sakiTxis Seswavlis mizniT Cvens mier saqarTvelos sxvadasxva regionSi, maT 
Soris gurjaanis raionSi, mosul xilsa da bostneulSi mZime liTonebis 
Semcvelobis kvleva iqna Catarebuli [8]. Sesrulebuli kvlevis zogierTi Sedegi 
cxr.3-Sia warmodgenili.  
 

cxrili 3. mZime liTonebis Semcveloba gurjaanis raionSi mosul xilsa da 
bostneulSi 

produqti 
Mmikroelementebi, mg/kg 

Cd Zn Cu Pb 

yurZeni 0.001 13.3 13.8 0.45 
vaSli – 12.8 4.5 0.30 

msxali – 12.3 3.9 0.25 

pomidori – 12.2 8.8 0.52 
badrijani 0.008 12.3 7.2 0.49 

kombosto – 12.1 8.9 – 
     

cxr. 3-is monacemTa Sefasebebi gviCveneben, rom saanalizo agraruli 
produqtebi sakmaod Warbad Seicaven sakvlev mikrominarevebs. Tu miviRebT 
mxedvelobaSi, rom samedicino-biologiuri moTxovnebis mixedviT aRniSnul 
produqtebSi am elementebis koncentraciebi gansazRvrulia mniSvnelobebiT: -      
Cd: 0.005 -0.03; Zn: 5 - 10; Cu: 2 - 10 da Pb:0,3 - 0.5 mg/kg, sakvlevi produqtebis ekologiri 
sisufTavis sakiTxi problematurad gamoiyureba. gansakuTrebiT es yurZens exeba, 
sadac TuTiisa da spilenZis Semcveloba aRniSnul normaze sakmaod maRal 
mniSvnelobas Seadgens, xolo tyviisa ki - TiTqmis normis zRvarTanaa.    
    aRsaniSnavia, rom yurZenSi mZime metalebi ZiriTadad niadagidan xvdebian, Tumca 
savaraudo dabinZurebis wyaro, SesaZloa iyos yurZnis Sesawamlad gamoyenebuli 
fungicidebi, Zlier dabinZurebuli atmosfero, an Rvinis fermentaciisas, 
dabinZurebuli safuarebis gamoyeneba. ukanasknel periodSi amaT daemataT 
Rrublebze aqtiuri, setyvis sawinaaRmdego zemoqmedebis teqniligiebis realizacia 
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[8], ris Sedegad bunebrivi garemos dabinZureba ganpirobebulia Semdegi faqtorebiT:  
- setyvis RrublebSi dasaTesi reagentis piroteqnikuri Sedgenilobis wvis 
produqtebiT atmosferuli haeris, niadagis zedapiris da wyalsatevebis wylis 
dabinZureba; - setyvis sawinaaRmdego nakeTobis CarCosa da pirovaznis 
TviTlikvidaciis produqtebiT niadagis zedapiris dabinZureba da sx. 
    vinaidan, metalis ionebi monawileoben Jangva-aRdgeniT reaqciebSi, isini 
gavlenas axdenen Rvinis xarisxze. amasTan, am elementebs SeuZliaT adamianis 
janmrTelobaze gansxvavebuli xasiaTis gavlena moaxdinon. magaliTad, Rvinoebis 
saSualebiT SesaZlebelia aucilebeli metalebis SeTviseba, xolo, normaze meti 
koncentraciiT miRebas SeuZlia adamianze toqsikuri gavlena iqonios. amis Sedegad, 
Rvinis warmoebis procesSi, metaluri mikrominarevebis Semcvelobis kontrolis 
warmoeba mniSnelovan  ekologiur da higienur sakiTxs warmoadgens.   
    gansaxilveli sakiTxis monitoringis warmoebisas aucilebelia rigi 
meteorologiuri elementis gaTvaliswineba, maT Soris, qaris mimarTulebisa.  
    cnobilia, rom bunebriv garemoSi mavne minarevebis gadatana Sor manZilze, 
ZiriTadad, gabatonebuli qarebis mimarTulebiT mimdinareobs, rac xels uwyobs  
dedamiwis qvefenil zedapirze mavne minarevebis Warbi raodenobiT dagrovebas [4].    
    magaliTis saxiT, kaxeTis regionisaTvis damaxasiaTebeli sxvadasxva mimarTule-
bis qaris ganmeorebadobis sqema gvaqvs damuSavebuli (nax.1).  
    mocemul sqemaze samkuTxedebiT datanilia garemos ekologiuri monitoringis 
sadgurebis rekomendirebuli adgilmdebareoba. SefasebebisTvis saWiro - “fonuri” 
monacemebis misaRebad, sinjebis Segrovebis warmoeba minimaluri mimarTulebis 
qerebis (CrdiloeTis) mxaresaa mizanSewonili.        
 

                                                        

          naxazi 1. Telavis qarebis vardi (Wind rose, %) da mikrominarevebis  

                   monitoringis punqtebi - , (Stilebi – 23%)  
 

      warmodgenili kvlevis Sedegebi metyveleben imaze, rom Tanamedrove pirobebSi 
garemos dabinZureba teqnogenuri mikrominarevebiT aris erT-erTi mniSvnelovani faq-
tori, romlis gaTvaliswineba aucilebelia agrarul qveynebSi konkurentunariani 
ekologiurad sufTa sasursaTo produqtebis misaRebad. amisaTvis, umTavresad, saWi-
roa meti investiciebis Cadeba bunebrivi garemos dabinZurebis kompleqsuri monito-
ringis saqmeSi, romelic unda iTvaliswinebdes, Cvens mier SemoTavazebul, garemos 
ekologiuri datvirTvis monitoringisa da Sefasebis meTodebs, romelic iZleva yve-
laze ufro karg Sedegebs garemos ekologiuri mdgomareobis Sesafaseblad. amasTan, 
rogorc naCvenebia, aRniSnul sakiTxSi mniSvnelovani roli atmosferul haers eniWe-
ba, vinaidan sistemaSi ”atmosfero – qvefenili zedapiri –sasoflo-sameurneo kul-
turebi – adamiani” nivTierebaTa efeqtur gadatanaSi mas ekuTvnis prioriteti.    
    naSromSi miRebul Sedegebs mniSvnelovani ekonomikuri da socialuri Rirebule-
ba gaaCniT. maTi gamoyeneba SeiZleba bunebrivi garemos dabinZurebis donis marTvis 
problemebisa da etapobrivad Semcirebis programebis damuSavebis procesebSi.  
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uak  502/504;574 
toqsikuri metalebiT agraruli produqtebis dabinZurebis meqanizmisa da 

xarisxis monitoringisa da Sefasebis sakiTxebi /g.gunia, z.svaniZe/ saqarTvelos-
teqnikuriuniversitetishidrometeorologiis institutis SromaTa krebuli-. 2017 
t.124,.gv.62-67, _ , qarT.; rez. qarT., ingl., rus. 

naSromSi anTropogenuri warmoSobis, maT Soris, Rrublebze setyvis sawina-
aRmdego samuSaoebis Sedegad miRebuli, metaluri mikrominarevebis buneriv garemo-
ze negatiuri zemoqmedebis monitoringis sakiTxebia ganxiluli, maT Soris:  

- ganxilulia, naturuli eqsperimentebiT Sesrulebuli, miwis fenebSi tyviisa 
da vercxliswylis vertikaluri migraciis kvlevis Sedegebi;  

- kaxeTis agraruli kulturebis intensiuri mrewvelobis raionebSi mosul at-
mosferul naleqebSi (wvima da Tovli) Cd, Zn, Cu da Pb minarevebis Semcvelobis kvle-
vis Sedegebia motanili;   

- dedamiwis qvefenili zedapiris teqnogenuri datvirTvis Sefasebis mizniT. 
specialurad SemuSavebuli formulis daxmarebiT gamoTvlilia wvimisa da 

Tovlis naleqebiT, cal-calke, atmosferodan dedamiwis zedapirze Camorecxili sak-
vlevi minarevebis woniTi sidideebi. amasTan naCvenebia, rom wvimis nalegebiT mikro-
minarevebis TiTqmis ori rigiT meti woniTi raodenoba Camoirecxeba, rac wvimis 
wylis ufro meti atmosferos gasufTavebis unarianobaze metyvelebs. 

garda amisa, maSromSi motanilia saqarTvelos sxvadasxva regionSi, maT Soris 
gurjaanis raionSi, mosul xilsa da bostneulSi mZime liTonebis Semcvelobis 
kvlevis Sedegebi. 

motanili Sefasebebi gviCveneben, rom sakvlevi produqtebis ekologiri sisuf-
Tavis sakiTxi problematurad gamoiyureba. gansakuTrebiT es yurZens exeba, sadac 
TuTiisa da spilenZis Semcveloba normaze sakmaod maRal mniSvnelobas Seadgens, 
xolo tyviisa ki - TiTqmis normis zRvarTanaa.    

warmodgenili kvlevis Sedegebi metyveleben imaze, rom Tanamedrove pirobebSi 
garemos dabinZureba teqnogenuri mikrominarevebiT aris erT-erTi mniSvnelovani faq-
tori, romlis gaTvaliswineba aucilebelia agrarul qveynebSi konkurentunariani 
ekologiurad sufTa sasursaTo produqtebis misaRebad. amisaTvis, umTavresad, saWi-
roa meti investiciebis Cadeba bunebrivi garemos dabinZurebis kompleqsuri monito-
ringis saqmeSi. 
 
UDC   502/504;574 

ISSUES OF MONITORING AND EVALUATION OF THE MECHANISM AND DEGREE OF 

POLLUTION OF AGRICULTURAL PRODUCTS BY TOXIC METALS /G.Garry, Z. Svanidze/ 

Transactions of the Institute of Hydrometeorology, Georgian Tekhnical University. 2017, V.124, – pp.62-67, -

Georg.; Summ. Georg.; Eng.; Russ. 
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         The paper considers the results of monitoring the negative impact on the environment of metallic 

microimpurities of anthropogenic origin, including those obtained as a result of anti-hail effects on clouds: 

         - results of full-scale studies of vertical migration of lead and mercury impurities in soil layers are given;  

- to estimate the technogenic load of the underlying surface of the investigated areas,  the contents of the Cd, 

Zn, Cu and Pb microimpurities in atmospheric precipitation (rain and snow) in the areas of intensive production 

of agricultural crops on the territory of Kakheti are given;  - with the help of a specially derived formula, the 

weight amounts of these impurities, washed from the atmosphere by precipitation of rain and snow separately, 

are calculated.   

         At this time, it is shown that the rainfall is washed out by almost two orders of magnitude more weight 

amount of microimpurities, which indicates their greater ability to purify the atmosphere from impurities. 

         In addition, the paper presents the results of a study of the content of metallic microimpurities in fruits 

and vegetables grown in the Kakheti region. It is shown that the contents of the elements under study are close, 

and occasionally exceed their critical values for food products. According to the results of the study, a 

conclusion is made on the need to invest in the protection of the ecological condition of the natural 

environments of the country's agricultural regions in order to produce competitive agricultural products for the 

European market. A number of results of the performed studies are used in the process of working out 

theoretical and practical issues of preventive measures to improve the ecological state of natural environments. 

They have repeatedly been the subject of judgments at various international scientific conferences. 

 

УДК   502/504;574 

ВОПРОСЫ МОНИТОРИНГА И ОЦЕНКИ МЕХАНИЗМА И СТЕПЕНИ  ЗАГРЯЗНЕНИЯ 

АГРАРНЫХ ПРОДУКТОВ ТОКСИЧНЫМИ МЕТАЛЛАМИ /Гуния Г., Сванидзе З./Сб. 

ТрудовИнститутаГидрометеорологииГрузинскогоТехническогоУниверситетаГрузии. 2017, т.124,. – 

с.62-67, – Груз .; Рез. Груз., Анг., Рус. 

         В работе рассмотрены результаты мониторинга негативного воздействия на природную среду 

металлических микропримесей антропогенного происхождения, в том числе, полученных в результате 

противоградовых воздействий на облака:    

       -  приводятся результаты натурных исследований вертикальной миграции примесей свинца и ртути 

в почвенных слоях;  -  с целью оценки техногенной нагрузки подстилающей поверхности земли 

исследуемых районов, даны содержания микропримесей Cd, Zn, Cu и Pb в атмосферных осадках (дожде 

и снеге), выпавших в районах интенсивного производства аграрных культур на территории Кахетии; - 

при помощи специально выведенной формулы, рассчитаны весовые количества указанных примесей, 

вымытых из атмосферы осадками дождя и снега в отдельности. При этом показано, что дождевыми 

осадками вымываются почти на два порядка большее весовое количество микропримесей, что 

указывает на их большую способность очищения атмосферы от примесей.  

         Кроме того в работе приводятся результаты исследования содержания металлических 

микропримесей в фруктах и овощах, выращенных в районе Кахети. Показано, что содержания 

исследуемых элементов близки, а изредка превосходят их критические значения для продуктов 

питания. По результатам исследования делается заключение о необходимости инвестирования работ по 

охране экологического состояния природных сред аграрных районов страны, чтобы произвдить 

конкурентноспособные аграрные продукты для европейского рынка.   

         Ряд результатов выполненных исследований используются в процессе проработки теоретических 

и практических вопросов превентивных мероприятий по улучшению экологического состояния 

природных сред. Они не раз были предметом суждений на различных международных научных 

конференциях. 
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Temidan gamomdinare sakvlevad avirCieT mdinare mtkvris ramdenime punqti: 
mtkvari xerTvisi (fonuri), mtkvari borjomi (fonuri), mtkvari zahesi, mtkvari 
vaxuStis xidi, mtkvari gaCiani, mtkvari rusTavi  da agreTve Tbilisis zogierTi 
mciree mdinare: md. vere, md. diRmiswyali, md. gldanisxevi, md. loWini. mcire 
mdinareebis arCeva moxda martivi miziziT, mxolod am mdinareeze mimdinareobs 
ekologiuri monitoringi. [2] 

Temis mTavar amocanas warmoadgens md. mtkvarze, kerZod ki zahesi-rusTavis 
monakveTze da Tbilisis farglebSi mis zogierT Senakadze damabinZurebel nivTier-
ebaTa invenTarizacia da maTi cvlilebebis gamovlena. md. mtkvris Tanamedrove hid-
roqimiur mdgomarebas ganapirobebs rogorc bunebrivi, ise anTropogenuli procese-
bi. droTa ganmavlobaSi icvleba rogorc bunebrivi ise anTropogenuli faqtorebis 
intensivoba da saxe. amitom migvaCnia, rom didi praqtikuli mniSvneloba aqvs md. 
mtkvris wylis xarisxias kontrols [3]. am ukanasknels ki vafasebT sxvadasxva hid-
roqimiuri maCveneblebis mixedviT, romelTa dinmika wlebis mixedviT garkveulwi-
lad gviCvenebs wylis xarisxis cvlilebis dinamikasac. kerZod cxril 1-Si 
mocemulia 2015-2016 wlebis monacemebi md. mtkvris zemoT aRniSnuli dakvirvebis pun-
qtebisa da q.Tbilisis mcire mdinareebisaTvis. 

biogenur naerTTagan azotis araorganuli naerTebi: amoniumis (NH4), nitrat 

(NO3) da nitrit (NO2) ionebi zedapiruli wylebis umTavresi komponentebia. maTi 
mniSvnelovani nawili wyalSi xvdeba naxmari wylebisa da atmosferuli naleqebis 
saxiT. amoniumis ionebiT zedapiruli wylebis dabinZurebaSi gansakuTrebiT didi 
wvlili SeaqvT sayofacxovrebo da komunaluri wylebis, kvebis mrewvelobas, 
qimiuri sawarmoebis wylebs. zedapirul wylebSi amoniumis azotis migraciuli 

formaa – amoniumis ionis (NH4) da NH4OH- is aradisocirebuli molekula. 
amrigad, monacemebis analizi saSualebas gvaZlevs gavakeToT Semdegi 

daskvnebi: 
kvlevam gvaCvena rom dinebis mixedviT mdinare mtkvaris wyalSi izrdeba 

azotis sxvadasxva formaTa koncentracia, rac bunebrivia imis gaTvaliswinebiT, rom 
saqarTvelos sazRvrebSi mtkvari moedineba upiratesad qalaqebisa da mWidrod 
dasaxlebul regionebSi, sadac sayofacxovrebo komunaluri wylebis moculoba 
sakmaod didia. zRvrulad dasaSveb koncentraciaze meti azotis formebi gvxvdeba 
TbiliSi vaxuStis xidis punqtis Semdeg, rac ra Tqma  unda mxolod Tbilisis mcire 
mdinareebis mier ar aris gamowveuli. rac Seexeba Tbilisis mcire mdinareebs 2015-
2016 wlis monacemebze dayrdnobiT Tamamad SeiZleba iTqvas rom mcire mdinareebi 
ganicdian anTropogenul datviTvas, nitritebisa da nitratebis wliuri saSualo 
monacemebi sakmaod maRalia, magram ar aRemateba zRvrulad dasaSveb koncentracias.  
rac Seexeba amoniumis azots, romlis arsebobac zedapirul wylebSi pirdapir imis 
maniSnebelia, rom masSi Caedineba fekaluri wylebi, misi koncentracia Tbilisis 
mcire mdinareebSi orjer da zog SemTvevaSi samjer da metjer aRemateba zRvrulad 
dasaSveb koncentracias. gamonakliss warmoadgens mdinare loWinis 2016 wlis 
monacemebi, sadac amoniumis azoti Semcveloba axlosaa zdk-sTn, magram ar aRemateba 
mas. agreTve unda aRiniSnos rom Tbilisis mcire mdinareebSi mZime liTonebis 
koncentracia arc 2015 da arc 2016 wlebis monacemebiT ar aWarbebda zdk-s. am 
monacemebis mixedviT aRiniSneba mZime liTonebis  koncentraciis kleba. 2016 wels 
maTi koncentracia daaxlovebiT orjer aris Semcirebuli. sulfatebisa da 
fosfatebis raodenoba ar aRemateba zdk-s, garda mdinare loWinisa, sadac 
sulfatebis koncentracia 1,5 jer aRemateba zdk-s. am nivTierebaTa arseboba 
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zedapirul wylebSi metyvelebs masSi sarecxi saSualebebis Carecxvaze. mdinare 
mtkvarSi, iseve rogorc mis SenakadebSi, aRiniSneba ftoris momatebuli raodenoba, 
rac metnaklebad damaxasiaTebelia saqarTvelos  mdinareebisTvis. 

