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winamdebare krebulSi Sesulia hidrometeorologiis institutis 64-e maisis 

samecniero sesiaze mosmenili moxsenebebi, miZRvnili hidrometeorologiisa da 
ekologiis aqtualuri problemebisadmi. Sesabamisi statiebi mocemulia Semdeg 
samecniero mimarTulebaTa mixedviT: meteorologia, klimatologia, agrometeo-
rologia, hidrologia, klimatis cvlileba, bunebrivi garemos dabinZureba. 

krebuli gankuTvnilia geofizikur, geografiul da ekologiur mecnierebaTa 
sxvadasxva dargSi momuSave mecnierebisa da specialistebisaTvis, magistrantebisa 
da doqtorantebisaTvis. 

 
In this issue texts of papers presented at the 64-th May scientific session of the Institute of 

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

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

Agrometeorology, Hydrology, Climate Change, Environmental Pollution.  

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

ecological sciences, magistrates and doctorates. 

 

В настоящий сборник включены тексты докладов, заслушанных на 64-ой маиской научной 

сессии Института Гидрометеорологии, посвященной актуальным проблемы гидрометеорологии и 

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

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

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

физических, географических и экологических наук, магистрантов и докторантов. 
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mdinare mtkvarze (minaZe) minimaluri doneebisa da xarjebis 

cvalebadobis dinamika 

g. grigolia1, m. alaverdaSvili2. 
1saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

2iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti 
 

   klimatis cvlileba Tanamedrove periodis erT-erT aqtualur problemas warmo-
adgens. saqarTvelos rTuli fizikur-geografiuli pirobebis gamo es problema gani-
xileboda jer kidev gasuli saukunis Sua wlebSi [3,4] romelmac rogorc mimdinare 
procesebma gviCvena klimatis mravalwliuri cvalebadobis kanonzomierebebis mxriv 
sakmao gamoxmaureba hpova XX saukunis Sua wlebidan  dRevandel dRemde. 

gansakuTrebiT farTo masStabi miRo klimatis cvlilebiT gamowveulma mdinaris 
Camonadenma da misma reJimma, rac gamoixata Tavsxma wvimebiT gamowveuli wyalmovar-
dnebiT, romlebic zogjer katastroful xasiaTs iZenen, amitom, klimatis globalu-
ri daTbobis fonze metad aqtualuria mdinaris Camonadenisa da misi ganmapirobebe-
li faqtorebis cvalebadobis kanonzomierebis  dadgena da Sefaseba. 

mocemul naSromSi ganxilulia SemTxveviTi procesebis trendis gamokvlevis, an-
alizisa da Sefasebis sakiTxebi. trendis Sefasebuli sidide yovelTvis obieqturad 
ver asaxavs procesis zogadi kanonzomierebis tendencias (dinamikas). amitom aucil-
ebelia procesebis eqstremalur SemTxvevaTa da maTi Sedegebis detaluri analizi, 
gansaxilveli rigebis erTgvarovnobis Sefaseba da misi darRvevis mizezebis gamov-
lena. 

hidrologiur praqtikaSi trendi ewodeba, SemTxveviTi cvladis nel, TandaTano-
biT cvlilebas saangariSo periodis ganmavlobaSi. 

trendis gamovlenis TvalsaCino xerxs wrfivi regresia warmoadgens y=ax+b sa-
xiT. 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 
Soris korelaciis koeficientiT r , Tu trendis gaTvlebis Sedegad aRmoCndeba, rom 

korelaciis koeficienti da rangobrivi kriteriumebi metia 2 -ze, sadac 

11  n an 1 nn , maSin trendi niSnadia da CaiTvleba sarwmunod. 

aRniSnuli problematika ganxilulia statiaSi “hidrologiuri procesebis tren-
dis Sefaseba da analizi  (g.grigolia, e.sabaZe, n.CiRunaZe), hmi-is Sromebi, 2002 weli. 

mdinare tisas-sag.zaxona dakvirvebuli monacemebi or araerTgvarovan periods 
(1901-1919 da 1921-1961 ww) moicavs. mTeli dakvirvebuli rigisaTvis Sefasebuli 
trendis sidide gviCvenebs, rom gvaqvs uaryofiTi trendi.  