 

cxrili 1.mdinare mtkvris fiziko-qimiuri  da ekoqimiuri  maxasiaTeblebis 
cvalebadobis dinamika 2015 – 2016  wlis mdgomareobiT 

punqti 

xerTvisi borjomi zahesi 
vaxustis 

xidi 
gaCiani rusTavi saSualo zdk 

temperatura °°C 
10.79 11.595 12.77 13.015 13.99 13.745 12.65 - 

sixiste, mg/l 
2.055 2.17 2.97 3.275 3.86 4.21 3.09 - 

Sewonili nawilak. mg/l 
- 469.32 142.25 171.855 154.715 162.635 - ~1000 მგ/ლ 

ph 
8.385   8.085 8.18 8.105  6.5-8.5 

karbonatebi, mg/l 
2.39 8.245 8.195 2.195 1.75 1.9 4.113 - 

naxSirorJangi,mg /l 
- 2.495 2.185 1.445 - 1.505 - - 

gaxsnili Jangbadi, mg/l 
9.445 1.57 1.865 8.85 8.61 8.815 6.526 - 

Jangb. gajer.xarisxi, % 
46.815 9.385 8.81 84.78 82.82 84.935 52.924 - 

Jqm, mg/l 
45.12   2.615 2.335 2.15 - 30 მგ/ლ 

Jbm5, mg/l 
0.6025 88.58 84.75 0.0845 0.088 0.092 29.033 1.0 მგN/ლ 

nitritis azoti, mg/l 
0.011 - - 0.635 0.817 0.814 - 10 მგN/ლ 

nitratis azoti, mg/l 
0.4065 1.425 1.55 0.2075 0.405 0.353 0.725 0.39 გN/ლ 

amoniumis azoti, mg/l 
0.463 0.041 0.043 0.276 0.0825 0.103 0.168 3.5 მგ/ლ 

fosfatebi, mg/l 
0.097 - - 16.77 64.24 76.06  500 მგ/ლ 

sulfatebi, mg/l 
0.136 0.8315 0.643 97.215 194.895 200.59 82.39 - 

hidrokarbonatebi, mg/l 
0.0475 - 0.2615 233.11 349.645 377.405 - - 

mineralizacia, mg/l 
4.341 0.2555 - 160.877 0.1975 0.1755 - 0.3 მგ/ლ 

rkina, mg/l 
71.29 - 0.104 0.1045 0.0296 0.0237  1.0 მგ/ლ 

TuTia, mg/l  
62.825 0.068 25.025 0.06445 0.1504 0.10245 14.7059 1.0 მგ/ლ 

spilenZi, mg/l 
106.59 11.84 170 0.01265 0.01 0.0116 48.0774 0.03მგ/ლ 

tyvia, mg/l 
90.575 137.16 - 0.01045 0.0286 0.0304 - 0.1 მგ/ლ 
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cxrili 2.Tbilisis zogierTi (sakvlevi) mcire mdinareeb is fiziko-qimiuri  
da ekoqimiuri maxasiaTeblebi 2015 - 2016 wlis mdgomareobiT 

punqti 
vere diRmis wyali gldanisxevi liWini saSualo zdk 

temperatura °°C 
14.335 14.145 14.82 13.035 14.084 - 

sixiste, mg/l 
7.215 7.215 4.57 10.185 7.296 - 

Sewonili nawilak. mg/l 
384.2 77.705 31 1000.55 373.36 ~1000 მგ/ლ 

ph 
7.975 7.965 7.905 8.04 7.971 6.5-8.5 

karbonatebi, mg/l 
1.725 2.4 2.335 2.05 2.128 - 

naxSirorJangi,mg /l 
1.975 1.835 1.83 1.615 1.814 - 

gaxsnili Jangbadi, mg/l 
8.105 7.645 7.32 7.93 7.75 - 

Jangb. gajer.xarisxi, % 
78.14 74.115 75.165 77.97 76.35 - 

Jqm, mg/l 
6.57 4.895 5.035 1.155 4.414 30 მგ/ლ 

Jbm5, mg/l 
0.1815 0.213 0.2355 0.0265 0.1641 1.0 მგN/ლ 

nitritis azoti, mg/l 
0.507 1.212 1.091 1.1225 0.983 10 მგN/ლ 

nitratis azoti, mg/l 
1.5365 1.0875 0.937 0.687 1.062 0.39 მგN/ლ 

amoniumis azoti, mg/l 
0.28 0.0835 0.226 0.0465 0.159 3.5 მგ/ლ 

fosfatebi, mg/l 
267.95 248.33 81.955 639.355 309.398 500 მგ/ლ 

sulfatebi, mg/l 
228.75 235.01 222.295 246.815 233.218 - 

hidrokarbonatebi, mg/l 
664.555 646.65 435.725 1113.455 715.096 -- 

mineralizacia, mg/l 
0.134 0.1455 0.136 0.115 0.133 0.3 მგ/ლ 

rkina, mg/l 
0.03495 0.0247 0.0267 0.01265 0.02475 1.0 მგ/ლ 

TuTia, mg/l  
0.05055 0.1248 0.108 0.09225 0.0939 1.0 მგ/ლ 

spilenZi, mg/l 
0.0148 0.01125 0.0123 0.0073 0.0114 0.03მგ/ლ 

tyvia, mg/l  
0.06285 0.03365 0.0225 0.02945 0.03711 0.1 მგ/ლ 
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uak 543.3;551.48 

wyalsacavebis garRvevis Sedegad warmoqmnili wyalmovardnebi. /s. mdivani/ 
saqarTvelos teqnikuri universitetis hidrometerologiis institutis SromaTa 
krebuli2017, t.124.gv.68-71. - qarT.; rez. qarT., ingl., rus. 
Tbilisis SuagulSi gamaval md. mtkvris ekologiur mdgomareobaze gavlenas axdens qalaqis 
sazRvrebSi misi mcire Senakadebis dabinZureba. Tbilisis mcire mdinareebs gavlena  aqvT 
rogorc mdinare mtkvarze, iseve Tbilisis ganviTarebaze. 1960 wlidan daiwyo Tbilisis aqti-
uri ganaSenianeba da amiT moxda mcire mdinareebis arsebobis ugulebelyofa da ignorireba. 
gansakuTrebiT ukanaskneli 3 wlis ganmavlobaSi mSeneblobebis ricxvi mkveTrad gaizarda, 
gaizarda mosaxleobis raodenoba da simWidrove, ramac mcire mdinareebze anTropogenuli 
zegavlenis gazrda gamoiwvia [1]. Tbilisis mcire mdinareebSi xdeba ukanonod da ukontro-
lod sayofacxovrebo da samSeneblo narCenebis Cayra da naxmari wylebis CaRvra, rac sabo-
loo jamSi aramarto md. mtkvris  wylis xarisxze aramed mosaxleobis janmrTelobazec iq-
oniebs gavlenas. TiToeul mcire mdinares, rogorc erTeulis ganxilvisas, SesaZloa ar qon-
des didi gavlena md. mtkvris ekologiur mdgomareobaze, magram maTi saerTo wvlili mdina-
ris dabinZurebaSi SesaZloa sagrZnobi gaxdes, amotom mizanSewonilad miviCnieT rom es sa-
kiTxi Seswavlili unda iyos kompleqsurad, rogorc qalaqis gavlena mdinareze mcire Sena-
kadebis saSualebiT 2015-2016 wlebis monacemebis mixedviT.  
 

UDC 543.3;551.48 

Assessment of R. Kura ecological state accounting for the impact of small rivers at the territory of Tbilisi /S. 

Mdivani/Transaction of the Institute of Hydrometeorology, Georgian Technical University.-2017,V.124, 

pp.68-71.- Georg. Summ. Georg., Eng., Russ.  
The ecological state of R. Kura running through the city of Tbilisi is affected by the pollution of a numbers 

of small rivers being its tributaries in the city limits. The active building up of Tbilisi started since 1960-es, 

bringing the neglect to these rivers. The intensity of construction activities especially grew up in the last 3 

years accompanied by the growth of population and its density, causing the increase of anthropogenic 

loading on small rivers. Residential and construction waste are illegally and uncontrolledly piled in these 

rivers, added with discharge of wastewater. As a result this entails negative impact both on the water 

quality of R. Kura and the health of local population. The state of a single river, presumably, has no 

significant effect on the ecological state of the R. Kura, though the aggregated consequences may produce 

notable contamination of the main river. Therefor it is expedient to address this item based upon 2015-

2016 data in a complex way, as a problem of city impact on the river through its small tributaries. 
 

УДК 543.3;551.48 

Оценка экологического состояния р. Кура учитывая ее малые притоки на територии г. 

Тбилиси./С.Мдивани/.Трудов Института Гидрометеорологии Грузинского Технического Университета 

Грузии.-2017,-т.124,-с.68-71. -Груз., Рез. Груз.,  

На экологическое состояние р. Кура которое протекает по г.Тбилиси оказывают влияние малые притоки 

которые втекают в реку на територии города. малые реки имеют влияние как на р. Кура так и на  

развитие г. Тбилисии. С 1960 года началось активное развитие г. Тбилиси и это вызвало пренебрежение 

и игнорирование малых рек. Особенно на протяжении последних  3 лет строительства в городе 

увеличились, увеличилось количество и плотность  населениая в результате чего увеличилось 

антропогенное воздействие на малые реки [1]. В малые реки Тбилиси незаконно и неконтролируемо 

происходит сброс строителних и битових отходов и  сточних вод что в конечном счёте повлияет не 

толко на качество воды реки кура но и на здоровие населениа города. Каждая малая река, если 

рассматривать их по отдельности, может не имет большого влияния на экологическое состояние р. 

Кура, но их общая доля в загрезнении реки может быть осязаема по этому будет целесообразным 

изучить етот вопрос как влияние города на р. Ккура с помощью малых притоков по данным 2015- 2016 

годов 
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uak 628.515.516 

Rrublebze  aqtiuri  zemoqmedebis regionebis niadagebsa da zedapirul 

wylebSi mZime liTonebis Semcvelobis Sefaseba 

               l.SavliaSvili1, e.baqraZe2,  l.inwkirveli1, T.gigauri1 

1saqarTvelos teqnikuri universitetis hidrometeorologiis 
instituti,Tbilisi,saqarTvelo 

2saqarTvelos garemosa da bunebrivi resursebis dacvis saministros garemos 
erovnuli saagento 

 

Ggaremos dabinZureba is arasasurveli movlenaa, romlis Sedegad garemos ob-

ieqtebSi xvdeba ucxo, mavne nivTierebebi, romlebic cvlian mis fonur Semadgenlo-

bas. amave dros,Ggaremos dabinZureba teqnikuri progresis Tanmdevi procesia, ris 

gamoc  garemos dabinZurebaze dakvirveba yovelTvis rCeba aqtualur problemad[1]. 

warmodgenil statiaSiKkvlevis obieqtad arCeulia kaxeTi, saqarTveloSi soflis me-

urneobis ZiriTadi regioni, sadac intensiurad mimdinareobs sasoflo-sameurneo sa-

muSaoebi da sadac ori welia ganaxlda setyvis Rrublebze aqtiuri zemoqmedebis 

samuSaoebi, romelTa mimdinareobis dros reagentad gamoiyeneba vercxlis iodidi 

(AgI) [3]. Aაm faqtidan gamomdinare mizanSewonilad miviCnieT  kaxeTis regionSi 

Caგვეtareბiნa zedapiruli wylebisა da niadagebis qimiuri analizi, maTSi damabinZu-

rebel nivTierebaTa koncentraciebis gansazRvris mizniT. gansakuTrebul yuradRe-

bas ki vaqcevdiT am ekosistemebSi mZime liTonebis Sეmcvelobas. 

siRnaRis municipalitetSi - sof. Zveli anagis teritoriaze SevarCieT 

xelovnuri wyalsacavebis (Zveli da axali, sadac xdeba sxvadasxva jiSis Tevzebis 

moSeneba-karpi, btyel¬Subla, alaznis loqo da sxva), sasoflo-sameurneo 

Camonadenis da gruntis wylis sinjebis aRebis adgilebi. sinjebis aReba moxda 

Semdegi wertilebidan: sasoflo-sameurneo Camonadeni, axali wyalsacavi, Zveli 

wyalsacavi, gruntis wylis da qvemo alaznis sarwyavi arxis wyali. qvemo alaznis 

sarwyavi arxis wyali zamTris TveebSi iketeba, amitom sinjis aReba ver moxerxda. 

Zveli da axali wyalsacavebi ivseba qvemo alaznis sarwyavi arxis wyliT, romelic 

maragdeba md.alaznis wyliT. 

SerCeuli wyalsacavebis garSemo 20 m-is dacilebiT sxvadasxva adgilebidan 

moxda niadagis nimuSebis aReba 0-10, 10-20; 0-20, 20-40, 40-60, 60-80 da 80-100 sm siRrmeze. 

analogiuri samuSaoebi Catarda gurjaanis municipalitetSi. SerCeul iqna 

xelovnuri wyalsacavi, sof.axaSnis teritoriaze, sadac xdeba kalmaxis moSeneba. 

wyalsacavi ivseba aleqsandres wyaros wyliT. wyalsacavidan 20 m-s dacilebiT 

moxda niadagis nimuSebis aReba igive siRrmeebze. Analizis Sedegebi warmodgenilia 

cxr.1-Si.  rogorc cxrili 1-dan Cans wyalsacavebis wylis pH odnav tutea, meryeobs 

8,12-8,42 farglebSi. bunebrivi wylebis erT-erTi ZiriTadi maCvenebeli aris pH, 

romelic bunebrivi Tu anTropogenuli faqtorebis mixedviT sakmaod cvladia igi 

gansazRvravs Jangva-aRdgeniT potencials da maszea damokidebuli wylis 

TviTgawmendis unari [2]. 

mineralizacia axal wyalsacavSi Seadgens 791,55 mg/l, xolo ZvelSi - 1051,2 

mg/l. gaxsnili nivTierebebis mixedviT (mg/l-iT) wyalsacavebi miekuTvnebian zomier 

(500-1000 mg/l) da maRal (>1000-ze) mineralizaciis mqone wylebs. xolo sasoflo-

sameurneo Camonadenis mineralizacia gacilebiT naklebia da tolia 599,55 mg/l. 

gurjaanis wyalsacavis wyalSi wylis mineralizacia siRnaRis raionis 

wylebTan SedarebiT naklebia, 2016 wlis monacemebiT mineralizacia Seadgens 678,45 

mg/l-s. rac Seexeba gruntis wylebs, misi mineralizacia gacilebiT metia yvela 

wyalsacavis mineralizaciaze (5212,3 mg/l) da is miekuTvneba maRal mineralizirebul 
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wylebs. amave dros aRsaniSnavia is faqtic, rom alaznis velze gruntis wyali 

amosulia maRla 1,5-2,5 m-mde da SesaZlebelia maTi Sedineba wyalsacavis wylebSi.  

aRiniSneba natriumis, qlorisa da sulfatebis ionebis maRali Semcveloba, 

rac imis maCvenebelia, rom wyalsacavebi gaSenebulia damlaSebul niadagebze.  
  

cxrili 1. alaznis velis xelovnuri wyalsacavebis, sasoflo-sameurneo  Camonaden-

is da gruntis wylebis fizikur-qimiuri da hidroqimiuri analizis Sedegebi, 2016 w. 

# 
gazomili  

parametrebi 
zdk 

siRnaRi, sof.Zveli anaga gurjaani 
s.axaSnis 

xelovnuri 
wyalsacavi 

ax
al

i 

w
ya
l
s
ac

av
i 

 

Zv
el

i 

w
ya
l
s
ac

av
i 

 

g
r
u
nt

i 

w
ya
l
i 

 

s
as

o
f
l
o
-

s
am
eu

r
n
eo

 

Ca
mo

n
ad

en
i 

 

1 temperatura, 0C  6.2 6.3 6.5 7.0 6.8 

2 suni, bali  0 0 0 0 0 

3 gamWirvaloba, sm  11 10 12 11 10 

4 pH 6.5-8.5 8.22 8.21 6.58 8.12 8.42 
5 karbonati, mg/l  3.0 3.3 - 2.9 3.1 

6 
naxSirorJangi,  
mg/l     

 - - 0.88 - - 

7 
hidrokarbonati, 
mg/l 

 217.16 146.40 746.6 113.2 155.4 

8 sixiste, mgeqv./l  3.92 4.22 11.53 5.24 3.22 
9 amoniumi, mgN/l  0.39 0.562 0.684 - 0.496 0.368 
10 kalciumi, mg/l 180 55.78 55.40 131.4 65.46 51.23 
11 magniumi, mg/l  13.78 17.69 60.5 15.61 14.12 

12 
eleqtrogamtaroba, 
μsms/cm 

 999 887 6030 520.2 645.3 

13 
gaxsnili Jangbadi, 
mg/l 

 6.95 6.01 - 8.5 9.1 

14 Jbm5, mg/l 6.0 4.25 5.75 - 6.0 5.46 
15 nitrati, mgN/l 1.0 <0.001 <0.001 0.267 1.223 0.562 
16 nitriti, mgN/l 10.0 0.003 0.006 - 0.025 0.014 
17 fosfati, mg/l 3.5 0.063 0.020 - 0.124 0.095 
18 ftori, mg/l  0.107 0.133 1.229 0.111 0.075 
19 bromi, mg/l  0.328 0.135 - 0.325 0.124 
20 sulfatebi, mg/l 500 396.26 606.59 3160.8 324.62 415.34 
21 qloridebi, mg/l 350 41.95 40.83 528.9 37.94 35.61 
22 natriumi, mg/l 200 64.0 280.0 580.0 46.5 36.5 
23 kaliumi, mg/l  2.6 4.5 2.7 2.1 1.9 

24 
mineralizacia, 
mg/l 

 791.55 1051.2 5212.3 599.55 678.45 

25 spilenZi, mg/l 1.0 0.0058 0.0044 0.0042 0.0041 0.0029 
26 tyvia, mg/l 0.03 0.0016 0.0036 0.0024 0.0069 0.0017 
27 vercxli, mg/l 0.05 0.0006 0.0006 0.0003 0.0003 0.0002 

 

biogenuri nivTierebebidan mxolod amoniumis ionebis koncentraciebi 

aRematebian Sesabamis zRvrulad dasaSveb koncentracias da aRniSnul wylebSi 

meryeobs 0,368-0,684 mg/l-s farglebSi. amave dros SeiniSneba tendencia, rom 

amoniumis ionebi ufro meti raodenobiT aris Zvel wyalsacavSi, vidre axalSi, 

xolo gurjaanis wyalsacavSi ar aRemateba zRvrulad dasaSveb koncentracias. 

wylis dabinZurebis Sedegad icvleba misi fizikuri Tvisebebi (feri, suni, 

simRvrive), qimiuri Sedgeniloba (organuli da biogenuri nivTierebebi, mZime 

liTonebi da sxv), mikroflora. wylis baqteriologiur sisufTaves afaseben 

nawlavis Cxirebis (E-coli) raodenobiT 1 litr wyalSi. koli indeqsis maRali 
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mniSvneloba wylis fekaluri dabinZurebis maCvenebelia. cxr.2-Si mocemulia 

mikrobiologiuri analizis Sedegebi, saidanac Cans, rom Zveli wyalsacavis wyali 

dabinZurebulia da E-coli-i Seadgens 1,4 zdk-s, xolo sasoflo-sameurneo CamonadenSi 

SedarebiT ufro maRalia da Seadgens 2 zdk-s.  
 

cxrili 2. xelovnuri wyalsacavebis, gruntis wylis da sasoflo-sameurneo 
Camonadenis mikrobiologiuri analizis Sedegebi Tebervali,2016 w.  

 

ganisazRvra sakvlevi regionis xelovnuri  wyalsacavebis mimdebare terito-

riebis niadagebSi zogierTi mZime liTonis Semcvelobebi. niadagis 0-10 da 10-20sm si-

Rrmeze aRebul nimuSebSi moxda spilenZis (Cu), tyviis (Pb), vercxlis (Ag) gansazRvra 

Tanamedrove ISO (METHOD 3051A, 2007). meTodiT plazmur-emisiuri speqrtofotometris 

ICP-OES saSualebiT. cxr. 3-Si da nax.1-2 -ze warmodgenilia analizis Sedegebi. 
 

cxrili 3. xelovnuri wyalsacavebis mimdebare teritoriebis niadagis 
nimuSebSi Cu, Pb, Ag Semcveloba Tebervali, 2016 w. 

 
 

     

 

 

 

 

 

 
 

naxazi 1. siRnaRis raionis sof.Zveli anagis niadagis nimuSebSi mZime 

liTonebis Semcveloba (2016) 
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Pb
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gazomili  

parametrebi 
ზdk 

siRnaRi, sof.Zveli anaga gurjaani  

s.axaSnis 

xelovnuri 

wyalsacavi  

axali 

wyalsacavi  

Zveli 

wyalsacavi  

grunti 
wyali  

sasoflo-
sameurneo 
Camonadeni  

totaluri 
koliformebi 

 
1 dm3 

8 000 9 000 5 200 10 200 6 000 

E-coli 1 dm3 5 000 7 000 3 400 9.800 4 500 
fekaluri 
streptokokebi 

1 dm3 600 750 540 850 340 

# ingredientebi 
siRrme,    

sm 
Cu Pb Ag 

mg/kg 

1 siRnaRi, s.Zveli anaga 
0-10 59.53 14.05 0.53 

10-20 29.72 8.63 0.24 

2 gurjaani, s.axaSeni 
0-10 21.45 5.45 0.51 

10-20 27.68 5.72 0.24 
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Nnax.2. Ggurjaanis raionis sof.axaSenis niadagis nimuSebSi mZime liTonebis 

Semcveloba (2016) 
 

rogorc cxr.3-dan Cans spilenZis Semcveloba zeda 0-10 sm-ian fenaSi Seadgens 

59,53 mg/kg, xolo qveda 10-20 sm-ian fenaSi Seadgens 29,72 mg/kg-ze. gurjaanis 

niadagbSi misi Semcveloba Sesabamisad Seadgens 21,45-27,68 mg/kg. spilenZis 

Semcveloba klarkSi Seadgens 47, xolo niadagSi misi saSualo Semcveloba - 20 

mg/kg. rogorc miRebuli Sedegebidan Cans, spilenZis Semcveloba aRemateba rogorc 

klarkis, ise niadagSi mis saSualo Semcvelobas. gurjaanis niadagebSi spilenZis 

Semcveloba naklebia Zveli anagis niadagebTan SedarebiT. tyviis Semcveloba 

mxolod zeda 0-10 sm-ian fenaSi aRemateba mis saSualo mniSvnelobas niadagSi. 

vercxlis Semcveloba normis farglebSia. rac Seexeba tyvias, misi klarkSi 

Semcveloba Seadgens 16 da niadagSi misi saSualo Semcveloba - 10 mg/kg-ze. amrigad, 

tyviis raodenoba s.Zveli anagis niadagebis mxolod zeda fenaSi aRemateba niadagSi 

mis saSualo Semcvelobas (14,05mg/kg). 

rac Seexeba mZime liTonebis Semcvelobas wyalsacavebis wylebSi, isini normis 

farglebSi dafiqsirda da am mxriv dabinZurebas ara aqvs adgili. Sedegebi 

warmodgenilia cxr.4 da nax.3-5 saxiT. 
 

cxrili 4. siRnaRisa da gurjaanis raionebis zedapirul wylebSi mZime 

liTonebis Semcvelobqa 

nimuSis 
aRebis 
dro 

ingredientebi 

erTeuli Qqvemo 
alaznis 
sarwyavi 

arxi 

s.Zveli 
anaga,axali 
wyalsacavi  

s.Zveli 
anaga,Zveli 
wyalsacavi 

s.axaSenis 
xelovnuri 
wyalsacavi 

02.2016 
spilenZi 

Mmg/l 

 0.0058 0.0044 0.0029 
tyvia  0.0016 0.0036 0.0017 
vercxli  0.0006 0.0006 0.0002 

05.2016 
spilenZi 0.0033 0.0048 0.0043 0.0041 
tyvia 0.0021 0.0012 0.0016 0.0015 
vercxli 0.0003 0.0002 0.0002 0.0003 

08.2016 
spilenZi 0.0146 0.0122 0.0147 0.0135 
tyvia 0.0055 0.0068 0.0079 0.0022 
vercxli 0.0002 0.0002 0.0001 0.0002 

10.2016 
spilenZi 0.0235 0,0029 0,0031 0.0369 
tyvia 0.0022 0,0009 0,0019 0.0056 
vercxli 0.0002 0,0004 0,0018 0.0001 
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nax.3. siRnaRis raionis sof.Zveli anagis axali wyalsacavis nimuSebSi mZime 

liTonebis Semcveloba (2016) 

 

 
 

Nnax.4. siRnaRis raionis sof.Zveli anagis Zveli wyalsacavis nimuSebSi mZime 
liTonebis Semcveloba (2016) 

 

 
 

Nnax.5. Ggurjaanis raionis sof.axaSenis wyalsacavis nimuSebSi mZime 

liTonebis Semcveloba (2016) 
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monacemTa analizma gviCvena, rom Seswavlili mZime liTonebidan  kaxeTis 
wyalsacavebSi arc erTi maTganis Semcveloba ar aRemateba Sesabamis zRvrulad 

dasaSveb koncentraciebs (Cu-1,0;  Pb-0,03;  Ag-0,01 mg/l zdk), Tumca unda aRiniSnos, rom 
sof.Zveli anagis Zvel wyalsacavSi dafiqsirda  samive mZime liTonis ufro maRali 
Semcveloba axal wyalsacavTan SedarebiT. gurjaanis wyalsacavSic oqtombris 
TveSi dafiqsirda spilenZis SedarebiT maRali Semcveloba (0.0369 mg/l). 
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uak 628.515.516 
Rrublebze  aqtiuri  zemoqmedebis regionebis niadagebsa da zedapirul wylebSi 

mZime liTonebis Semcvelobis Sefaseba / l.SavliaSvili, e.baqraZe, l.inwkirveli, 
T.gigauri/saqarTvelos teqnikuri universitetis hidrometeorologiis institutis 
SromaTa krebuli.2017. t.124,gv.72-77. qarT. rez. qarT., ingl., rus. 
kaxeTis regionSi setyvis Rrublebze aqtiuri zemoqmedebis samuSaoebis 
ganaxlebasTan dakavSirebiT Seswavlilia kaxeTis regionSi garemos obieqtebSi 

vercxlisa da zogierTi mZime liTonis (Cu, Pb ) Semcveloba. Dadgenilia,rom vercxlis 
Semcveloba rogorc niadagSi, aseve zedapirul wylebSi normis farglebSia. 
Mxolod xelovnur wyalsacavebSia dafiqsirebuli misi umniSvnelo raodenoba. 
Calkeul SemTxvevebSi gamovlenilia spilenZisa da tyviis maRali koncentraciebi 
niadagis nimuSebSi.  

 
UDC 628.515.516 

 ESTIMATION  OF  HEAVY  METALS  CONTENT  IN  SOILS  AND  SURFACE  WATERS  IN THE 

REGION  OF  ACTIVE  IMPACT  ON  CLOUDS/ L.Shavliashvili, E.Bakradze, L.Intskirveli, T.Gigauri / 

Transaction of the Institute of Hydrometeorology of Georgian Technical University.2016. vol.124, pp.72-77, 

Geo. Summ. Geo., Eng., Rus.  

The work deals with the content of some heavy metals (Cu, Pb, Ag) in the soils and surface waters of the 

Kakheti region of Georgia due to the fact, that active actions on hail clouds are renewed. In some cases high 

concentrations of copper and lead are found in soil samples. Determined that The Silver content is within the 

norms as well as in the artificial reservoirs. In some cases relatively high concentrations of copper and lead are 

observed in soil samples.  

 

УДК 628.515.516 

ОЦЕНКА   СОДЕРЖАНИЯ  ТЯЖЕЛЫХ  МЕТАЛЛОВ  В  ПОЧВАХ  И  ПОВЕРХНОСТНЫХ  

ВОДАХ  В РЕГИОНЕ АКТИВНОГО  ВОЗДЕЙСТВИЯ  НА  ОБЛАКА/ Л.Шавлиашвили, Е.Бакрадзе, 

Л.Инцкирвели, Т.Гигаури/Сб.Трудов Института  Гидрометеорологии  Грузинского Технического 

Университета.2016.Т.124.ст.72-77, Груз.Рез.Груз., Англ., Рус. 

В связи с  возобновлением   активных    воздействий  на градовые облака проведенны  исследования  

загрязнения природной среды  Кахетии  (почвы и поверхностных вод ) серебром и некоторымы 

тяжелыми металлами (Cu, Pb ). Проанализированы  пробы взятые  на защищаемой и прилегающей 

территориях  в  районах  Восточной  Грузии.   Установлено, что содержание серебра  как в пробах почв,  

так и в пробах   поверхностных  вод  колеблется  в  пределах  нормы.  В отдельных случаях  в пробах 

почв наблюдаются  сравнительно высокие концентрации  меди  и  свинца. 
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uak 628.474; 504.38 

myari sayofacxovrebo narCenebis insineraciis da Tanainsineraciis 

dadebiTi da uaryofiTi mxareebis Sefaseba 

n. dvaliSvili 
saqarTvelos teqnikuri universitetis hidrometeorlogiis instituti, d. 
aRmaSeneblis gamz. 150a, 0112, Tbilisi, saqarTvelo, natelad@yandex.ru 

 

dReisaTvis, saqarTveloSi myari narCenebis (msn) marTvis gaumjobeseba qveynis 
erT-erTi prioritetuli mimarTulebaa, rac iTvaliswinebs saqarTveloSi narCenebis 
marTvis ganviTarebis procesis harmonizebas evropis narCenebis marTvis 
politikasTan. amJamad Cveni qveynis maStabiT warmoqmnili myari sayofacxovrebo 
narCenebis ZiriTadi nawili Tavsdeba nagavsayrelebze. narCenebis utilizacia 
nagavsayrelebze ganTavsebiT iwvevs garemos obieqtebis (niadagi, wyali, haeri) 
mniSvnelovan daWuWyianebas, rac  Tavis mxriv negatiurad moqmedebs mosaxleobis 
janmrTvelobaze.  

msoflioSi, mosaxleobis raodenobis zrdasTan da cxovrebis donis 
gaumJobesebasTan erTad izrdeba narCenebis raodenobac, saqarTveloSi myari 
sayofacxovrebo narCenebis raodenobis  2010-2017 wlebis dinamikidan gamomdinare 
aRniSnuli zrda Seadgens   - 1.7% weliwadSi [1].  ganviTarebuli qveynebi aqtiurad 
muSaoben narCenebis warmoqmnis Semcirebisa da warmoqmnili narCenebis ekologiurad 
usafrTxo da ekonomikurad momgebiani utilizaciis xerxebze. narCenebis minimizacia 
mWidro kavSirSia qveynis mdgradi ekonomikuri ganviTarebasTan.  2005 wels, 
iaponiaSi oficialurad gavrcelda informacia  3R-is iniciativis danergvasTan 
dakavSirebiT, rac gulisxmobs narCenebis marTvis sferoSi sam qmedebas: 

1. Reduce – Semcireba;  
2. Reuse – xelaxali gamoyeneba;  
3. Recycle –gadamuSaveba.   
narCenebis reciklireba, anu narCenebis teqnologiuri gadamuSaveba sxva 

produqtad, narCenebis marTvis Tanamedrove teqnologiebis mTavari komponentia. 
qveynis maStabiT warmoqmnili sayofacxovrebo, sasoflo-sameurneo da sxva tipis 
narCenebis umetesoba eqvemdebareba gadamuSavebas.  

myari sayofacxovrebo narCenebis marTvis sakiTxebis 2015 wlidan 
gansakuTrebul mniSvnelobas warmoadgens Cveni qveynisaTvis, radgan 2015 wlis 
ianvarSi ZalaSi Sevida sakanonmdeblo baza - ,„narCenebis marTvis kodeqsi“, 
kanonproeqti, romelic narCenebis marTvis sakiTxebs aregulirebs, maT Soris aris  
narCenebis meoradi gamoyeneba[2]. 

ukanaskneli wlidan saqarTvelos mTavroba aqtiurad ganixilavs narCenebis 
marTvis gaumjobesebis  sakiTxebs. municipaluri samsaxurebis mier pirveli nabijebi 
ukve gakeTda narCenebis Segrovebis, ganTavsebis da nagavsayrelebis marTvis 
gaumjobesebis mxriv. saqarTveloSi aqtualurad dgas narCenebis minimizaciis  da 
gauvnebelyofis xerxebis danergvis sakiTxi. narCenebis  minimizaciis/gauvnebelyofis 
ramdenime meTodi arsebobs, romelTa Soris erT-erTia - insiniracia/Tanainsineracia 
(energiis  an siTbos miRebis mizniT). 

narCenebis minimizaciis/gauvnebelyofis aRniSnuli meTodis gamoyeneba damokide-
bulia narCenebis Taviseburebaze da saukeTeso xelmisawvdomi teqnologiebis SerCe-
vaze. myari sayofacxovrebo narCenebis insineraciisa da Tanainsineraciis pirobebi 
ganisazRvreba saqarTvelos mTavrobis dadgenilebiT [saqarTvelos 2016 wlis 24 iv-
nisis  kanoni №5563, 13.07.2016w]. iseTi narCenebis aRdgenis uzrunvelsayofad, romel-
Ta xelaxali gamoyeneba da reciklireba sirTuleebTan aris dakavSirebuli,  SesaZ-
lebelia maTi insineracia da Tanainsineracia,  rac narCenebidan energiis aRdgenis 
saSualebas iZleva. narCenebis insineracia an/da Tanainsineracia iTvaliswinebs na-
gavsayrelze gansaTavsebeli narCenis minimizacias da amavdroulad energiis aRdge-
nas.  

insineracia/Tanainsineraciis klimatis cvlilebaze gavlenis dasadgenad 
gakeTda  daSveba, rom 2020 wlidan separaciis Semdeg  (qaRaldi, mina, plastmasi, 
liToni) daiwyeba saqarTveloSi warmoqmnili msn-dan daiwveba narCeni fraqciebis 
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2%, xolo 2030 wlisaTvis - 4% (yovelwliuri mateba 0.2%). amasan, radgan ar aris 
cnobili insineraciis ra teqnologia dainergeba saqarTveloSi, gaTvlebi Sesrulda 
yvela saxis teqnologiebisaTvis  da gamoyvanil iqna saSualo ariTmetikuli Sedegi. 

RonisZiebis mier emisiebis Semcirebis gamosaTvlelad gamoyenebul iqna IPCC  
narCenebis modeli da Semdegi daSvebebi: 

 narCenebis marTvis strategiasa da gegmaSi ganxiluli yvela  
RonisZiebebi daiwyeba da Sesruldeba droulad [3]; 

 msn fuWi fraqciis insineracia/Tanainsineracia 2020 wlidan 10 %, xolo 
2030 wlisaTvis 60% (yovelwliuri zrda 5%). 

aRniSnul daSvebebze dayrdnobiT saTburis airebis emisia atmosferul haerSi 
2030 wlisaTvis Semcirdeba 16 %-iT (cxr 1). 

 
cxrili 1: insineracia/Tanainsineraciis etapobrivi danergviT saTburis airebis 

emisiis Semcireba 

weli 
saTburis airebi-CO2-is eq 

yvela aqtivoba insineracia/Tanainsineracia 
gg gg Semcireba, % 

2020 1 084.94 1 084.94 0 
2021 1 081.95 1 081.95 0 
2022 1 079.22 1 069.93 1 
2023 1 075.14 1 051.92 2 
2024 1 069.17 1 029.30 4 
2025 1 061.38 1 002.64 6 
2026 1 052.02 971.94 8 
2027 1 036.35 935.33 10 
2028 1 014.39 893.47 12 
2029 987.47 848.35 14 
2030 955.19 800.15 16 
 
siTbosa da energiis kombinirebuli warmoqmna narCenebidan energiis miRebis 

yvelaze efeqtiani saSualebaa. Tumca energiis aseTi kombinirebuli aRdgenis 
sainvesticio Rirebuleba sakmaod maRalia. amasTan miRebuli Sedegebi migviTiTebs 
insineraciis/Tanainsineraciis dros emitirebuli saTburis airebis mniSvnelovan 
Semcirebaze, rac xels Seuwyobs qveynis narCenebis marTvis harmonizacias 
evrokavSiris standartebTan da gaamujobesebs regionis ekologiur da ekonomikur 
mdgomareobas.  
 

literatura– REFERENCES -ЛИТЕРАТУРА 
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saqarTvelos garemosa da bunebrivi resursebis dacvis saministros veb-gverdi 
 
uak 628.474; 504.38 

myari sayofacxovrebo narCenebis insineraciis da Tanainsineraciis dadebiTi da 
uaryofiTi mxareebis Sefaseba /n. dvaliSvili/ saqarTvelos teqnikuri universitetis 
hidrometeorlogiis institutis SromaTa krebuli, 2017, t.124, gv.78-80, qarT. rez. 
qarT., ingl., rus 

Seswavlilia myari sayofacxovrebo narCenebis insineracia/Tanainsineraciisas 
saTburis airebis emitirebis Semcirebis potenciali. dadgenilia, rom 
insineracia/Tanainsineraciis etapobrivi danergviT saTburis airebis emisiis 
Semcireba 2030 wlisaTvis iqneba 16%. 
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UDC 628.474; 504.38 

Assessment of the Positive and Negative Aspects of Incineration / Co-Incineration of Municipal Solid  

Waste in Georgia//N.Dvalishvili/ Transactions of the Institute  of  Hydrometeorology, Georgian Technical 

University. 2017, voll 124., pp.78-80,Geo., , Geo.,Eng.,Rus. 

The effect of the incineration / co- incinerationof municipal solid  waste on the reduction of 

greenhouse gas emissions was studied. It has been established that with the gradual introduction of 

incineration / co-incineration of municipal solid  waste, in 2030 GNG emissions   will decrease by 16%. 
 