mdinare tisas (nax.1) minimaluri doneebis cvalebadoba moyvanilia saerTaSoriso  
miTiTebidan hidrologiuri maxasiaTeblebis gansazRvris Sesaxeb (1984 w, [2]).  es 
magaliTi moyvanilia trendis gaangariSebisaTvis. (mag.2.7). rogorc es naxazi 
gviCvenebs saqme gvaqvs or araerTgvarovan rigTan, aRniSnuli kargad Cans nax. 2-ze 
sadac erTi rigi (1901-dan 1920-mde rigi klebadia, xolo  1921-dan 1962 wlamde, rigi 
zrdadia, e.i. pirvel SemTxvevaSi trendi klebadia, xolo meore SemTxvevaSi mzardi, 
amave naSromSi moyvanilia erTgvarovnebis Sefasebis magaliTebi da dadgenilia, rom 
mTliani rigi aris araerTgvarovani. araerTgvarovnebis darRvevis mizezebi aq 
miTiTebuli ar aris da rigi ganxilulia rogorc erTiani. 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

6 
 

 
nax.1 mdinare tisas-sag.zaxona minimaluri doneebis cvalebadoba, 1-dakvirvebuli 

mniSvneloba, 2-trendi, 3-transformirebuli mniSvneloba. 
 

 
nax. 2  md.tisas (zaxona) minimaluridoneebismravalwliuricvalebadoba 
 

saerTaSoriso miTiTebebSi gnedeko-koroliukis (mag.2.1) da kolmogorov-smir-
novis (mag.2.2) kriteriumebis Sesabamisad dadgenilia gamoyenebuli rigis araerT-
gvarovneba, Tumca aRniSnulia rom dakvirvebuli postis raionSi gansakuTrebuli 
movlenebi romlebic wylis doneebze axdenen gavlenas ar dafiqsirebula, Sesa-
bamisad riTia gamowveuli araerTgvarovneba aRniSnuli ar aris da am rigisTvis ga-
Tvlili trendi ararealuria. calkeul periodisTvis SevafaseT trendi da gan-
sxvaveba naTlad Cans nax. 2-ze. 

msgavsi SemTxveva gvaqvs mdinare mtkvris (minaZe) minimaluri doneebis cvale-
badobis Seswavlis drosac. 1968 wlis katastrofulma wyalmovardnam (1110 m3/wm, 
xolo manamde dagkvirvebis monacemebiT  maqsimaluri xarji iyo 535 m3/wm), kalapotis 
mkveTri CaRrmaveba (gamorecxva) gamoiwvia da Sedegad dairRva procesis erTgva-
rovneba. amitom trendis Sefaseba mTeli rigisaTvis araobieqturia, xolo calkeuli 
periodebisaTvis is gansxvavebul tendenciebs gvaZlevs, iseve rogorc mdinare tisas 
SemTxvevaSi, pirvel monakveTSi dadebiTi trendi gvaqvs, meoreSi - uaryofiTi. 
mdinare mtkvris SemTxvevaSi imoqmeda ufro metad  minimaluri doneebze, xolo 
xarjebze praqtikulad ar umoqmedia. 

gansxvavebuli suraTi gvaqvs minimaluri xarjebis cvalebadobis SemTxvevaSi. nax. 

3. 4-ze moyvanilia minimaluri xarjebis cvalebadoba, romelic sruliad gansxvavebu-
l suraTs gvaZlevs doneebTan SedarebiT da Cveulebrivi stacionaluri SemTxveviTi 
procesia. 
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nax. 3 md.mtkvris (minaZe) minimaluri doneebis mravalwliuriryevadoba 

 

 
nax. 4, mdinare mtkvari, (minaZe), minimaluri xarjebis cvalebadoba 
 
ararealuri Sedegi SeiZleba miviRoT im SemTxvevaSic, Tu dakvirvebul monace-

mebSi gvaqvs gamorCeuli mniSvneloba (gansakuTrebiT ganasaxilveli rigis dasawyis-
Si an boloSi). 