УДК 628.474; 504.38 

Оценка положительных и отрицательных сторон инсинерации/со-инсинерации  твердых 

бытовых отходов/ Н.Двалишвили/  Сб.Трудов  Института Гидрометеорологии Грузинского 

Технического Университета. 2017, Т. 124 ,с.78-80,Груз. Рез.Груз., Англ., Рус. 
Изучено влияние инсинерации/со-инсинерации  твердых бытовых отходов на  сокращение 

выбросов парниковых газов. Установено, что с постепенным внедрением инсинерации/со-

инсинерации твердых бытовых отходов выбросы парниковых газов к 2030 году уменьшатся на 
16%. 
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uak628.4.03; 628.4.08;  628.4.061 

saqarTveloSi myari sayofacxovrebo narCenebis raodenobisa da 

morfologiuri Semadgenlobis kvleva 

n. dvaliSvili, l. inwkirveli, m. tabataZe 
saqarTvelos teqnikuri universitetis hidrometeorlogiis instituti, Tbilisi, 

saqarTvelo 
 

dReisaTvis saqarTveloSi myari sayofacxovrebo narCenebis (msn) marTva imyo-
feba sawyis stadiaze. qveyanaSi warmoqmnili narCenebis 90-%-mde dauxarisxeblad iy-
reba nagavsayrelebze. saqarTveloSi dRes 60-mde oficialuri da mravali aralegal-
uri nagavsayrelia. 2015 wlis ianvarSi saqarTveloSi amoqmedda kanoni - “narCenebis 
marTvis kodeqsi”[1], romlis ZiriTadi mizania narCenebis garemoze da janmrTeloba-
ze zegavlenis Semcireba, rac gulisxmobs narCenebis minimizacias da maT xelaxla 
gadamuSavebas.amis safuZvelze 2016 wlis aprilSi saqarTvelom daamtkica narCenebis 
marTvis erovnuli strategia da samoqmedo gegma[2], romlis ZiriTadi principebia ar-
sebuli situaciis gamosworeba, rac gulisxmobs-narCenebis daxarisxebas da gadamu-
Savebas, aralegaluri nagavsayrelebis likvidacias, arsebuli Zveli oficialuri 
nagavsayrelebis daxurvasa da nagavsayrelebidan airebis emisiis  Semcirebas. aRniS-
nuli samuSos SesrulebisaTvis aucilebelia vicodeT Tu rasTan gvaqvs saqme, anu 
narCenebis ra raodenoba warmoiqmneba wlis ganmavlobaSi da ra tipis, anu Semadgen-
lobisaa es narCenebi.samwuxarod informacia saqarTveloSi warmoqmnili narCenebis 
raodenobisa da morfologiuri Semadgenlobis Sesaxeb Semoifargleba sul ramdeni-
me  regioniT (Tbilisi, aWara (baTumi) da kaxeTi (Telavi)).  ar aris SemuSavebuli 
narCenebis aRricxvis erTiani standartuli meTodologiac, rac qmnis uaRresad did 
problebas erovnuli Setyobinebis Sedgenisas, narCenebis energoefeqturobis dadge-
nisa da narCenebis gadamuSavebis SesaZleblobebis gansazRvrisas.  

Cveni samuSaos mizans warmoadgenda proeqtis  msvlelobis dros SemuSavebu-
li meTodologiis daxmarebiT saqarTvelos qalaqebsa da soflebSi sayofacxovre-
bo, saxelmwifo da komerciuli obieqtebidan warmoqmnili msn raodenobis da mor-
fologiuri Semadgenlobis dadgena mosaxleobis gamokiTxvisa da gravimetriuli an-

alizis gziT.qalaqebSi da soflebSi warmoqmnili msn raodenobis gansazvris mizniT 
Seqmnilia gamokiTxvis ramdenime tipis kiTxvari (cxr.1-5). 

morfologiuri Semadgenlobisdasadgenad gamoviyeneT rogorc gravimetriuli 
meTodi (cxr.5), ise  gamokiTxviT miRebuli informacia (cxr.4).warmodgenili 
kiTxvarebis safuZvelze gamoTvlilia q.TbilisSi fizikuri pirebisa da iuridiuli 
organizaciebis mier warmoqmnili msn-is  fraqciuli Semadgenloba (cxr.6), 
romelSic mocemulia Cvens mier regionebis mixedviT gamokvleuli msn saSualo 
morfologiuri Sedgenloba. 

2015 wlis meore naxevaridan 2017 wlis maisamde Sesrulebuli kvleva moicavda 
regionebs, romelTa mosaxleoba Seadgens  saqarTveloSi mcxovrebi mosaxleobis 
99%-s (okupirebuli teritoriebis garda).iuridiuli pirebis SemTxvevaSi 
ganixileboda municipalur centrebSi moqmedi sawarmoebi (rZis, ludis, pur-
funTuSeulis, xorcis da qaRaldis), saswavlo/saaRmzrdelo dawesebulebebi, 
saxelmwifo organizaciebi, restornebi, maRaziebi da sastumroebi.Mq. Tbilisis 
monacemebi warmodgenilia cxr.-6-Si, saidanac Cans, rom iuridiul organizaciebSi da 
fizikuri pirebis mier warmoqmnili msn gansxvavdebian fraqciuli SemadgenlobiT - 
iuridiul organizaciebSi warmoqmnil msn-Si metia Oorganuli narCenebi (28.6%-iT), 
xe(5%-iT).fizikuri pirebis mier warmoqmnil msn-Si ki qaRaldi/muyaos (7.5%-iT), 
teqstili/tyavis(2.1%-iT), higienuri(8.5%-iT) da inertuli narCenebis(6.5%-iT) 
fraqciebi.cxr.7-Si warmodgenilia 2015-2017 wlebSi saqarTvelos sxvadasxva regionSi 
warmoqmnili  msn-ebis fraqciuli Sedgeniloba, saidanac Cans, rom yvela regionSi 
plastmasisa da makulaturis Semcveloba mkveTrad metia sxva fraqciebis 
Semcvelobaze. 
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cxrili 1.mosaxleobis gamokiTxva nagvis Semadgenlobis Sesaxeb 
qalaqi 
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minis lewi, kg dRe kvira Tve წ gamoyeneba 

makulatura, kg dRe kvira Tve წ wva/gamoyeneba 

metali/ Tunuqis qilebi, 
cali 

dRe kvira Tve წ gamoyeneba 

plastmasi/polieTilenis 
WurWeli ( boTlebi, 

konteinerebi, parkebi) cali 
dRe kvira Tve წ wva/gamoyeneba 

Cvari/pampersi, cali dRe kvira Tve წ wva 

rezini/tyavi/teqstili, kg dRe kvira Tve წ wva/gamoyeneba 

xis narCenebi, kg dRe kvira Tve წ wva/gamoyeneba 

mosaxveti/wvrili fraqcia, kg dRe kvira Tve წ wva/gamoyeneba 

saxifaTo narCenebi 
(vadagaculimedikamentebi, 
naxmari zeTi, gatexili 

Termometrebi da naTurebi, 
vadagasuli elementebi), 

cali 

dRe kvira Tve წ  
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saWmlis narCenebi, kg dRe kvira Tve წ wva/cxoveli/gamoyeneba 

kvercxis naWuWi, cali dRe kvira Tve წ wva/cxoveli/gamoyeneba 

Zvali/bumbuli dRe kvira Tve წ wva/cxoveli/gamoyeneba 

bostneulis narCenebi, 
kg 

dRe kvira Tve წ wva/cxoveli/gamoyeneba 

xilis narCenebi, kg dRe kvira Tve წ wva/cxoveli/gamoyeneba 

Txilisa da kaklis 
naWuWi, kg 

dRe kvira Tve წ wva/cxoveli/gamoyeneba 

 
 
 
 
 
 



83 
 

 
cxrili 2: organizaciebSi narCenebis raodenobis da morfologiuri Semadgenlobis 
dadgenis anketa 
# parametri monacemi 
1 TariRi  
2 anaTvlis aRebis dro  
3 obieqtis dasaxeleba   
4 misamarTi  
5 personali/momxmarebeli, kaci  
6 konteineris raodenoba  
7 konteineris moculoba didi / patara 

8 
TiToeuli konteineris Sevsebis 
done  

 

9 
konteineris daclis dro da 
sixSire 

 

10 narCenebis moculoba m3/dR  
11 narCenebis masa 

 
kg/dR  

12 kg/Tve  
13 kg/weli  
narCenebis gamoyeneba/ Cabareba/sxva (ivseba im SemTxvevaSi Tu raime procesi midis) 

  
narCenis tipi wona 

(kg)/moculoba 
(l) 

utilizaciis meTodi 

ა sakvebi narCenebi   

ბ qaRaldi   

გ plastikati   

დ mina   

ე sxva   

 
cxrili3. Mmunicipaluri samsaxuris gamokiTxva myari sayofacxovrebo narCenebis 

raodenobisa da morfologiuri Semadgenlobis Sesaxeb 
# parametri ganzomi

leba 
monacemi 

1 qalaqi/sofeli:  
 

2 qalaqis/soflis farTobi km2 
 

3 mosaxleobis raodenoba kaci 
 

4 mosaxleobis ra nawils emsaxureba dasufTavebis samsaxuri % 
 

5 nagvis gatanis perioduloba dRe 
 

6 konteineris wona kg 
 

7 konteineris moculoba m3 
 

8 konteinerebis raodenoba   
9 

qalaqSi/sofelSi moqmedi nagavsayrelebis raodenoba 
erTeul

i  
101
1 

nagavsayrelis adgilmdebareoba - 
 

12 ngavsayrelze moTavsebuli myari sayofacxovrebo 
narCenebis dRiuri norma 

tona  

13 narCenebis gadamuSavebis/utilizaciis obieqtebi - 
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cxrili 4. iuridiuli organizaciis gamokiTxva myari sayofacxovrebo  narCenebis 
raodenobisa da morfologiuri Semadgenlobis Sesaxeb 

# 

obieqti
s 

dasaxe
leba 

misama
rTi 

sulad
oba, 
kaci 

konteine
ris 

nomeri 

konteine
ris 

Sevsebis 
done 

narCene
bis 

mocul
oba m3 

narCenebis masa 

SeniS
vna kg/

dR 
kg/T
ve 

kg/we
li 

1 2 3 4 5 6 7 8 9 10 

1 
          

2 
          

3 
          

n           

 
cxrili 5.Mmyari sayofacxovrebo narCenebis Semadgenlobis dadgena gravimetruli 
metodiT 

parametri indikatori 
qalaqi  
misamarTi  
konteineris nomeri erTeuli 
konteineris moculoba m3 
nagvis saSualo raodenoba kg 
nagvis saSualo moculoba  m3 

na
r
Ce
ne
b
is

 f
r
aq
c
ie
b
is

  
  

minis lewi kg 
makulatura kg 
metali  kg 
plastmasi/polieTileni kg 
higienuri kg 
rezini/tyavi/teqstili kg 
xis narCenebi kg 
saxifaTo narCenebi kg 
sakvebi narCenebi kg 
wvrili fraqcia  
danakargi kg 

 
cxrili 6.  saqarTvelos regionebSi erT sul mosaxleze narCenebis  
morfologiuri Semadgenloba (2016 weli) 

fraqcia fizikuri iuridiuli 

organuli naCenebi 50.5 79.1 

qaRaldi/muyao 13.5 6.0 

xe 0.74 6.8 

teqstili/tyavi 2.2 0.1 

higienuri narCenebi 9 0.5 

plastikuri/ inertuli masala 24.06 7.5 

jami 100 100 
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cxrili  7. saqarTvelos regionebSi fizikuri pirebis mier  warmoqmnili myari 
sayofacxovrebo narCenebis  fraqciuli Sedgeniloba, %, 

2015-2017 welebi 

# qalaqi/regioni 

mi
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Mm
ak
u
l
a-
 

t
u
r
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t
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t
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s
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pa
mp
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t
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s
ax
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s
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b
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s
u
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1 Tbilisi 3.47 13.15 1.7 17.24 9 2.2 0.74 1.66 0.79 50.05 100 
2 aWara 2.78 15.5 2.48 15.36 8.24 1.7 0.22 8.8 1.01 43.91 100 
3 Sida qarTli 3.13 11.3 2.84 15.56 5.18 0.53 0.73 16.69 0.11 43.93 100 
4 qvemo qarTli 0.68 11.33 3 13.79 7.93 1.62 0.37 19.17 2.51 39.6 100 
5 kaxeTi 2.81 11.15 2.85 11.5 5.04 1 0.25 22.58 0.5 42.32 100 

6 
mcxeTa-
mTianeTi 

0.51 9.93 3.78 15.48 5.92 1.81 0.67 17.01 1 43.89 100 

7 
samcxe-
javaxeTi 

2.75 12 3.23 13.8 6.8 0.77 0.78 10.8 0.37 48.7 100 

8 guria 2.19 11.59 3.48 16.48 5.74 0.38 0.5 17.74 0.75 41.15 100 

9 
samegrelo-
zemo svaneTi 

2.56 9.89 1.91 12.06 6.97 1.15 1.47 19.47 0.77 43.75 100 

10 raWa-leCxumi 2.39 13.54 1.51 13.2 8.99 1.3 0.17 16.48 0.42 42 100 
11 saSualo 3 12.69 2.4 15.56 7.41 1.54 0.58 9.61 0.67 46.54 100 

 
daskvna. Catarebuli kvlevebis safuZvelze SegviZlia davaskvnaT, rom 

saqarTvelos maStabiT warmoqmnili myari sayofacxovrebo narCenebis ZiriTad 
fraqcias warmoadgens sakvebis narCenebi, qaRaldi da plastikati.amasTaniuridiul 
organizaciebSi da fizikuri pirebis mier warmoqmnili msn-ebi gansxvavdebian 
fraqciuli SemadgenlobiT - iuridiul organizaciebSi warmoqmnil msn-Si metia 
Oorganuli narCenebi (28.6%-iT), xe(5% -iT). fizikuri pirebis mier warmoqmnil msn-Si 
ki qaRaldi/muyaos (7.5%-iT), teqstili/tyavis(2.1%-iT), higienuri(8.5%-iT) da inertuli 
narCenebis(6.5%-iT) fraqciebi. 
 

Lliteratura– REFERENCES -ЛИТЕРАТУРА 
1. saqarTvelos kanoni – “narCenebis marTvis kodeqsi”_ 12.01.2015, saregistracio 

kodi 360160000.05.001.017608. 
2. narCenebis marTvis erovnuli strategia da samoqmedo gegma. 28.04.2016, 

saqarTvelos garemosa da bunebrivi resursebis dacvis saministros veb-gverdi.  
 

uak628.4.03; 628.4.08;  628.4.061 

saqarTveloSi myari sayofacxovrebo narCenebis raodenobisa da morfologiuri 

Semadgenlobis kvleva/n. dvaliSvili,l.inwkirveli, m. tabataZe/saqarTvelos 
teqnikuri universitetis hidrometeorlogiis institutis SromaTa krebuli, 2017,t.124  
, gv.81-86,qarT. rez. qarT., ingl., rus. 
2015 wlis maisidan SoTa rusTavelis erovnuli samecniero fondis dafinansebiT 
sruldeba proeqti „saqarTveloSi myari sayofacxovrebo narCenebis dagrovebis, 
raodenobis da morfologiuri Semadgenlobis dadgenis meTodologiis SemuSaveba 
da monacemTa bazis Seqmna“.proeqtis  mizans  warmoadgens msn raodenobis da 
morfologiuri Semadgenlobis dadgenis meTodologiis SemuSaveba da am 
meTodologiis safuZvelze saqarTvelos yvela regionSi sayofacxovrebo da 
komerciul obieqtebSi warmoqmnili msn raodenobis da morfologiuri 
Semadgenlobis dadgena. miRebuli Sedegebi gviCveneben, rom saqarTvelos maStabiT 
warmoqmnili myari sayofacxovrebo narCenebis ZiriTad fraqcias warmoadgens sakvebi 
narCenebi, qaRaldi da plastikati. aRsaniSnavia, romiuridiul organizaciebSi da 
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fizikuri pirebis mier warmoqmnili msn gansxvavdebian fraqciuli SemadgenlobiT - 
iuridiul organizaciebSi warmoqmnil msn-Si metia Oorganuli narCenebi (28.6%-iT), 
xe(5% -iT). fizikuri pirebis mier warmoqmnil msn-Si ki qaRaldi/muyaos (7.5%-iT), 
teqstili/tyavis(2.1%-iT), higienuri(8.5%-iT) da inertuli narCenebis(6.5%-iT) 
fraqciebi. 

 
UDC 628.4.03; 628.4.08;  628.4.061 

Investigation of the Amount and Morphological Composition ofMunicipal Solid Waste in Georgia.  

/N.Dvalishvili, L.Intskirveli, M.Tabatadze/ Transactions of the Institute  ofHydrometeorology, Georgian 

Technical University. 2017, voll 124., pp.81-86 ,Geo., Sum:, Geo.,Eng.,Rus.. 

Since May 2015 are implementing the project "Elaboration of Methodology for Determination of Accumulated 

Amount and Morphological Composition of Municipal Solid Waste in Georgia and Database Creation" which  

funded by the National Science Foundation. Shota Rustaveli. The goal of the project is to create a methodology 

for determining the quantity and morphological composition of municipal solid waste (MSW) and, based on the 

methodology developed, to determine the amount and morphological composition of MSW throughout 

Georgia.The obtained data show that the main fraction of generated MSW in Georgia is food waste, paper and 

plastics. It should be noted that solid waste generated in organizations differ in composition from those 

generated in households, since organic waste (by 28.6%), timber (by 5%) prevail in organizations, whereas 

paper / cardboard prevails in household (by 7.5%), Textiles / leather (2.1%), hygienic (8.5%) and inert waste 

(6.5%). 

 

УДК628.4.03; 628.4.08;  628.4.061 

Исследование количества и морфологического состава твердых бытовых отходов в 

Грузии/Н.Двалишвили, Л.Инцкирвели, М.Табатадзе/ Сб.Трудов Института Гидрометеорологии 

Грузинского Технического Университета.2017,Т. 124 ,с.81-86,Груз. Рез. Груз.,Англ.,Рус.     

С мая 2015 года выполняется проект „Разработка методологииопределения накопления количества и   

морфологического состава  твердых бытовых отходови  создание банка данных “, который 

финансируетсяНациональнымНаучнымФондом им.Шота Руставели. Целью проекта является создание 

методологии определения количества и морфологического  состава твердых бытовых отходов(ТБО), и 

на основе разработанной методологии установление количества и морфологического состава ТБО по 

всей территории Грузии, Полученные данные показывают, что основной фракцией образовавшегося 

ТБО на территории Грузии являются отходы пищевых продуктов,бумаги и пластикатов. Следует 

отметить, что ТБО которое образуется в организациях отличаются по составу от  образующихся в быту,  

так в организациях превалируют органические отходов(на 28.6%), древесина(на 5%), тогда как в быту 

превалирует бумага/картон(на 7.5%), текстиль/кожа (на 2.1%), гигиенические(на 8.5%) и инертные 

отходы(на 6.5%). 
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uak, 551.521;631.67;662.997 

saqarTvelos ekonomikis prioritetuli seqtorebisTvis klimatis 

cvlilebasTan adaptirebis potencialis Sefaseba 

bakurberitaSvili, naili kapanaZe, nanuli zotikiSvili  
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

Tbilisi, saqarTvelo 
knaili1990@gmail.com 

1992 wels rio de JaneiroSi klimatis cvlilebis msoflio masStabis proble-
mad aRiarebis Semdeg dRis wesrigSi dadga klimatis cvlilebis samomavlo tenden-
ciebis Sefaseba, mowyvladobis donis gansazRvra ekonomikis sxvadasxva seqtorebisa 
da bunebrivi ekosistemebisaTvis da Sesabamisi saadaptacio strategiis SemuSaveba.  

saqarTvelos pirvel erovnul SetyobinebaSi  klimaturi elementebis cvlile-
bis ganxilvis Semdeg pirvelad qveynis masStabiT zogadi saxiT iqna Sefasebul ek-
onomikisa da bunebrivi ekosistemebis calkeuli komponentebis mowyvladoba 2050 
wlamde mosalodneli klimatis cvlilebis mimarT [1]. kerZod, Sefasda soflis me-
urneobis, wylis resursebisa da saqarTvelos sanapiro zonis mowyvladoba haeris 
temperaturis, atmosferuli naleqebisa da zRvis donis faqtiuri da 2050 wlamde 
prognozirebuli cvlilebis mimarT. bunebrivi ekosistemebidan mosalodneli tran-
sformaciis ZiriTadi tendenciebi cal-calke ganxilul iqna dasavleT, aRmosavleT 
da samxreT saqarTvelos regionebisTvis, agreTve kolxeTis ekosistemebisTvis. 

Catarda klimatis mosalodneli cvlilebis mimarT saadaptacio RonisZiebaTa 
zogadi analizi da SemuSavda strategiis ZiriTadi principebi. 

klimatis cvlilebis mimarT mowyvladobis Sefasebebi da saadaptacio RonisZi-
ebebis SemuSaveba saqarTvelos meore erovnul SetyobinebaSi (2009) zogadi formis 
nacvlad ukve konkretulad Catarda Savi zRvis sanapiro zonis, qvemo svaneTisa da 
dedofliswyaros raionis teritoriebisTvis [2]. 1957-2006 ww.periodSi dasavleT da 
aRmosavleT saqarTveloSi klimatis faqtobrivi da 2100 wlamde modeluri gaTvle-
bis Sedegad miRebuli saprognozo cvlilebis ganxilvis Semdeg detalurad iqna 
ganxiluli mowyvladobis maxasiaTeblebi aRniSnul regionebSi. 

Catarebuli Sefasebebis safuZvelze meore erovnul SetyobinebaSi SemuSavda 
vrceli regionuli strategiuli samoqmedo gegma saadaptacio RonisZiebaTa gansa-
xorcieleblad Savi zRvis sanapiro zonaSi, qvemo svaneTsa (lentexis raionSi) da 
dedofliswyaros raionebSi, SemuSavda saadaptacio winadadebebic (Sesabamisad 3, 1 
da 5). 

sxvadasxva fizikur-geografiul pirobebSi myofi saqarTvelos sami regionis-
Tvis, zemoT ganxiluli gamokvlevebisada gaeros ganviTarebis programis meToduri 
saxelmZRvanelos (2005) rekomendaciebis safuZvelze [3], hidrometeorologiis insti-
tutSi globalur daTbobaze saqarTveloSi klimatis reagirebis ganxilvis far-
glebSi [4] Catarda klimatis cvlilebis mimarT saqarTvelos regionebis mowyvlado-
bis pirveli saeqsperto Sefaseba, romelSic ZiriTadi yuradReba daeTmo qveynis ek-
onomikisa da bunebrivi ekosistemebis klimaturi parametrebis mimarT mgrZnobiarob-
is ganxilvas. Sedgenil iqna klimaturi elementebisa da maTTan dakavSirebuli mov-
lenebis mimarT ekonomikis calkeuli dargebis mgrZnobiarobis matrica, romelSiac 
4-balian sistemaSi Sefasda dargebis mgrZnobiaroba da miRebul iqna 18 meteorol-
ogiuri elementisa da klimaturi riskisTvis TiToeuli dargis jamuri mniSvnelo-
ba.ekonomikis 18 ganxiluli dargidan mgrZnobiarobis umaRlesi jamuri baliT (37) 
Sefasda turizmi, romelsac Semdeg mohyva jandacva (28) da soflis meurneoba (20). 
minimaluri mgrZnobiarobiT Sefasda metyeveoba (14) da mSenebloba (15). meteorolog-
iuri elementebidan da klimaturi riskebidan, romlebic ganapirobeben ekonomikis 
calkeuli dargebis maRal mgrZnobiarobas, rigiTobis mixedviT yvelaze didi mniS-
vneloba mieniWa gvalvas, wyaldidobasa da uxv naleqebs, agreTve naleqTa saSualo 
raodenobas, haeris maqsimalur temperaturas da Tovlis safars/zvavebs. minimaluri 
mniSvnelobiT Sefasda elWeqi da atmosferuli wneva. miRebuli xarisxobrivi Sedege-
bis gaTvaliswinebiT naSromSi Catarda saqarTvelos teritoriis daraioneba klima-
tis mosalodneli cvlilebis mimarT mowyvladobis mixedviT. 
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klimatis cvlilebis mimarT mowyvladobisa da adaptaciis problemebi Semdgom 
etapze ufro detalurad iqna ganxiluli klimatis cvlilebis Sesaxeb saqarTvelos 
mesame erovnul SetyobinebaSi [5]. gansaxilvel regionebad am SromaSi SerCeul iqna 
aWara, zemo svaneTi da kaxeTi, romlebisTvisac TiToeul regionSi cal-calke ganxi-
lul iqna regionis ekonomikis prioritetul mimarTulebaze klimatis cvlilebis 
gavlena, mis mimarT mgrZnobiaroba da masTan adaptirebis SesaZleblobebi lokalur 
/adgilobriv doneze arsebuli amocanebis gadasaWrelad. 

kerZod, aWaris teritoriis mowyvladobis Sesafaseblad ganxilul iqna aWaris 
avtonomiuri respublikis miwis resursebi, stiqiuri geologiuri movlenebi aWaraSi, 
aWaris sanapiro zona, tyis seqtori, aWaris daculi teritoriebi, aWaris soflis me-
urneoba, jandacva da turizmi aWaraSi da aWaris wylis resursebi. SemuSavda klima-
tis cvlilebasTan adaptaciis 8 saproeqto winadadeba, romlebic miznad isaxavs ze-
moT ganxiluli mimarTulebebiT klimatis cvlilebasTan adaptirebis calkeuli 
konkretuli amocanebis gadaWras. 

zemo svaneTis teritoriaze klimatis cvlilebis mimarT mowyvladi sistemebi-
dan ganxilul iqna turizmis seqtori, eqstremaluri geologiuri procesebi, isto-
riuli Zeglebi, jandacvis seqtori da zemo svaneTis tyis masivebi. Sefasda ganaxle-
badi energoresursebis ganviTarebis potenciali, gansakuTrebiT turizmis seqtoris 
ganviTarebis konteqstSi da klimatis mimdinare daTbobasTan dakavSirebiT klima-
tur da agroklimatur zonebSi mosalodneli cvlilebebi.SemuSavda 7 saproeqto wi-
nadadeba, romlebic gamiznulia klimatis cvlilebasTan adaptirebis konkretuli 
amocanebis gadaWrelad. 

kaxeTis regionSi ZiriTadi yuradReba daeTmo ekonomikis prioritetuli mimar-
Tulebis _ soflis meurneobis adaptaciis strategias klimatis cvlilebis mimdina-
re procesebisadmi. damuSavda 10 saproeqto winadadeba, romlebic moicavs saqmianob-
is farTo sferos _ calkeuli mdinareebis napirebis gamagrebas, miwis eroziiTa da 
meoradi daWaobebiT dazianebuli teritoriebis aRdgenas, gaudabnoebis saSiSroebis 
winaSe mdgomi raionebis gasarwyavianebas da sxv. mokled ganxilul iqna agreTve 
klimatis prognozirebuli cvlilebis gavlena turizmisa da jandacvis seqtorebze. 

samive regionisTvis cal-calke qarTul da inglisur enebze gamocemul iqna 
monografiebi(2013-1014 ww.), romlebSic detalurad aris gaSuqebuli yvela zemoT Ca-
moTvlili sakiTxi [6,7,8]. 

saqarTvelos meore da mesame erovnuli Setyobinebebis farglebSi momzadebuli 
sam aTeulze meti adaptaciis saproeqto winadadeba Sejamebuli iqna 2015 wlis mais-

SiCatarebul gamoyenebiTi ekologiis saerTaSoriso konferenciis (ICAE) me-15 sesiis 
SromebSi [9]. 

adaptaciisadmi gazrdili yuradRebis gaTvaliswinebiT 2011-2015wlebSiUSAID-is 
dafinansebiT adgilobriv TviTmarTvelobaTa erovnuli asociaciis mier momzadda 
`klimatis cvlililebasTan adaptaciis gzamkvlevi ~[10].arsebuli statistikuri 
monacemebis safuZvelze Sedgenil iqna saqarTvelos teritoriaze klimatis cvlile-
bis mimarT turizmis,sasoflo-sameurneo savargulebis niadagis wylismieri da qa-
rismieri eroziis mimarT da energiis saerTo moxmarebis mgrZnobiarobis rukebi.Tum-
ca, TviT avtorTa aRiarebiT ,,saqarTveloSi klimatis cvlilebis zemoqmedebis an-
alizi Sesrulda adaptaciis unaris da saboloo mowyvladobis gaTvaliswinebis ga-
reSe~ (gv.33). statistikuri masalebis uqonlobis gamo adaptaciis problema ver ga-
dawyda. igi Semoifargla klimaturi elementebis bolo naxevari saukunis manZilze 
faqtobrivi da 2100 wlamde prognozirebuli cvlilebis analiziT da ekonomikis 
SerCeuli seqtorebis klimatis cvlilebis mimarT mgrZnobiarobis SefasebiT.   

am xarvezis aRmosafxvrelad pirvel miaxloebaSi saadaptacio proeqtebis sta-
tistikis gamoyenebiTCvens mier SemoTavazebulia adaptaciis potencialis (ap)ganmar-
teba, romlis Tanaxmadac garkveuli teritoriis ap SeiZleba Sefasdes am teritori-
aze ganxorcielebuli an gansaxorcielebeli proeqtebis raodenobiT. am kriterium-
is gamoyenebiT klimatis cvlilebasTan adaptirebis Tematikaze erovnuli Setyobine-
bis farglebSi Catarebuli gamokvlevebis safuZvelze damuSavebuli ramdenime aTeu-
li saproeqto winadadebisa da msgavsi Tematikis monografiebis erToblivi gaanal-
izebis Sedegad SesaZlebeli gaxda pirvel miaxloebaSi xarisxobrivad Segvefasebina 
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mimdinare saukunis dasasrulamde prognozirebuli klimatis cvlilebis gaTvalis-
winebiT saqarTvelos sxvadasxva regionSi (Savi zRvis sanapiro zona, aWris mTiane-
Ti, guria, samegrelo, zemo da qvemo svaneTi, mesxeT javaxeTi, raWa-leCxumi, imereTi, 
Sida qarTli, mcxeTa-mTianeTi, qvemo qarTli da kaxeTi) ekonomikis prioritetuli 
dargebis (turizmi, soflis meurneoba da energetika)klimatis cvlilebasTan adapti-
rebis potenciali.potencialis Sesafaseblad gamoyenebul iqna  3-balianiskala: (1)-
susti, (2)-saSualo da (3)-maRali potenciali, rac gulisxmobs saadaptacio proeqte-
bis ganxorcielebisa da maTgan ukugebis miRebis farTo SesaZleblobebs. 

adaptirebis potencialis Sefasebebi Tavmoyrilia cxrilSi 1, romlis analizi 
saSualebas iZleva davaskvnaT, rom arc erTi regionis adaptirebis potencialis ja-
muri mniSvneloba ar ecema 9 SesaZleblobidan 6-ze dabla, rac gamowveulia yovel 
regionSi maRali saadaptacio potencialis mqone ekonomikis erTi an ori priorit-
etuli mimarTulebis /dargis arsebobiT mainc. 

 
cxrili 1. saqarTvelos regionebisTvis klimatis cvlilebasTan  
adaptirebis potencialis Sefasebis Sedegebi 

# regioni turizmi 
soflis 

meurneoba 
energetika 

jamuri 
Sefaseba 

1 Savi zRvis sanapiro zona 1 3 2 6 

2 aWris mTianeTi 3 1 2 6 

3 guria 3 2 2 7 

 samegrelo     

4 - dablobi zona 1 3 2 6 

5 - mTagoriani zona 3 3 2 8 

6 zemo svaneTi 3 2 3 8 

7 qvemo svaneTi daraWa-leCxumi 3 2 3 8 

8 imereTi 1 3 3 7 

 mesxeT-javaxeTi                

9 - mesxeTi 3 2 3 8 

10 - javaxeTi 2 2 3 7 

11 Sida qarTli 3 1 2 6 

12 mcxeTa-mTianeTi 3 3 3 9 

13 qvemo qarTli 3 3 3 9 

14 kaxeTi 3 3 3 9 
 
saerTo potencialis maqsimumi Seefarda aRmosavleT saqarTvelos 3 bolo re-

gions, Tumca es Sefasebebi miRebulia wylis resursebis optimaluri gamoyenebis Se-
saZleblobis daSvebiT. am daSvebis daukmayofileblobis SemTxvevaSi samive region-
Si soflis meurneobis adaptaciis potenciali 1 balis toli gaxdeba da jamuri Se-
fasebebic, Sesabamisad 7-mde Camova, rac cxrilSi moyvanili sidideebis saSualo 
mniSvnelobas Seesabameba. yovelive es kidev erTxel xazs usvams im garemoebas, rom 
wylis resursebis racionaluri marTva saqarTvelos klimatis cvlilebasTan adap-
tirebis erT-erT mTavar mimarTulebas unda warmoadgendes. 
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uak, 551.521;631.67;662.997 
saqarTvelosekonomikis prioritetuli seqtorebisaTvis klimatis cvlilebasTan ad-
aptirebis potencialis Sefaseba. /b. beritaSvili, n. kapanaZe, n.zotikiSvili./ saqar-
Tvelos teqnikuri universitetis hidrometeorologiis institutis SromaTa krebu-
li-2017.-t.124.-gv.87-91,-qarT.; rez.qarT.,ingl., rus. 

saqarTvelos Tavisi klimaturi pirobebis nairferovnebis wyalobiTadaptirebis 
potencialis gamoyenebis farTo SesaZleblobebi gaaCnia. klimatis cvlilebasTan 
adaptirebis Tematikaze erovnuli Setyobinebebis farglebSi Catarebuli gamokvleve-
bis safuZvelze damuSavebuli ramdenime aTeuli saproeqto winadadebisa da msgavsi 
Tematikis monografiebis erToblivi gaanalizebis Sedegad SesaZlebeli gaxda pir-
vel miaxloebaSi xarisxobrivad Segvefasebina, mimdinare saukunis dsasasrulamde 
prognozirebuli klimatis cvlilebis gaTvaliswinebiT, saqarTvelos sxvadasxva re-
gionSi ekonomikis prioritetuli seqtorebisaTvis (turizmi, soflis meurneoba da 
energetika) klimatis cvlilebasTan adaptaciis potenciali.  

kerZod, ganxiluli da gaanalizebuli iqna saqarTvelos Savi zRvis sanapiro 
zoli (anakliidan sarfamde), aWaris mTiani raionebis, guriis, samegrelos, zemo da 
qvemo svaneTis, raWa-leCxumis, imereTis, mesxeT-javaxeTis, Sida qarTlis, mcxeTa-mTi-
aneTis, qvemo qarTlisa da kaxeTis regionebis ekonomikis prioritetuli seqtorebis 
ganviTarebis samomavlo perspeqtivebi. 

klimatis cvlilebasTan adaptirebis Sesafaseblad gamoyenebuli iqna 3-baliani 
skala: 1-susti, 2-saSualo da 3-maRali potenciali, rac gulisxmobs saadaptacio 
proeqtebis ganxorcielebisa da maTgan ukugebis miRebis farTo SesaZleblobebs. 

Sefasebis Sedegad dadgenili iqna, rom Cvens mier ganxiluli arc erTi region-
is adaptirebis potencialis jamuri mniSvneloba ar ecema 9 SesaZleblobidan 6 bal-
ze dabla, rac miuTiTebs yovel regionSi saadaptacio potencialis mqone ekonomik-
is erTi an ori prioritetuli mimarTulebis/dargis arsebobaze. amasTan erTad, aR-
mosavleT saqarTvelos sami regionis saadaptacio potenciali Sefasebuli iqna maq-
simaluri (9) quliT, mxolod wylis resursebis optimalurad marTvis SesaZleblo-
bis daSvebiT. 

 
UDC 551.521;631.67;662.997 

Assesment of adaptation to Climate Change potential for the priority sectors of Georgian economy 
/B.Beritashvili, N.Kapanadze, N.Zotikishvili./ Transactions of the Institute of Hydrometeorology at the 

Georgian Technical University. -2017. - v.124. – pp.87-91. -Georg.; Summ. Georg.; Eng.; Russ. 

Due to its versatile climate conditions Georgia has a wide possibility to use its adaptation potential. 

Based upon the results of studies on adaptation to climate change issues, carried out in the frames of National 

Communications, some dozens of project proposals have been prepared. Their analysis made it possible to 

assess in the first approximation the adaptation to climate change potential for the priority sectors of economy 

(tourism, agriculture and energy) in various regions of Georgia, taking into consideration the projected till the 

end of current  century patterns of climate change. 

Future prospects for the development of priority sectors of economy are considered for the regions of the 

Black Sea coastal zone, mountain part of Ajara, Guria, Samegrelo, Upper and Lower Svaneti, Racha-

Lechkhumi, Imereti, Meskheti and Javakheti, Inner Kartli, Mtskheta-Mtianeti, Lower Kartli and Kakheti. 

for the estimation of adaptation to climate change capacity 3-mark scale is used: (1) weak, (2) – medium 

and (3) – high potential meaning wide possibilities of projects implementation and getting return. 
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As a result of assessments it has been established that adaptation potential for regions does not fall lower 

than 6 from possible 9 marks, suggesting the existence of at least 1or 2 priority branches of economy having 

sufficient adaptation potential. The highest estimate was given to 3 regions of East Georgia (Kakheti, Mtskheta-

Mtianeti and Inner Kartli), although admitting the possibility of optimal management of water resources. 

 

УДК 551.521;631.67;662.997 
Оценка адаптационного к изменению климата потенциала приоритетных секторов экономики 

Грузии /Бериташвили Б. Ш., Капанадзе Н. И.,Зотикишвили Н./ Сб. ТрудовИнститутаГидромете-

орологииГрузинскогоТехническогоУниверситета. –2018. – т.124. – с.87-91. – Груз .; Рез. Груз., Анг.,Рус 

Благодаря разнообразию своих климатических условий Грузия обладает широкими 

возможностями использования адаптационного потенциала. В результате совместного анализа 

нескольких десятков проектных предложений по адаптированию к изменению климата, 

подготовленных на основе исследований, проведенных в рамках Национальных Сообщений, появилась 

возможность  в первом приближении оценить адаптационный потенциал приоритетных секторов 

экономики (туризм, сельское хозяйство и энергетика) в различных регионах Грузии с учетом 

прогнозируемого до конца столетия изменения климата. Рассмотрены и проанализированы 

перспективы развития приоритетных секторов экономики в прибрежной зоне Черного моря, горных 

районах  Аджарии, Гурии, Самегрело, Верхней и Нижней Сванетии, Рача-Лечхуми, Имеретии, Месхети 

и Джавахетии, Внутренней Картли, Мцхета-Мтианети, Нижней Картли и Кахетии. 

Для  оценкипотенциала адаптирования к изменению климата использована 3-балльная шкала:  (1) 

– слабый, (2) – средний и (3) – высокий, подразумевающий широкие возможности осуществления и 

получения прибыли от адаптационных проектов.  