aRniSnulma magaliTebma naTlad dagvanaxes, Tu rogor frTxilad unda moveki-
doT trendis Sefasebis sakiTxs. amasTan, misi Seswavla Tanamedrove pirobebSi metad 
aqtualuri gaxda, radgan Zalzed mniSvnelovania hidrometeorologiuri procesebis 
cvalebadobis dinamikis Seswavla maTze anTropogenuri faqtorebisa da klimatis 
globaluri cvlilebis zegavlenis pirobebSi. 
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mdinare mtkvarze (minaZe) minimaluri doneebisa da xarjebis cvalebadobis dina-
mika./grigolia g., alaverdaSvili m./stu-is hmi-is SromaTa krabuli. - 2018. - t.125. -  
gv.5-8 qarT.; rez.: qarT., ingl., rus. 
moyvanilia ori magaliTi mdinare tisaze da mdinare mtkvarze minimaluri doneebis 
cvalebadobis Sesaxeb, sadac dakvirvebuli monacemebi araerTgvarovania. erTgvarov-
neba mdinare mtkvarze rogorc Cans darRveulia maqsimaluri xarjis (1110 m/wm) gav-
lis gamo, ramac gamoiwvia kalapotis deformacia, amitom trendis Sefasebisas (mini-
maluri doneebis SemTxvevaSi) aucilebelia procesis eqstremalur SemTxvevaTa da 
maTi Sedegebis detaluri analizi gansaxilveli rigis erTgvarovnebis SefasebiT da 
maTi darRvevis mizezebis gamovleniT. 
 

Dynamics of changes in minimum levels and expenses on the Mtkvari River (Minadze) /Grigolia G., 

M.Alaverdashvili,/Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.5-8. - Georg.; Summ: Georg., 

Eng., Rus. 
Two examples are given on the change in the minimum levels on the Tisa and Mtkvari rivers, where the 

observation data are heterogeneous. The homogeneity on the Mtkvari River is evidently violated as a result 

of passing the maximum flow rate (1110 m3 / s), which caused the bed deformation, therefore, when 

assessing the trend (in the case of the minimum levels), a detailed analysis of the extreme cases of the 

process and their results is required with an assessment of homogeneity of the considered line  and reasons 

of their violation 

 
Динамика изменения минимальных уровней и расходов на реке Мтквари (Минадзе). /Григолия Г., 

Алавердашвили  М.,/Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.5-8. - Груз.; Рез: Груз., Англ., Рус. 

Приведены два примера об изменении минимального уровня на реках Тиса и Тквари, где данные 

наблюдения неоднородны. Однородность на реке Мтквари, как видно, нарушена в результате 

прохождения максимального расхода (1110 м3/сек.), что вызвало деформацию русла, поэтому при 

оценке тренда (в случае минимального уровня) обязателен детальный анализ экстремальных случаев 

процесса и их результатов с оценкой однородности рассматриваемого ряда и причин нарушения. 
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uak  631.587 

irigaciuli wyalmoTxovnileba da wyaluzrunvelyofa 

Signi kaxeTis teritoriaze 

c.basilaSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

Tbilisi, saqarTvelo  jarjinio@mail.ru 
 

saqarTvelos ukidures aRmosavleTiT mdebare kaxeTis regioni Sedgeba ori na-
wilisagan: gare kaxeTi, romelic moicavs md. ioris auzs da SignikaxeTi, romelic 
md. alaznis auzis teritoriaze mdebareobs. masSi Sedis axmetis, Telavis, gurjaan-
is, yvarlisa da lagodexis municipalitetebi, agreTve siRnaRisa da dedofliswya-
ros municipalitetebis aRmosavleTi nawilebi. aq ganviTarebulia soflis meurneob-
is mravali dargi, kerZod: mevenaxeoba, mebaReoba, memarcvleoba, mebostneoba, mesaqon-
leoba, mefuTkreoba, meTevzeoba. 

sasoflo-sameurneo kulturebis ganlageba da ganviTareba ganpirobebulia ad-
gilmdebareobis agroklimaturi resursebiT, romelTa ZiriTadi maxasiaTeblebia ha-

eris aqtiuri ( 10 C) temperaturebisa da atmosferuli naleqebis jamebi. am ori faq-
toris mixedviT prof. g. melaZisa da m. melaZis mier 2010 wels Sedgenil iqna regi-
onis agroklimaturi ruka [1], sadac gamoyofilia xuTi agrometeorologiuri zona: I 

zona – 300-450 m simaRleze aqtiur temperaturaTa jami 4000 C-ze metia, Tbili peri-
odis naleqebis jami ki mxolod 300-400 mm, amitom aqtiuri vegetaciis periodSi (iv-
nisi-agvisto) aucilebelia niadagis morwyva. aq SeiZleba marcvleulis, bostneeulis 
da vazis warmoeba; II zona – 400-600 m simaRlezea, sadac aqtiur temperaturaTaa jami 