В результате оценокустановлено, что ни в одном из рассмотренных регионов суммарное значение 

адаптационного потенциала не опускается ниже 6 баллов из 9 возможных, что указывает на 

существование во всех регионах одного или двух направлений, имеющих высокий адаптационный 

потенциал. При этом,  адаптационный потенциал трех регионов Восточной Грузии был оценен 

максимальным баллом(9) в допущении,  однако, возможности оптимального управления водными 

ресурсами 
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uak 551.576  

dedamiwis sadamkvirveblo sistemis (EOS) Tanamgzavruli monacemebis 

gamoyeneba amindis saprognozo modelebSi 

marika tatiSvili, irine mkurnaliZe, inga samxaraZe, laSa CinCalaZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, Tbilisi, 

saqarTvelo marika.tatishvili@yahoo.com    

 
dedamiwis Aatmosfero warmoadgens gazebis fenas, romlebsac gravitacia 

akevebs dedamiwis garSemo. atmosfero icavs sicocxles dedamiwaze, mzis 
ultraiisfero gamosxivebis absorbciiT, riTac aTbobs zedapirs siTbos Sekavebis 
meqanizmiT (saTburi efeqti) da Tan dRisa da Ramis temperaturebis eqstremumebs 
amcirebs. sainteresoa atmosferos ukiduresi gare fena- magnitosfero, sadac 
damuxtuli nawilakebis moZraobas akontrolebs magnituri veli, radgan 
urTierTdajaxebis sixSire mcirea. ionosfero reagirebs sxvadasxva movlenebze, 
rogoricaa elWeqi, vulkanuri amofrqveva, taifuni da sxv. elWeqebs mniSvnelovani 
roli aqvT energiis gadatanaSi atmosferos dabali fenebidan ionosferoSi da 
globaluri eleqtruli wredis SeqmnaSi. dedamiwis zedapirs uaryofiTi moxti aqvs, 
xolo atmosferos dadebiTi. mTlianad wreze Zlieri gavlena aqvs kosmosur sxivebs, 
maRal-energetikul talRebs da damuxtul nawilakebs, warmoqmnils mzis 
koronaluri amofrqvevbidan [1]. 

1960 wlamde iTvleboda, rom dedamiwis magnituri veli martiv dipols 
warmoadgenda. jer kidev ucnobia ra warmoqmnis magnitur vels, garda im faqtisa, 
rom dedamiwis birTvSi SesaZloa cirkulirebdes denebi, dakavSirebuli Txevad 
birTvTan. mas Semdeg rac dafiqsirda mzis qari, romelsac gadaaqvs mzis magnituri 
veli, dedamiwis magnituri veli dakavSirda mzesTan. mzis qari warmoqmnis wnevas 
velze da mzisken mimarTuli mxaris gaswvriv xdeba misi Zalwirebis wagrZeleba 
grZeli Sleifis saxiT. aseT konfiguracias magnitosfero ewodeba [2]. Sleifis 
sigrZe daaxloebiT 10 dedamiwis radiusis sigrZisaa. magnitosfero Seicav 
sxavadasxva simkvrivis da temperaturis plazmas, romelic mzis qarisgan da 
ionosferosgan warmoiqmneba. mzis gawelil magnitur vels planetTaSoriso 
magnituri veli ewodeba da dedamiwis magnitur velTan erTad qmnis polarul 
regionebs dedamiwaze. mzis da dedamiwis magnituri velebis kavSirs magnituri 
SekavSireba ewodeba da xSirad xdeba. mzis qaris nawilakebi magnitosferoSi 
SeRwevas am SekavSirebiT axerxeben da Semdeg gadaadgildebian geomagnituri 
Zlawirebis gaswvriv. dadebiTi ionebi da eleqtronebi mihyvebian am Zalwirebs da 
warmoqmnian egreT wodebul velze-sworebul dens. mzis qari da magnitosfero 
moqmedebs rogorc generator da gardaqmnis nawilakebis kinetikur energias 
eleqtrulSi. am eleqtruli velis energia aWarbebs 1012vats.  

rodesac dedamiwidan 50000km simaRleze mzis qari urTierTqmedebs magnitur  

velTan warmoiqmneba 100000v. eleqtromamoZravebeli Zala. Semdegi sami tipis 

movlenas warmoqmnis efeqtebs dedamiwaze: afeTqebebi mzeze, koronaluri  

amofrqvevebi da dedamiwisken mimarTuli xvrelebi mzeze. es movlenebi iwveven 

geomagnitur Stormebs dedamiwaze.  

mas Semdeg, rac daiwyo dedamiwis Seswavla Tanamgzavruli dakvirvebis 

monacemebiT, NASA, NOAA da EUMETSAT programebis farglebSi ganxorcielda 

Tanamgzavrebis gaSveba, aRWurvils sxvadasxva tipis sensorebiT, aqtualuri gaxda 

ionosferos amindis amocana. 

NASA -s magnituri velis sadakvirveblo Tanamgzavrebi MMS, THEMIS da mzeze 

dakvirvebis Tanamgzavrebi SOHO, SDO, SOLAR PROBE da sxv. gaSvebis Semdeg 

ganuwyvetliv gadmoscemen informacias mzis parametrebis cvalebadobaze, kosmosuri 

mailto:marika.tatishvili@yahoo.com
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sxivebis maxasiaTeblebze da dedamiwis magnituri veli SeSfoTebebze. mas Semdeg 

rac ganxorcielda van alenis radiaciuli sartylebis zondebis gaSveba, dedamiwis 

garSemo dafiqsirda maRali enegiebis eleqtrobebis rkali, romelic ramodenime 

saaTSi daiSala. maT didi gavlena iqonies dedamiwis eleqtro-magnitur 

maxasiaTeblebze. 

SemoWrili sxvadasxva damuxtuli nawilakebi moqmedeben, rogorc Rrublis 

kondensaciis birTvebi, zrdian Rrublis safars da mosul Txevad da myar naleqs 

lokalur regionebSi. amasTan damuxtuli nawilakebi aZLiereben eleqtrul vels, 

rac gamoixateba elWeqebis intensivobis gazrdaSi. 

 

 
 

nax.1. dedamiwaze elWeqis ganawilebis 2017w.13 maisis ruka evropis amindis 

saprognozo centris mixedviT [3] . 

ionosferos amindi prognozisTvis farTo gamoyeneba hpova axalma 

eleqtronebis sruli Semcvelobis (Total Electron Content) rukebma, romlebsac NASA 

gadmoscems eleqtronebis sruli Semcveloba aris mniSvnelovani raodenobrivi 

parametric. es aris Tavisufali eleqtronebis sruli raodenoba integrirebuls 1m2 

ganikveTis farTobis mqone cilindrSi, dakvirvebis adgilidan (Tanamgzavridan) 

mimRebamde. es rukebi ionosferos amindis monitoringisa da ionosferos Stormebis 

prognozisTvis gamoiyeneba. 
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nax.2. eleqtronebis sruli Semcvelobis (Total Electron Content) 2017w. 6 maisis ruka [4] 

geomagnituri Stormebis dasaxasiaTeblad Semotanilia geomagnituri indeqsebi 

K,G. cxrilSi moyvanilia indeqsebis da meteorologiuri sidideebis mniSvnelobebi 
SeSfoTebuli TariRebisTvis. 
 
cxrili 1. geomagnituri indeqsebis da meteorologiuri sidideebis mniSvnelobebi 
SeSfoTebuli TariRebisTvis. 

dRe 

 

saS. 
temperatura 

Tსაშ. (  
0
C). 

qaris siCqaris 
maqs.mniS. 

Uმაქს. (m/wm) 
Nnaleqebi mm. 

geomagnituri 
indeqsi 

23.03.16 8 12 - 
K<4 

 

24.03.16 12 9 - 
K<4 

 

25.03.16 12.8 14 
TqeSi wvima. 

Cumulusnimbus. 
K>4 

 

10.04.16 13 5 
18 

TqeSi wvima. 

Cumulusnimbus 
G1 

11.04.16 15 9 
21 

TqeSi wvima. 

Cumulusnimbus 
G1 

12.04.16 15 4 
TqeSi wvima. 

Cumulusnimbus. 
G1 

13.04.16 16 12 - G1 
14.04.16 16 11 - G1 

26.04.16 20 13 
2 

wvima, elWeqiT. 
Cumulusnimbus 

G1 (Minor) storm. 

27.04.16 18 12 1 G1 (Minor) storm. 

28.04.16 15.5 8 
4 

wvima, elWeqiT. 
Cumulusnimbus 

G1 (Minor) storm. 

29.04.16 14.7 11 
20 

wvima, elWeqiT. 
Cumulusnimbus 

G1 (Minor) storm. 

30.04.16 15.3 12 - G1 (Minor) storm. 

06.05.16 16 12 2 
K<4 
 

07.05.16 14 12 
14 

wvima, elWeqiT 
K<4 
 

08.05.16 16 14 - 
K>4 
 

09.05.16 17 8 - 
K>4 
 

19.05.16 17.8 14 
7 

wvima, elWeqiT 
 

20.05.16 18.2 16 - G1 (Minor) storm 
21.05.16 18.2 8 - G1 (Minor) storm 

03.06.16 22 10 
1 

xanmokle wvima-elWeqi 
K<4 
 

04.06.16 20.3 7 - 
K<4 
 

05.06.16 19.4 12 
16 

Zlieri wvima, elWeqiT. 
Cumulusnimbus 

K>4 
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dedamiwis magnituri erT-erTi moqmedi modeli (World Magnetic Model) romelic 

Seiqmna aSS. tavdacvis saministros, didi britaneTis Tavdacvis saministros, natos 

da saerRaSoriso hidrografiuli organizaciis mier gamoiyeneba velis 

monitoringis, intensivobis cvlilebis da mecnieruli miznebisaTvis. mimdinare 

moqmedi modeli Sewyvets funqcionirebas 2020w [5,6]. 

 

 

 

 

 

 

 

 

 

.nax.3. velis gadaxra (D). magnituri velis standartuli modeliT (World 

Magnetic Model 2015) wiTeli konturi dadebiTi; lurji- uaryofiTi; mwvane-0. 

merkatoris proeqcia. 

 

mze-dedamiwis garemos modelireba sakmaod rTuli amocanaa, radgan 

standartuli Termo-hidrodinamikis garda damatebiT Semodis maqsvelis 

eleqtromagnetizmis gantolebebi egret wodebuli magnetohidrodinamika, romlis 

gantolebebic sadReisod analizurad srulad ver ixsneba. arsebobs ricxviTi 

amoxsnebi, romlebic arakoreqtul Sedegs iZleva da ukeTes SemTxvevaSi 

miaxloebebia. cxadi xdeba, rom fizikuri procesebi srulad kargad ar aris 

gaazrebuli da saWiroebs ganviTarebas 

literatura - REFERENCES – ЛИТЕРАТУРА 

1. Electrodynamical Coupling of Earth’s Atmosphere and Ionosphere: An Overview A. K. Singh,1 

Devendraa Siingh,2 R. P. Singh,3 and SandhyaMishra1Hindawi Publishing Corporation International 

Journal of Geophysics Volume 2011 
2. SOLAR PHYSICS AND TERRESTRIAL EFFECTS.  Space Environment Center. 2012 

3. Lightingmaps.org. Blitzortung.org 

4. http://SunSpotWatch.com 

5. The World Magnetic Model. Chulliat, A., S. Macmillan, P. Alken, C. Beggan, M. Nair, B. Hamilton, 

A. Woods, V. Ridley, S. Maus and A. Thomson, 2015,  

6. The US/UK World Magnetic Model for 2015-2020: Technical Report, National Geophysical Data 

Center, NOAA National Centers for Environmental Information. NOAA. 2017 
 

uak 551.576 
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CinCalaZe/saqarTvelos teqnikuri universitetis hidrometeorologiis institutis 

SromaTa krეbuli, 2017, t.124, gv.92-96,. qarT. rez: qarT., ingl.,  

NASA -s magnituri velis sadakvirveblo Tanamgzavrebi MMS, THEMIS da mzeze 

dakvirvebis Tanamgzavrebi SOHO, SDO, SOLAR PROBE da sxv. gaSvebis Semdeg 
ganuwyvetliv gadmoscemen informacias mzis parametrebis cvalebadobaze, kosmosuri 
sxivebis maxasiaTeblebze da dedamiwis magnituri velis SeSfoTebebze. geomagnituri 
indeqsebi mniSvnelovani parametria amindis saprognozo meTodebSi. maT simZlavrezea 
damokidebuli globaluri cirkulaciuri procesebis ganviTareba da lokaluri 
amindis Camoyalibeba. dedamiwis magnirosferos modelis (WMM) saSualebiT xdeba 
mosalodneli velis monitoringi da geomagnituri Stormebis prognozireba. rus.  

 
UDC 551.576  

Use of EOS satellite data in weather forecasting modeling./M.Tatishvili, I.Mkurnalidze, I.Samkharadze, 

L.Chinchaladze/ Transactions of the Institute of Hydrometeorology of the Georgian Technical University. 

2017, vol.124, pp.929. Georg., Summ: Georg., Eng., Rus. 

NASA magnetic field observation satellites MMS, THEMIS and Solar Observing Satellites SOHO, SDO, 

SOLAR PROBE after launch transmit information permanently on Solar parameters variation, cosmic ray flux 

characteristics and Earth magnetic filed disturbances.  Geomagnetic indexes are an important parameter in 

weather forecasting methods. Evaluation of global circulation processes and local weather pattern formation are 

greatly depended on their capacity. The Earth's Magnetosphere model is continuously observing magnetic field 

and predicts expected geomagnetic storms, which is important for the formation of weather on Earth. 

 
УДК 551.576 

Использование спутниковых данных EOS в моделировании прогнозов погоды./М. Татишвили, 

И.Мкурналидзе, И.Самхарадзе, Л.Чинчаладзе/Сб. Трудов Института Гидрометеорологии 

Грузинского Технического университета.2017.вып.124,c.92-6.Груз.Рез:Груз.,Англ.,Рус. 

Спутники наблюдения NASA за магнитным полем MMS, THEMIS и спутники наблюдения Солнца 

SOHO, SDO, SOLAR PROBE после запуска постоянно передают информацию о изменениях параметров 

Солнца, характеристиках потока космических лучей и электромагнитных помехах магнитных полей.  

Геомагнитные индексы являются важным параметром при прогнозировании погоды. Оценка 

глобальных циркуляционных процессов и формирование локальной погоды в значительной степени 

зависит от их мощности. Модель магнитосферы Земли постоянно наблюдает за магнитным полем и 

предсказывает ожидаемые геомагнитные бури, что важно для формирования погоды на Земле.  
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uak 551.50.501.7   
distanciuri zondirebis (Tanamgzavruli da aero-foto gadaRebebis) 

gamoyenebiT  mdinare tviberis auzis myinvarebis Seswavlis Sedegebi 

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

** iv. javaxiSvilis სახ. Tbilisis saxelmwifo universitetis m. nodias სახ. 
geofizikis instituti. 

*** saqarTvelos garemos dacvis saministros garemos erovnuli saagento. 
 

statia SesrulebuliaSoTa rusTavelis 
erovnuli samecniero fondis 

mxardaWeriT 
 

Sesavali 
myinvarebs didi mniSvneloba gaaCniaT kacobriobisaTvis, radgan isini arian  

mtknari wylis mniSvnelovani resursi. gamyinvareba bunebis metad dinamiurad gan-
viTarebadi elementia da amitom is Zalian mgrZnobiarea bunebrivi da antropogenu-

ri zemoqmedebis mimarT. myinvarebis evoluciis kanonebis Seswavla globaluri 
cvlilebebis periodSi aris momavalze orientirebuli amocana. 

cnobilia, rom Tanamedrove myinvarebi produqtia warsulSi arsebuli klima-
tis, roca Tvis saSualo temperaturebi ufro dabali iyo, xolo myari naleqebis 
raodenoba meti, amitom myinvarebs aqvT tendencia Seicvalon klimatis cvlilebis 
Sesabamisad. amrigad klimatis cvlilebis erTerTi efeqturi indikatoria myinvare-
bis evolucia istoriul da mimdinare WrilSi.  

saqarTvelos myinvarebis Sesaxeb monacemebi gamocemulia yofili sabWoTa kav-
Siris myinvarebis katalogSi, romlis bolo gamocemaSi Sesuli masalebi daaxlo-
ebiT 50 wlis winandelia. saqarTvelos myinvarebis Tanamedrove mdgomareobis Ses-
wavlisaTvis maRali garCevadobis Tanamgzavrebis, aero-foto gadaRebebis, saeqs-
perto codnisa da miwispira dakvirvebebis kompleqsuri gamoyenebis safuZvelze 
gansazRvrulia saqarTvelos yvela myinvaris maxasiaTeblebi da Sedgenilia Sesa-

bamisi cxrilebi [1_9]. Aაmavdroulad Seswavlilia da gansazRvrulia myinvarebis 
dnobisa da ukandaxevis dinamika [10_12]. 

myinvarebis kvlevisas gansakuTrebiT mniSvnelovania myinvaris enis bolos zus-
ti gansazRvra, radgan myinvarebis ZiriTadi maxasiaTeblebis (kerZod, myinvaris 
sigrZis, minimaluri simaRlis, ukandaxevis manZilis) dadgena swored am aTvlis 
wertilidan xdeba. eqspertuli codnis gamoyeneba gansakuTrebiT mniSvnelovania, 
rodesac myinvaris ena  morenebiT da/an naSali masaliTaa dafaruli.  

myinvarebis konturebis gavleba Catarda inovaciuri meTodologiis safuZvel-
ze [2_3] manualuri digitalizacis gamoyenebiT. am procesSi mniSvnelovania saeqs-

perto codnis gamoyeneba. Sesaswavli myinvarebis identificirebisაTvis da kontu-

rebis dasazusteblad gamoyenebulia reliefis cifruli modeli (DEM), myinvare-
bis Sesaswavlad Seqmnili yofili sabWoTa kavSiris myinvarebis katalogis sqemebi 

da gasuli saukunis 60-iani wlebis topografiuli rukebi, romlebic gamoyenebuli 
iyo myinvarebis katalogis Seqmnisas. 

  

ZiriTadi nawili 

myinvarebis Seswavlisas distanciuri zondirebis monacemebiT, erTerT rTul 
amocanas warmoadgens suraTebze mocemuli myinvarebis identificireba. amisaTvis 
gamoiyeneba myinvarebis Sesaswavlad Seqmnili yofili sabWoTa kavSiris myinvare-

bis katalogis sqemebi. maTi   daxmarebiT tardeba Sromatevadi samuSao, myinvare-
bis katalogis sqemebze datanili myinvarebis SedarebisaTvis distanciuri zondi-
rebis suraTebze moyvanil Sesabamis myinvarebTan.  



98 

 

saqarTvelos myinvarebis kvlevisas mniSvnelovania mdinare tviberis auzis 
myinvarebis Seswavla. tviberis myinvari erTaderTi myinvaria, romelsac aqvs sa-

xeldebuli nakadebi. saWiroa am nakadebis identificireba, maTi droSi evoluciis 
dadgena.  

mdinare tviberis auzSi mdebareobs #260 (tviberi), #261_#266 myinvarebi. tvibe-
ris myinvaris mTliani farTobi myinvarebis katalogis [13] mixedviT 20.1km2-ia. tvi-

beri xeobis tipis polisinTezuri myinvaria da amJamad, Tanamgzavruli suraTis mi-

xedviT (sur. 1) ramdenime fragmentad (nakadad) aris danawevrebuli. aqve avRniS-
navT, rom myinvaris fragmentebs avRniSnavT a, b, c, d, e, f indeqsebiT. 

ა 
 

 

ბ 

 
 

sur. 1. mdinare tviberis auzis myinvarebis saerTo suraTi. a − Landsat 8 OLI sensoris 
2013 wlis 23 agvistos Tanamgzavruli suraTi da dazustebuli konturebi, b − 
miRebuli konturebis Sedareba topografiul rukaze asaxul myinvarebis 

konturebTaნ (Tovlisgan da yinulisagan Tavisufali), iasamnisferiT gavlebulia 

firnis xazi, wiTliT −−konturi monacemTa bazidan „miwispira yinulebis 
globaluri gazomvebi kosmosidan“ (Global Land Ice Measurements from Space – GLIMS). 1b 
suraTze naCvenebia myinvaris dazustebuli konturis Sedareba topografiul 

rukaze asaxul myinvaris konturTan. 
 

1-l suraTze moyvanilia mdinare tviberis auzSi mdebare myinvarebis saerTo 

suraTi. 1a-ze mocemulia Landsat 8 OLI sensoris 2013 wlis 23 agvistos 
Tanamgzavruli suraTi da dazustebuli konturebi. 2.39 b-ze miRebuli konturebis 
Sedareba topografiul rukaze asaxul myinvarebis konturebTan. 
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1-l da qvemoT moyvanil suraTebze lurji xaziT mocemulia Tanamgzavruli 
suraTis mixedviT dazustebuli konturi, wvrili lurji xaziT aRniSnulia 
myinvaris naSaliT dafaruli are. myinvaris Ria aris sigrZis gamosaTvlelad 

gavlebulia damatebiTi xazi − Ria yavisferi xazi, naSaliT dafarul areze 
gavlebulia yavisferi xazi. garda amisa, mwvane feris xaziT gamoyofilia 

kldovani ubnebi. 

farTobiT yvelaze didia #260 a myinvari, romelic toporukaze ori saxeliT, 
tviberiT da asmaSiT aris aRniSnuli. rogorc Tanamgzavrul suraTze Cans (sur-

ebi 1 da 2) igi amJamad  erTiani myinvaria. #260 a tviberi-asmaSis myinvars uerTdeba 
ToTis myinvari, romelic tviberis myinvaris marcxena Senakadia da kldovani 
nawilis garSemovliT, ori nakadiT uerTdeba tvibers. tviberi-asmaSis da ToTis 

(#260a) myinvaris konturis dasazusteblad visargebleT Landsat 8 OLI sensoris 2015 

wlis 29 agvistos suraTiT (sur. 2). 

ა 

 

ბ 

 
 

sur. 2. #260a tviberi-asmaSi da ToTis myinvari. a −−konturi Landsat 8 OLI sensoris 
2015 wlis 29 agvistos suraTis mixedviT, b − miRebuli konturis Sedareba 

topografiul rukaze asaxul myinvaris konturebTaნ 
 

rogorc aRvniSneT, tviberi erTaderTi myinvaria, romelsac aqvs saxeldebuli 
nakadebi. es nakadebia: seri (#260 b), iriTi (#260c), Zinali (260 d), liWadi (260e) da 
lasxedari (#260f), romlebic faqtiurad calke myinvarebad Camoyalibdnen, xolo  
asmaSisa da ToTis nakadebi uSualod tviberTanaa gaerTianebuli.  
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me-2 suraTis mixedviT #260 a tviberi-asmaSis myinvaris enis didi nawili 
naSaliTaa dafaruli. naSali masaliT da morenebiTaa dafaruli agreTe tviberSi 
ToTis myinvaris Cadinebis are.  

ToTis myinvars jer kidev ara aqvs kavSiri gawyvetili tviberis myinvarTan 
risi dasturicaa garemos erovnuli saagentos glaciologiuri eqspediciis dros, 
2016 wlis 3 agvistos gadaRebuli aero-foto suraTebi (sur. 3). 

 

 
ა 

 
ბ 

 

sur. 3. tviberis myinvarTan ToTis myinvaris Cadinebis are სხვადასხვა 

რაკურსით 03.08.2016 (garemos erovnuli saagentos glaciologiuri eqspediciis 

masalebi). a − gadaRebulia 6 sT da 31 wT, b − gadaRebulia 6 sT da 46 wT 
 

mogvyavs agreTve asmaSi-tviberis erTianobis damadasturebeli 
fotosuraTebi Sori da axlo xediT (sur.4). suraTze Cans vertmfrenis kabina.  

 

 
ა 

 
ბ 

 

sur. 4. asmaSi-tviberis erTianobis damadasturebeli fotosuraTebi, 
03.08.2016, 6 sT da 28 wT (garemos erovnuli saagentos glaciologiuri eqspediciis 
masalebi). a − Sori xediT, b −−igive myinvari ufro axlo xediT 

 

myinvar tviberis nakadebidan sididiT meore myinvaria seri (#260  b). misi 

konturis dasazusteblad visargebleT Landsat 8 OLI sensoris 2015 wlis 23 agvistos 

suraTiT. qvemoT moyvanil 5 a suraTზე mocemulia #260b myinvari seris da #261, 
#262 myinvarebis Tanamgzavruli suraTis mixedviT dazustebuli konturebi, xolo 
5 b suraTze −  myinvaris dazustebuli konturis Sedareba topografiul rukaze 
asaxul myinvaris konturTan. 
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ა 

 

ბ 

 
 

sur. 5. #260b − myinvari seri da #261, #262 myinvarebi. a −   dazustebuli 

konturebi Landsat 8 OLI sensoris 2013 wlis 23 agvistos suraTis mixedviT, b 
−−myinvaris dazustebuli konturebis Sedareba topografiul rukaze asaxul 
myinvarebis konturebTan 

 

rogorc me-5 suraTidan Cans naSali masaliT aqac sakmaod didi farTobia 
dafaruli da igi suraTze wvrili lurji xaziTaa gamoyofili.  

#261 da #262 myinvarebi katalogis mixedviT orive  mcire myinvaria, farTobiT 
0.1 km2. amJamad, #261 myinvari Tovlnarad aris degradirebuli, xolo #262-is 
farTobi 0.14 km2-ia. #262 mcire myinvaris farTobi odnav momatebulia.  amis axsna  
imasTanaa dakavSirebuli, rom katalogis monacemi meaTedis sizustiTaa gazomili, 
xolo Tanamgzavruli gazomva saSualebas iZleva farTobis monacemi measedis 
sizustiTac miviRoT. 

me-6 suraTze warmodgenilia seris myinvari. suraTi gadaRebulia 2016 wlis 3 
agvistos. seris myinvari samxreT-dasavleTis mxridan Camoedineba. adre igi 
tviberis myinvars marjvena mxridan uerTdeboda. amJamad tviberis myinvari dnobis 
Sedegad ukanaa daxeuli  da am suraTze ar Cans. wina dReebSi iyo mniSvnelovani 
naleqebi, ramac gamoiwvia seris myinvaridan naSali da morenuli masalis 
Camowola, ris Sedegadac Caixerga xeoba da grotebidan gamomavali wyali 
dagubda.  es tba warmoiqmna im adgilas, sadac odesRac tviberis yvela nakadi 
(garda yviTlodisa) erTiandeboda. aqve avRniSnavT, rom tbis warmoqmna SeniSnes 
monadireebma, Seatyobines xelisuflebas da saswrafod, saSiSroebis riskis 
Sesafaseblad gagzavnil iqna garemos erovnuli saagentos specialistebi, 
romlebmac daaskvnes, rom amJamindeli mdgomareobiT es tba mosaxleobisaTvis 
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saSiSroebas ar warmoadgens. sur. 6 b-ze axlo xediT, kargad Cans seris 
myinvaridan Camowolili naSali da morenuli masala. 

 

 
ა 

 
ბ 

 

sur. 6. სeris myinvarი, 03.08.2016, 6 sT da 28 wT (garemos erovnuli saagentos 

glaciologiuri eqspediciis masalebi). a – samxreT dasavleTidan Camoedineba seris 
myinvari, suraTis Sua nawilSi kargad Cans tba, romelSic dagubda grotebidan 
gamomavali wyali  seris myinvaridan naSali da morenuli masalis Camowolis 

gamo xeobis Caxergvis Sedegad, b −−სeris myinvarი axlo xediT. suraTze kargad 
Cans seris myinvaridan Camowolili naSali da morenuli masala.  

 

me-7 suraTze moyvanilia iriTis (#260c) Zinalis (260d), liWadis (260e), 

lasxedaris (#260f), da #263−#266 myinvarebi da maTi konturebi. konturebis 

dasazusteblad gamoviyeneT Landsat 8 OLI sensoris 2013 wlis 23 agvistos da 2015 
wlis 6 seqtembris Tanamgzavruli suraTebi. qvemoT moyvanil 7a suraTze 
mocemulia myinvarebis Tanamgzavruli suraTis mixedviT dazustebuli konturebi, 
xolo 7 b suraTze miRebuli konturebis Sedareba topografiul rukaze asaxul 
myinvarebis konturebTan. 

me-7 suraTidan Cans, rom Zinalis (#260 d), liWadis (#260e)  myinvarebis sakmaod 
didi farTobebi naSaliT arian dafaruli. myinvar Zinalsa (260d) da myinvar 
liWads (260e) Soris aris erTi aRuricxavi Tovlnari, misi farTobi 0.036 km2-ia. 
#263 mcire myinvari danawevrebulia erT mcire myinvarad da Tovlnarad. #264 
saSualo zomis myinvari or Tovlnarad degradirda da iSviaT SemTxvevaTa ricxvs 
miekuTvneba.   

#265 mcire myinvari zomaSi Semcirda, magram isev mcire myinvarad darCa, xolo 

#266 mcire myinvari danawevrda mcire myinvarad  da  Tovlnarad.  
me-8 suraTze warmodgenilia #265 da #266 myinvarebi, 8a-ze −maTi dazustebuli 

konturebi Google Earth-is 2012 wlis 6 seqtemberis suraTis mixedviT, sigrZis 

gasazomad gavlebuli damatebiTi xazebi, firnis xazebi da GLIMS-is konturebi, 
xolo 8b-ze _ miRebuli konturebis Sedareba topografiul rukaze asaxul 
myinvarebis konturebTan. 

9 a suraTze gadaRebulia #260 c _ iriTis myinvari. suraTze kargad ikveTeba 
misi wawvetebuli formis enis bolo. 9b suraTis zeda naxevarSi Cans myinvari 
#260f _−lasxedari, xolo  marjvena qveda kuTxeSi − #260 d, myinvar Zinalis ena. 
suraTze Cans, rom lasxedaris myinvari, romelic odesRac  Zinals uerTdeboda 
amJamad ukanaa daxeuli. 
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a 

 

b 

 
 

sur. 7. #260c −− iriTis, 260d −− Zinalis, 260e −− liWadis, #260f −− lasxedaris da 

#263−#266 myinvarebi. a −−konturi Landsat 8 OLI sensoris 2015 wlis 76 seqtembris 
suraTis mixedviT, b −−miRebuli konturebis Sedareba topografiul rukaze 
asaxul  myinvarebis konturebTan 

 

 

ა 

 

ბ 

 

sur. 8. #265 da #266 myinvarebi. a −−dazustebuli konturebi Google Earth 2012 
wlis 6 seqtemberis suraTis mixedviT, b −−miRebuli konturebis Sedareba 
topografiul rukaze asaxul myinvarebis konturebTan 
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ა 

 
ბ 

 

sur. 9. garemos erovnuli saagentos glaciologiuri eqspediciis masalebi, 
03.08.2016, 6 sT da 26 wT: a − myinvari #260c _−iriTi wawvetebuli formis enis 
boloTi, b −−#260 f _−lasxedarisa da #260d, myinvar Zinalis ena. 

 

unda aRiniSnos, rom tviberis auzis myinvarebis identifikaciisas gamoyenebul 
topografiul rukaze ar iyo datanili ToTis, iriTis, lasxedaris da liWadis 
myinvarebis saxelwodebebi da aman garkveuli sirTuleebi Segviqmna. 

tviberis myinvaris nakadebis identificirebis sirTuleebis gamo damatebiT 
ganxilulia literaturuli wyaroebi [14,15] da gamoyenebulia saeqsperto codna.  

k.i. podozerski 1911 wels gamocemul katalogSi #241 tviber-Zinal-lasxedaris 
myinvaris aRwerisas [16] wers, rom myinvari yviTlodic masSi Caedineba, Tumca ssrk 
katalogis mixedviT [13] igi calke gamoyofili myinvaria. 

avtorebis mier Seqmnili meTodologiebis safuZvelze gansazRvrulia 
ganxiluli myinvarebis maxasiaTeblebi da Sedarebulia myinvarebis katalogis 
Sesabamis monacemebTan. magaliTad Tdz-s monacemiT tviberi-asmaSis da ToTis 
(#260a) myinvaris farTobi 7,0 km2-ia, xolo katalogis mixedviT 20.1 km2. Tu am 

farTobs daumatebT Tdz-is monacemiT seris  (#260b) _ 4.6 km2, iriTis (#260c) _ 2,9 

km2, Zinalis (260d) _ 2.2 km2, liWadis (260e) _ 1.6 km2, lasxedaris (#260f) _ 1.0 km2 
myinvarebis farTobebs, jamuri farTobi Seadgens 19.3 km2-s. yovelive zemoT Tqmuli 
klimatis cvlilebis fonze am myinvarebis dnobisa da degradirebis Sedegia. 

 
daskvna 

kvlevaSi ganxilulia distanciuri zondirebis (Tanamgzavruli da aero-foto 
gadaRebebis) gamoyenebiT mdinare tviberis auzis myinvarebis Tanamedrove 
mdgomareoba. Yyofili sabWoTa kavSiris myinvarebis katalogis sqemebis 
safuZvelze Catarebulia am myinvarebis identifikacia. maRali garCevadobis 
Tanamgzavruli suraTebis, yofili sabWoTa kavSiris topografiuli rukebis da 
saeqsperto codnis gamoyenebiT gansazRvrulia gansaxilveli myinvarebis 
amJamindeli konturebi. gansazRvrulia ganxiluli myinvarebis maxasiaTeblebi 
avtorebis mier Seqmnili meTodologiebis safuZvelze.  

mdinare tviberis auzis myinvarebis distanciuri zondirebis (Tanamgzavruli 
da aero-foto gadaRebebis) safuZvelze dadginda, rom:  

1. tviberi, romelsac aqvs saxeldebuli nakadebi: seri, iriTi, Zinali, liWadi 

da lasxedari faqtiurad cal-calke myinvarebad Camoyalibdnen, xolo  
asmaSisa da ToTis nakadebi uSualod tviberTanaa gaerTianebuli.  

2. am myinvarebidan mxolod iriTisa da lasxedaris myinvaris enis  bolo ar 
aris dafaruli naSali da morenuli masaliT. 

3. tviberis yvela myinvari ukanaa daxeuli da Sesabamisad Semcirebulia maTi 
farTobebi. 
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uak 551.50.501.7   
distanciuri zondirebis (Tanamgzavruli da aero-foto gadaRebebis) gamoyenebiT  
mdinare tviberis auzis myinvarebis Seswavlis Sedegebi /l. Sengelia, g. korZaxia, 
g. Tvauri, v. comaia, ZaZamia m/. saqarTvelos teqnikuri universitetis hidrometeo-

rologiis institutis SromaTa krეbuli, 2017, t.124, gv.97-106. qarT. rez: qarT., 
ingl., rus.  

statiaSi ganxilulia   distanciuri zondirebis (Tanamgzavruli da aero-
foto gadaRebebis) teqnologiebis gamoyenebiT  mdinare tviberis auzis myinvarebis 
Tanamedrove mdgomareoba. Yyofili sabWoTa kavSiris myinvarebis Asqemebis da 
distanciuri monotoringis monacemebis  safuZvelze Catarebulia am myinvarebis 
identifikacia. Mmyinvarebis maRali garCevadobis Tanamgzavruli suraTebis da 
yofili sabWoTa kavSiris topografiuli rukebis SedarebiT gavlebulia am 
myinvarebis amJamindeli konturebi, moyvanilia warsuli da amJamindeli 
mdgomareobebi. gansazRvrulia ganxiluli myinvarebis maxasiaTeblebi avtorebis 
mier Seqmnili meTodologiebis safuZvelze.  

 
UDC 551.50.501.7   
Results of the study of the modern conditions of the river Tviberi reservoir glaciers based on the 

remote sensing technologies (high resolution satellites, aerial photos) / L. Shengelia, G. Kordzakhia, G. 

Tvauri, V. Tsomaia, M. Dzadzamia/ Transactions of the Institute of Hydrometeorology of the Georgian 

Technical University. 2017, vol.124, pp.97-106. Georg., Summ: Georg., Eng., Rus. 

The modern conditions of the river Tviberi reservoir glaciers are considered based on the remote 

sensing (high resolution satellites and aerial photos)technologies. The identification of the glaciers are 

performed using the former Soviet Union schemes along with the high-resolution satellites data.  The 

glaciers modern contours, their past and modern conditions are constructed based on the comparison of 

the high resolution satellite images with topographic maps of the former Soviet Union. Glaciers 

characteristics are determined based on the methodology established by the authors.  

  

УДК  551.50.501.7 

Результаты исседования ледников бассейна реки Твибери с использованием дистанционного 

зондиования (спутниковые и аэро-фото съёмки) / Л.Д. Шенгелия, Г.И. Кордзахия, Г.А. Тваури, 

В.Ш. Цомая, Дзадзамия М. Ш./ Сб. Трудов Института Гидрометеорологии Грузинского Технического 

университета.2017.вып.124,c.77-106.Груз.Рез:Груз.,Англ.,Рус. 

 В статье рассмотрено современное состояние ледников бассейна реки Твибери с использованием 

дистанционного зондирования (спутниковые и аэро-фото съёмки). На основе ледниковых схем 

бывшего СССР и данных спутниковых наблюдений высокого разрешения проведено 
идентификация этих ледников. Сравнивая спутниковые снимки высокого разрешения с 

топографическими картами бывшего СССР проведены нынешние контуры ледников, приведены 

прошлое и нынешнее состояния ледников. На основе разработанной авторами методологии 

определены их характеристики. 
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uak 519.711.3 

niadagSi myari minarevis gavrcelebis maTematikuri 

modelirebis Sesaxeb 

                                 demetraSvili d. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

  
Sesavali 
AHniadagi, romelic bunebrivi garemos erT-erTi mniSvnelovani obieqtia, miwis 

qerqis zeda Txeli fenaa, romelic uzrunvelyofs mcenareebs mkvebavi 
nivTierebebiTa da teniT.N niadagis formireba mimdinareobs xangrZlivad mTis 
qanebze da misi sisqe sxvadasxva adgilebSi sxvadasxvaa, igi meryeobs 2-3 metridan 
ramodenime santimetramde. niadagi warmoadgens mravalfazur kapilarul-forovan 
dispersiul sistemas, sadac nivTiereba imyofeba myar, Txevad da airovan 
mdgomareobaSi [1-3]. fizikur-qimiuri da biologiuri procesebis mimdinareobis 
TvalsazrisiT igi metad rTuli bunebrivi obieqtia, romlis Semadgeneli 
komponentebia mineraluri nawilakebi, ZiriTadad mcenareuli warmoSobis organuli 
nivTiereba, niadagis wyali masSi gaxsnili mineraluri da organuli naerTebiT, 
niadagis haeri da niadagSi mcxovrebi cocxali organizmebi. 