3000 C-ze metia, Tbili periodis naleqebi ki 450-550 mm. aq SeiZleba marcvleulis, va-
zis, xexilis, eTerzeTovani kulturebis warmoeba; III zona – 600-900 m simaRleze, sa-

dac aqtiur temperaturaTa jami 2000 C-ze metia, xolo Tbili periodis naleqebis 
jami 550-650 mm. aq xelsayreli pirobebia marcvleulis, mevenaxeobis, mebostneobis, 
mecxoveleobis sakvebis, Zirxvenebisa da saTib-saZovrebis ganviTarebisaTvis; IV zona – 

600-1000 m simaRleze aqtiur temperaturaTa jami 1000 C, Tbili periodis naleqebi 600-
700 mm, sadac SeiZleba mexileobis, mebostneobis, marcvleulisa da saTib-saZovrebis 

warmoeba; V zona – 700-2000 m simaRleze aqtiur temperaturaTa jami 1000 C-ze nakle-
bia, Tbili periodis naleqebi ki 700-800 mm, sadac ukve SeuZlebelia bostneulisa da 
saZovrebis ganviTareba [1]. 

kaxeTis nayofier miwebze mcenareTa mosavlianobis ganmapirobebeli faqtorebis 
specifika mdgomareobs imaSi, rom aq gadamwyvet mniSvnelobas iZens aramarto naleqe-
bis saerTo raodenoba, aramed maTi Sidawliuri ganawileba. aq vegetaciis periodSi 
mcenareTa wyalmoTxovnilebis fazebs ar emTxveva naleqebis mosvlis intervalebi. 
md. alaznis auzSi arsebuli agrometeorologiuri sadgurebis atmosferuli nale-
qebis Sesaxeb mravalwliuri monacemebis saTanado kompiuteruli damuSavebis Sede-
gad [2] naSromSi miRebul iqna saSualo mravalwliuri naleqebis ricxviTi mniSvne-
lobebis ganawileba 50, 75 da 95 %-iani uzrunvelyofis gradaciebiT Tveebis mixed-
viT da agreTve wliuri, Tbili da civi periodebisaTvis. miRebuli Sedegebi mocemu-
lia 1 cxrilSi, saidanac irkveva, rom yvelaze meti naleqebiT gamoirCeva lagodexi, 
yvelaze mcire naleqebi ki aRiniSneba SiraqSi. Tbili (IV - X) periodis naleqebi yvel-
gan orjer metia civi (XI - III) periodis naleqebze, magram metad mniSvnelovania is 
faqti, rom Tbili periodis naleqebidan yvelaze mcire nawili modis mcenareTa aq-
tiuri vegetaciis (ivnisi-agvisto) periodSi, rodesac mcenareTa wyalmoTxovnileba 
umaRlesia. 

klimatis Tanamedrove globaluri cvlilebis fonze aRmosavleT saqarTvelo-
Si haeris temperaturisa da atmosferuli naleqebis cvlilebis SefasebisaTvis [3] 
naSromSi gamoyenebul iqna maTi Tviuri mniSvnelobebis mravalwliuri monacemebis 
dinamika. miRebuli trendebis mixedviT XX saukunis dasawyisidan 20-iani wlebis bo-
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lomde eqstremalurad Tbili Tveebis ganmeorebadoba matulobda, romelic 60-iani 
wlebis bolos klebam Secvala, xolo 70-iani wlebidan is matulobs, rac dResac 
grZeldeba. aq eqstremalurad Tbil Tved iTvleba is Tve, rodesac haeris saSualo 
Tviuri temperaturis anomalia, anu saSualo mravalwliuri normidan gadaxra 0,9 – 