Bbolo aTeul wlebSi adamianis sameurneo saqmianobis gaaqtiurebam seriozuli 
ekologiuri problemebi warmoSva, rac umTavresad dakavSirebulia myar, Txevad da 
airovan damaWuWyianebel nivTierebaTa zrdasTan bunebrivi garemos obieqtebSi – 
atmosferoSi, hidrosferosa da niadagSi [4-7]. ekologiuri usafrTxoebis sakiTxi 
XXI saukunis erT-erT umTavres gamowvevad iqca. gansakuTrebiT did saSiSroebas 
uqadis adamianTa janmrTelobas sasoflo-sameurneo daniSnulebis niadagebis 
daWuWyianeba anTropogenuri warmoSobis myari da Txevadi nivTierebebiT. 
atmosferodan miwis zedapirze daleqili mZime liTonebi, radioizotopebi da sxva 
damaWuWyianebeli nivTierebebi droTa ganmavlobaSi gadaitaneba niadagis qveda 
fenebSi da xdeba am nivTierebaTa sorbcia mcenareTa fesvebis mier, rasac adamiani 
sakvebad gamoiyenebs. amgvarad, niadagebis daWuWyianeba mavne ingredientebiT 
uSualod aisaxeba adamianis cxovelqmedebasa da janmrTelobaze. 

toksikuri mZime liTonebiT (Pb, Cu, Ni, Mn da sxv.) niadagis daWuWyianebis 
ZiriTadi wyaroa avtotransporti da zogierTi sawarmoo obieqti, romelTa 
gamonabolqvSi aris tyvia da sxva mZime metalebi [8-10].Ggaremos dabinZurebis 
mniSvnelovan wyaros SeiZleba warmoadgendes agreTve stiqiuri nagavsayrelebi, 
romlebic, samwuxarod, arcTu iSviaTad gvxvdeba saqarTvelos teritoriaze [7].  

damaWuWyianebel nivTierebaTa gavrceleba niadagSi rTuli procesia, romelic 
pirdapir kavSirSia siTbosa da tenis gadatanis procesebTan. misi Seswavla, 
raodenobrivi Sefaseba da prognozi SesaZlebelia maTematikuri modelirebis 
meTodebis gamoyenebiT. dReisaTvis SemuSavebulia mTeli rigi maTematikuri 
modelebisa, romlebic garkveuli miaxloebiT aRweren niadagSi myari da Txevadi 

damaWuWyianebeli nivTierebebis gadatanis procesebs [11-18]. 
winamdebare statiaSi ganixileba niadagSi myari minarevis gavrcelebis 

problema Tbogadacemis procesebTan kavSirSi, warmodgenilia niadagSi myari 
minarevis vertikalze migraciis arastacionaruli erTganzomilebiani modeli da 
gamartivebul SemTxvevaSi modelirebulia niadagis zedapirze daleqili minarevis 
qveda fenebSi  gavrcelebis procesi tyviis magaliTze. 

 
amocanis formulireba 
CamovayaliboT niadagis siRrmeSi myari damaWuWyianebeli minarevis gavrcelebis 

amocana, Tu cnobilia misi koncentracia niadagis zedapirze. mZime metalebisa da 
sxva minarevTa migraciul procesebSi didi mniSvneloba eniWeba niadagis Txevad 

fazas- wyals masSi gaxsnili mineraluri da organuli naerTebiT, romelic 
TamaSobs satransporto funqciis rols aramarto mkvebavi nivTierebebis, aramed 
umciresi myari nawilakebis niadagis qveda fenebSi gasavrceleblad. Ees procesi 
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aRvweroT Semdegi diferencialuri gantolebis safuZvelze (z RerZi mimarTulia 
dedamiwis zedapiridan vertikalurad qvemoT): 
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Semdegi sasazRvro da sawyisi pirobebis gamoyenebiT 
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roca t = 0.                                                           (3) 

 
aq   minarevis masuri koncentraciaa (mg/kg), D molekuluri difuziis 

koeficientia, Ww niadagis forebSi wylis gadaadgilebis siCqarea, σ parametria, 

romelic gansazRvravs minarevis sorbciis intensivobas mcenareTa fesvebis mier. H 

niadagis siRrmea. Gw
 

nawilakebis gravitaciuli daleqvis siCqarea, romelsac 

ganvsazRvravT stoqsis formulis saSualebiT sferuli formis nawilakebisaTvis 
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,                                              (4) 

sadac r nawilakis radiusia, g Tavisufali vardnis aCqarebaa; 1  
da w  

 nawilakisa da 

wylis simkvriveebia, Sesabamisad;   wylis dinamikuri siblantis koeficientia, 

romelic temperaturis funqciaa da mas ganvsazRvravT puazeilis formulis 
saSualebiT 
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aqAT
0
C niadagis temperaturaa, romelic droisa da vertikaluri koordinatis 

funqciaa. zogadi mosazrebidan gamomdinare, SeiZleba miviRoT, rom molekuluri 
difuziis koeficienti 
  

                                                                 
,/),( wtzD   

 
sadac  garkveuli koeficientia, romelic niadagis tenianobis funqciad SeiZleba 

miviCnioT. 
rogorc amocanis formulirebidan Cans, modelSi minarevis migracia niadagSi 

ganpirobebulia adveqciiT niadagis wylis mier, gravitaciuli sedimentaciiT, 
molekuluri difuziiTa da minarevis sorbciiT mcenareTa fesvebis mier. amocanis 
dasmidan cxadia, rom minarevis gavrcelebis amocanis srulfasovani gadaWrisaTvis 
saWiroa es problema ganxilul iqnas niadagSi siTbosa da tenis gadatanis 
procesebTan kavSirSi. Mmocemul statiaSi SemovifarglebiT niadagis 
temperaturuli reJimis gansazRvris meTodikis aRweriT.     

 
niadagis temperaturuli velis gansazRvra  
niadagis temperaturuli reJimis codna erT-erTi faqtoria minarevis 

gavrcelebis procesis saimedo modelirebisaTvis, radganac Termuli veli 
mniSvnelovan gavlenas axdens niadagis Txevadi fazis siblantisa da minarevis 
difuziis koeficientebze. amgvarad, niadagSi minarevis gavrcelebis amocana moicavs 
niadagis siTburi reJimis amocanasac, romlis srulfasovani gadawyveta seriozul 
siZneleebTanaa dakavSirebuli. imis gamo, rom niadagi warmoadgens mravalfazur 
kapilarul-forovan sistemas, masSi siTbos gadacemis procesi erTdroulad 
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xorcieldeba ramodenime meqanizmiT, kerZod, niadagis myar fazaSi molekuluri 
siTbogamtarobiT, gamosxivebiT da niadagis Txevad da airad fazebSi - ZiriTadad 
konveqciiT. [3]–is Tanaxmad, am siZnelis gadalaxva SesaZlebelia, Tu niadags 
ganvixilavT rogorc kvazierTgvarovan sistemas, romlis Tbofizikuri parametrebi 
(moculobiTi siTbotevadobis, temperaturagamtarobis koeficientebi) warmoadgenen 
efeqtur maxasiaTeblebs, romlebic mTlianobaSi aRweren zemoT CamoTvlil 
meqanizmebs. es imas niSnavs, rom niadagis kvazierTgvarovani sistema Tbofizikuri 
parametrebis efeqturi mniSvnelobebiT eqvivalenturia realuri mravalfaziani 
sistemisa Sesabamisi Tbofizikuri maxasiaTeblebiT.          

niadagis Termuli reJimis gansazRvra kidev ufro rTuldeba imiTac, rom 
realur bunebriv pirobebSi niadagis Termuli reJimis formireba pirdapir 
kavSirSia atmosferos miwispira fenis Termul reJimTan, es ukanaskneli ki 
dakavSirebulia atmosferos sxva parametrebTan – qarisa da Rrublianobis velTan, 
mzis radiaciasTan da sxv. amitom, niadagSi temperaturuli velis gansazRvris 

amocanis სრული formulireba moiTxovs atmosferos sasazRvro fenis gantolebaTa 
sistemisa da niadagSi siTbos gadatanis gantolebaTa erTobliv ganxilvas siTburi 
balansis gantolebis CarTvis gziT atmosfero-niadagis sazRvarze. aseTi sruli 
saxiT amocanis realizaciisaTvis SesaZlebelia [19-21]-Si SemoTavazebuli 
atmosferos sasazRvro fena – niadagis ricxviTi modelis gamoyeneba garkveuli 
modifikaciis Semdeg. momavalSi  SesaZlebelia agreTve, aRniSnul modelSi 
calkeuli blokis saxiT CairTos atmosferosa da niadagSi myari minarevis 
gavrcelebis procesis aRmweri gantolebebi Sesabamisi sasazRvro pirobebiT 
atmosfero-niadagis sazRvarze.

 winamdebare statiaSi SemovifarglebiT mxolod niadagis Termuli reJimis 
ganxilviT mis zedapirze temperaturis, rogorc drois cnobili funqciis mocemiT. 

amgvarad, niadagSi ganixileba molekuluri siTbogamtarobis gantoleba 
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sadac 0T
 
saSualo dRe-Ramuri temperaturaa, T temperaturis gadaxraa saSualo dRe-

Ramuri mniSvnelobidan, C efeqturi moculobiTi siTbotevadobis koeficientia, 

xolo   efeqturi Tbogamtarobis koeficientia. [2] – is Tanaxmad am sidideTa 
cvlileba siRrmis mixedviT SeiZleba gamovsaxoT Semdegi eqsponencialuri kanoniT 
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sadac h garkveuli siRrmea niadagSi. 
  (6) gantoleba (7) da (8) tolobebis gaTvaliswinebiT amoixsneba Semdegi sawyisi 
da sasazRvro pirobebis gamoyenebiT 

                              
  ,0,/2sin),0( 0

'  ztTAtT d
 

                           HzT  ,0                                                                (9) 

                           .0,0  tT  

Aaq A0 niadagis zedapiris temperaturis dRe-Ramuri rxevebis amplitudaa, xolo Td 

dRe-Ramuri rxevebis periodia (24 sT). 

,1 hz



110 
 

C    და  koeficientebis siRrmis mixedviT mudmivobis SemTxvevaSi (6) gantolebis 
analizur amonaxsns (9)–is gaTvaliswinebiT Semdegi saxe aqvs (sruli 
temperaturisaTvis) [3] 
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sadac Ca / niadagis temperaturagamtareblobis koeficientia. 
 

gamoTvliTi eqsperimenti 
gamartivebul SemTxvevaSi modelirebulia tyviis gavrceleba niadagis 

siRrmeSi, roca tyviis koncentracia dedamiwis zedapirze moicemoda ~ =  80 mg/kg da 

mudmivi iyo mTeli saintegro drois ganmavlobaSi (saintegro dro Seadgenda 2 
Tves). am mizniT (1)-(3) amocana (4) da (5)-is gaTvaliswinebiT amoxsnilia sasrul-
sxvaobiTi meTodiT krank-nikolsonis sqemis gamoyenebiT, xolo gantolebis 
aproqsimaciis Sedegad miRebuli algebrul gantolebaTa sistemis amosaxsnelad 
gamoiyeneboda faqtorizaciis meTodi [22]. niadagis temperaturuli veli 
ganisazRvreboda (10) analizuri formuliT. amocanis parametrebs Semdegi 

mniSvnelobebi eniWebodaT: tyviis simkvrive 1 =11.3 g/sm3, w =1 g/sm3, ww =1.10-5 sm/wm, σ 

=44.10-9 wm-1 (es mniSvneloba Seesabameboda mcenareTa fesvebis mier tyviis sorbciiT 

gamowveul sawyisi koncentraciis Semcirebas 2-jer 6 Tvian periodSi), a = 3.10-3 sm2/wm, 

T0 = 400c, g = 980 sm2/wm, r = 2.5.10-6 სმ, H=150 sm,  D = 3.10-4 sm2/wm. vertikalze aRebuli iyo 75 

done badis bijiT ∆z = 2 sm, droiTi biji ∆t = 20 wT. sawyis t = 0 momentSi minarevis 
koncentracia C0 =0. 

nax.1-ze mocemulia tyviis koncentraciis profilebi t = 0 momentidan yoveli 10 
dRis Semdeg. naxazidan naTlad Cans, rom droTa ganmavlobaSi daWuWyianeba 
TandaTan vrceldeba niadagis qveda fenebSi da koncentraciis vertikaluri 
ganawileba Tvisebrivad icvleba. integrirebis dawyebidan pirvel dReebSi niadagis 
zeda ramodenime aTeuli santimetri sisqis fenaSi formirdeba daWuWyianebis 
koncentraciis maRali gradientebi da Sesabamisad koncentraciebi swrafad 
mcirdeba siRrmis mixedviT, drois Semdgom periodSi minarevis profili 
transformacias ganicdis, ris Sedegadac gradientebi niadagis zeda fenaSi 

TandaTan mcirdeba minimalur mniSvnelobamde. magaliTad, 10 dRis Semdeg 40 sm 
sisqis fenaSi koncentracia Semcirda 89-dan 30 mg/kg-mde, maSin rodesac ori Tvis 

Semdeg imave fenaSi koncentraciis Semcireba mxolod 3-4 mg/kg–ia. TandaTanobiT 
mimdinareobs daWuWyianebis gavrcelebis procesi niadagis qveda fenebSi. Tu 
tyviisaTvis zRvrulad dasaSveb koncentraciad (zdk) 32 mg/kg-s miviRebT [10], maSin, 
rogorc nax.1-dan Cans, integrirebis dawyebidan 10 dRis Semdeg daaxloebiT 40 sm 
siRrmis qvemoT, minarevis koncentracia zdk-ze naklebia, magram erTi Tvis Semdeg 
ukve 100 sm qvemoTaa daWuWyianeba zdk-ze naklebi. 

nax. 2-ze naCvenebia minarevis koncentraciaTa droSi cvalebadoba sxvadasxva 
siRrmeebze. naxazidan Cans, rom niadagis zeda fenebSi daaxloebiT 30 sm siRrmemde 
koncentraciebi SedarebiT swrafad izrdeba pirvel 10-15 dReSi, xolo Semdgom 
praqtikulad aRar icvleba, qveda fenebSi koncentraciaTa zrda gacilebiT nela 
mimdinareobs. magaliTad, 10 sm siRrmeze minarevis koncentracia nulovani 
mniSvnelobidan 78 mg/kg-mde daaxloebiT 15 dReSi izrdeboda, maSin rodesac 120 sm 
siRrmeze daWuWyianeba 40 dRis Semdeg aWarbebda zdk-s da 55 dRis Semdeg 50 mg/kg 
koncentracia daikvirveboda. 
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        Nnax.1. minarevis koncentraciaTa vertikaluri profilebi integrebis 

dawyebidan 

         10, 20, 30, 40, 50, da 60 dRis Semdeg.  

 

 

  

 

 

 

 

 

 

 

      nax. 2. minarevis koncentraciaTa droSi gavrceleba 10, 30, 60 da 120 sm 

siRrmeebze. 

 

daskvnebi 

niadagSi myari minarevebis gavrcelebaSi didi mniSvneloba eniWeba niadagis 

forebsa da napralebSi myof wyals, romelic satransporto funqciis rols 

asrulebs. niadagis wylis moZraobis gansazRvra, misi siblantisa da masSi 

minarevebis molekuluri difuziis koeficientebis temperaturaze damokidebuleba 

saWiroebs niadagis tenisa da siTbos gadatanis procesebis srul aRweras. Tavis 

mxriv, es procesebi mWidro kavSirSia atmosferos miwispira fenaSi mimdinare 

Termodinamikur procesebTan. amgvarad, niadagSi myari anTropogenuri minarevebis 

gavrcelebis procesis Seswavla maTematikuri modelirebis safuZvelze rTuli 

amocanaa, romlis saimedo da srulfasovani gadawyveta saWiroebs erTian 

kompleqsur midgomas. es midgoma iTvaliswinebs niadagSi, garda minarevis gadatanis 

gantolebisa, siTbosa da niadagis tenis gadatanis gantolebaTa da atmosferos 

sasazRvro fenaSi hidroTermodinamikis gantolebaTa sistemis erTobliv ganxilvas 



112 
 

niadagi-atmosferos sazRvarze siTbosa da tenis balansis gantolebaTa 

gaTvaliswinebiT.    

mocemul statiaSi ilustrirebulia myari minarevis vertikaluri gavrcelebis 

procesi tyviis magaliTze gamartivebul SemTxvevaSi, roca niadagis temperaturuli 

veli cnobili funqciaa da warmoadgens niadagis siTbogamtarobis gantolebis 

analizur amonaxsns mudmivi koeficientebis SemTxvevaSi.   
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uak 519.711.3 
niadagSi myari minarevis gavrcelebis maTematikuri modelirebis Sesaxeb/d. 
demetraSvili/saqarTvelos teqnikuri universitetis hidrometeorologiis 
institutis SromaTa krebuli-2017.-t.124-gv.107-113-qarT., rez. qarT., ingl., rus. 
 mocemul statiaSi niadagSi myari minarevis gavrcelebis amocana ganixileba 
rogorc kompleqsuri amocana, romlis sruli gadawyveta dakavSirebulia niadagSi 
siTbosa da tenis gavrcelebis procesebTan da atmosferos qveda miwispira fenaSi 
Termodinamikur procesebTan. mocemulia aseTi komplesuri maTematikuri modelis 
agebis erT-erTi gza. statiaSi realizebulia SedarebiT martivi, niadagSi myari 
minarevis gavrcelebis erTganzomilebiani arastacionaruli amocana, sadac 
minarevis migracia ganpirobebulia adveqciuri gadataniT niadagis wyalSi, 
gravitaciuli sedimentaciiT, molekuluri difuziiTa da mcenareTa fesvebis mier 

minarevis sorbciiT. ilustraciis mizniT moyvanilia tyviis vertikalze gavrcelebis 
modelirebis Sedegebi erT konkretul SemTxvevaSi.    

 

UDC 519.711.3  

ON MATHEMATICAL MODELING OF SPREADING OF SOLID ADMIXTURE IN THE SOIL /D. 

Demetrashvili/ Transactions of the Institute of Hydrometeorology, Georgian Technical University.-2017,-

V.124.-pp.107-113 -Georg.; Summ. Georg., Eng., Russ. 

In the present paper a problem of spreading of a solid impurity in the soil is considered as a complex problem, 

full solution of which is associated with heat and moisture transfer processes in the soil and with 

thermodynamic processes in the atmospheric surface layer. One of the ways of constructing such a complex 

mathematical model is described. In this paper relatively simple nonstationary one-dimensional problem of 

distribution of a solid impurity in the soil is realized, where impurity migration is caused by advective transport 

in the soil water, gravitational sedimentation, molecular diffusion and sorption by plant roots. For the purpose 

of illustration, the results of modeling the distribution of the lead along the vertical in one particular case are 

given. 
 

УДК 519.711.3 

О МАТЕМАТИЧЕСКОМ МОДЕЛИРОВАНИИ ТВЕРДОЙ ПРИМЕСИ В ПОЧВЕ./Д. Деметра-

швили/Сб. Трудов Института Гидрометеорологии Технического Университета, -2017.-т.124 –с.107-113-

Груз., Рез. Груз., Англ., Рус.  

В настоящей статье задача распространения твердой примеси в почве рассмотривается как комплексная 

задача, полное решение которой связано с прцессами распространения тепла и влаги в почве и с 

термодинамическими процессами в приземном слое атмосферы. Дается одна из путей построения такой 

комплексной математичсеской модели. В статье реализована сравнительно простая, нестационарная 

одномерная задача распространения твердой примеси в почве, где  миграция примеси  обусловлена 

адвективным переносом в почвенном растворе, гравитационной седиментацией, молекулярной 

диффузией и сорбцией корниями растений. С целью иллюстрации приводяться результаты 

моделирования распространения свинца по вертикали в одном конкретном случае.     
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