1,9 C-s Soris icvleba. rac Seexeba naleqebs, eqstremalurad Tbili Tveebis dros na-
leqebis did Semcirebas adgili aqvs ivlisSi (35 %), agvistoSi (27 %) da maisSi (21 
%). minimaluri Semcireba ki martSi da dekemberSi 5 %-s Seadgens, xolo wliuri na-
leqebis jami mcirdeba 20 %-iT. wlis sezonebis mixedviT eqstremalurad Tbil Tve-
ebSi naleqebis maqsimaluri Semcireba mis mravalwliur normasTan SedarebiT aris 
zafxulSi (26 %), Semdeg zamTarSi (22 %), naklebi Semcirebaa gazafxulze (17 %) da 
Semodgomaze (15 %), rac aixsneba am sezonebSi cirkulaciuri procesebis Tavisebure-
bebiT. aRsaniSnavia is faqti, rom eqstremalurad Tbili Tveebis dros naleqebi 
mcirdeba maRalmTian sartyelSi 10-20 %-iT, saSualo mTian sartyelSi 20-25 %-iT, xo-
lo dablobSi da mTiswinebSi 30 %-ze metad [3]. 

 

cxrili 1. md. alaznis auzSi agrometeorologiur sadgurebze atmosferuli 
naleqebis (mm) ganawileba 50, 75 da 95%-iani uzrunvelyofiT 

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

gurjaani 

50 27 37 61 85 103 96 54 45 56 63 47 30 789 561 229 

75 16 21 41 54 78 54 33 24 29 40 32 15 690 479 167 

95 4 2 21 17 44 33 6 5 13 13 6 53 550 380 107 

Telavi 

50 28 31 49 76 121 124 60 60 51 59 45 26 804 587 204 

75 13 20 31 52 91 83 36 38 34 31 28 12 693 501 151 

95 2 6 11 20 51 44 15 3 9 7 4 4 599 422 103 

lagodexi 

50 37 41 78 99 115 112 79 76 90 99 61 41 1150 735 268 

75 21 26 56 69 96 71 44 40 49 64 44 19 870 588 237 

95 10 11 29 15 46 45 6 8 20 23 16 5 707 478 168 

yvareli 

50 38 37 73 90 129 120 71 70 90 76 54 38 978 699 279 

75 15 27 47 57 94 79 42 35 52 56 44 20 853 555 210 

95 10 8 19 5 55 47 12 12 26 22 13 5 708 466 144 

Siraqi 

50 16 23 41 60 67 72 42 22 35 52 31 22 544 389 151 

75 9 14 22 23 48 48 18 12 18 13 17 49 451 331 94 

95 0 3 6 0 21 24 2 2 6 12 1 6 0 234 0 
 

Cven mier Catarebul iqna kvleva mravalwliur dakvirvebaTa rigebisa md. 
alaznis auzis marcxena da marjvena mxareze mdebare lagodexisa da Telavis 
meteosadgurebze naleqebis wliuri jamebsa da haeris saSualo wliur 
temperaturebze XX saukunis 30-iani wlebidan 2010 wlamde [4]. maTi yovelwliuri 
dinamikis amsaxveli trendis aproqsimacia Sesrulda wrfivi regresiis gantolebiT: 

T  =  a n + b,   (1) 
sadac T – trendia, anu sakvlevi elementis cvlilebis tendenciis 

gasaSualebuli wrfea, a – gantolebis koeficienti, romelic gansazRvravs sakvlevi 
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elementis yovelwliuri cvlilebis mniSvnelobas, n – am elementis dakvirvebaTa 
monacemebis rigiTi nomeria, maT dakvirvebaTa rigSi sawyisi n=1 wlidan, yoveli 
Semdegi (i) wlisaTvis n=i+1, a – mudmivaa, romelic gansazRvravs sakvlevi elementis 
minimalur mniSvnelobas misi matebis tendenciis SemTxvevaSi an mis maqsimalur 
mniSvnelobas misi Semcirebis tendenciis dros. 

rogorc me-2 cxrilis monacemebi gviCvenebs md. alaznis auzis marcxena mxares 
aRiniSneba naleqebis yovelwliuri Semcirebis ufro maRali intensiuroba, vidre 
marjvena mxares: lagodexis monacemebiT wliuri naleqebis jami yovelwliurad 
mcirdeba -2,32 mm-iT, xolo TelavSi Semcirebis siCqare ganaxevrebulia da igi -1,18 
mm-s Seadgens. haeris saSualo wliuri temperaturis yovelwliuri mateba lagodexSi 

0,007 C-s, TelavSi ki 0,005 C-s Seadgens. 
 

cxrili 2. atmosferuli naleqebisa da temperaturebis yovelwliuri 
cvlilebis trendebis parametrebi (aAda b) da dispersia (r2) 

meteosadguri 
simaRle 
m 

atmosferuli 
naleqebi 

haeris temperatura 

a b r2 a b r2 
Telavi 568 - 1,182 831 0,036 0,005 12,1 0,022 
lagodexi 362 - 2,318 1086 0,059 0,007 12,6 0,052 

 

aq mdgomareobas amZafrebs is faqti, rom am teritoriaze yovelwliurad 2 – 3 
Tvis ganmavlobaSi, ZiriTadad zafxulSi aRiricxeba gvalvebi, romlis dros dabla 
iwevs gruntis wylebis done, mcirdeba mdinareTa wylianoba da sarwyavi wylis 
Semcirebis gamo mcirdeba an srulad nadgurdeba mcenareTa mosavlianoba. 

md. alazanze mimagrebuli sarwyavi farTobidan yvelaze didi farTobi 74 aTasi 
ha modis venaxebze, rac mTeli sarwyavi farTobis 28 %-s Seadgens. didia agreTve 
saSemodgomo xorblis xvedriTi wili, rac mTeli sarwyavi farTobis 17 %-ia da 45 
aTas ha-s Seadgens. aq mniSvnelovani farTobebi ukavia zamTris sarwyav saZovrebs 50 
aTas ha-ze, rac mTeli sarwyavi farTobis 19 %-s Seadgens [2]. aRsaniSnavia, rom 1986 
wels md. alaznis auzSi adre arsebuli Zveli anagis saeqspedicio masalebis 
gamoyenebiT SemuSavebul iqna rwyvis reJimis SemuSavebis meTodika, sadac garkveuli 
formulebiT niadagis wyalSemcvelobaze dakvirvebaTa monacemebiT ganisazRvreba 
morwyvis vadebi [5]. 

md. alaznis irigaciuli wyaluzrunvelyofis SefasebisaTvis Cven mier 
gamoyenebul iqna [6] da [7] naSromebSi miRebuli kriteriumi: mdinareze 
daqvemdebarebuli miwis farTobis sarwyavad saWiro wylis raodenobisa da 
vegetaciis periodSi mdinareuli Camonadenis urTierTSedareba. aseTi Sedarebis 
Sedegebi mocemulia me-3 cxrilSi, sadac 50, 75 da 95 %-iani uzrunvelyofaSi 
nagulisxmebia is SemTxvevebi, rodesac mdinaris wylianobiTa da mosuli naleqebiT 
sarwyavi farTobebi datenianebulia garkveul %-iani uzrunvelyofiT. 

me-3 cxrilis monacemebis analiziT md. alaznis auzSi mdinaris wylisa da 
naleqebis 50 %-ian uzrunvelyofis dros, sarwyavi wylis deficiti Seadgens 115,7 
mln m3-s, romlis udidesi nawili 80,2 mln m3 agvistoSia. 75 %-iani uzrunvelyofis 
dros wylis deficiti mTlianad 395,6 mln m3-ia, romlis 87 % - 346 mln m3 modis 
swored mcenareTa aqtiuri rwyvis periodSi – ivnisSi, ivlissa da agvistoSi. 95 %-
iani uzrunvelyofis dros wylis deficiti yvelaze metia da is 729,4 mln m3-s 
aRwevs, romlis 91 % - 662 mln m3 maisidan agvistos bolomde aRiniSneba. 

me-3 cxrilis analiziT irkveva, rom savegetacio periodSi sarwyavi wylis aseT 
deficitTan erTad, md. alaznis Semodgoma-zamTrisa da gazafxulis wyaldidobis 
periodis Camonadeni gamouyenebeli rCeba, radgan irigaciuli wyalmoTxovnileba am 
dros minimaluria. wylis es darCenili moculobebi sakmaod didia: 50 %-iani 
uzrunvelyofis dros gamouyenebeli rCeba 1188 mln m3 wyali, 75 %-iani 
uzrunvelyofis dros 740 mln m3 da 95 %-iani uzrunvelyofis dros gamoyenebuli 
wyali 504 mln m3-s Seadgens. 
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cxrili 3.  md. alaznis irigaciuli SesaZlebloba mis wyalSemkreb auzSi sasoflo-
sameurneo savargulebis sarwyavi wyliTa da naleqebiT 

50, 75 da 95%-iani uzrunvelyofis dros 
uzrunvel-

yofa % 

wliuri 
Camonadeni 

mln m3 

mTliani 
wyalmoTxovna, 

mln m3 

faqtiuri 
wyalmoxmareba, 

mln m3 

wylis 
deficiti 
mln m3 

darCenili 
Camonadeni, 

mln m3 
50 1804 731,5 615,8 115,7 1188,2 
75 1535 1189,3 793,7 395,6 740,3 
95 1209 1434,8 705,3 729,4 503,8 
 

amrigad wylis meoTxe (X-XII) da pirveli (I-III) kvartlis periodSi, rodesac 
mdinaris wylis wyalmoxmareba minimaluria, gamouyenebeli wylis maragi sakmaod 
didia. swored am wylis maragis dagroveba mcire zomis wyalsatevebSi SesaZlebels 
gaxdis savegetacio periodSi sarwyavi wylis deficitis Tavidan acilebas. 
dReisaTvis aq arsebuli wyalsacavebis saerTo sasargeblo tevadoba mxolod 6,6 
mln m3-s Seadgens, rac Zalian cotaa iq arsebuli wylis deficitTan SedarebiT, 
romlis maqsimumi cxr. 3-is mixedviT 729,4 mln m3-is tolia. 

daskvnis saxiT SeiZleba aRiniSnos, rom klimatis mosalodneli daTbobisa da 
gvalvebis negatiuri Sedegebis SerbilebisaTvis saWiroa md. alaznis irigaciuli 
wyalmoTxovnilebis uzrunvelyofa. amisaTvis ki aucilebelia md. alaznis wylis 
Camonadenis optimaluri reJimiT gamoyeneba danakargebis gareSe, risTvisac unda 
Catardes garkveuli RonisZiebebi dawyebuli miwis arxebis mopirkeTebidan mcire 
zomis wyalsatevebis Seqmnamde. 
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irigaciuli wyalmoTxovnileba da wyaluzrunvelyofa Signi kaxeTis teritoriaze. 
/basilaSvili c./stu-is hmi-is SromaTa krabuli. - 2018. - t.125. -  gv.9-13 qarT.; rez.: 
qarT., ingl., rus. 
md. alaznis wylis Camonadenisa da sarwyavad saWiro wylis raodenobis 
urTierTSedarebiT gansazRvrulia sarwyavi wylis deficitisa da mdinareSi 
darCenili wylis moculobebi. mdinaris meoTxe da pirveli kvartlis gamouyenebeli 
wylis maragi sakmaod didia, romlis akumulireba sairigacio wyalsatevebSi 
mniSvnelovnad Seamcirebs sarwyavi wylis deficits. 

 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

13 
 

Irrigation Water Consumption and Water Saffety in the Territory of Inlanl Kakheti./Basilashvili 

Ts./Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.9-13. - Georg.; Summ: Georg., Eng., Rus. 

On the basis of a comparison of the flow of the river Alazani and the amount of irrigation water, the amount of 

deficit of irrigation and the remaining water was determined. Unused water resources of the river for the fourth 

and first quarters are quite large, the accumulation of which in irrigation reservoirs will significantly reduce the 

deficit of irrigation water. 

 

Ирригационная водопотребность и водообеспеченность на территории внутренной Кахетии. 

/Басилашвили Ц.З./Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.9-13. - Груз.; Рез: Груз., Англ., Рус. 

На основе сопоставления стока воды р. Алазани и количество воды для орошения, определены объѐмы 

дефицита поливной и оставшейся в реке воды. Неиспользованные ресурсы воды реки за четвйртый и 

первые кварталы достаточно большие, аккумулирование которых в ирригационных водоѐмах 

значительно уменьшит дефицит поливной воды. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

14 
 

uak 551.51+551.521+551.57 
wylis fazuri gadasvlebis gaTvaliswineba mezometeorologiis zogierT 

ricxviT modelSi 

g. gelaZe, n. begaliSvili, n.n. begaliSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 
wylis fazuri gadasvlebi da, gansakuTrebiT, kondensaciis faruli siTbo Tama-

Sobs erT-erT mniSvnelovan, gadamwyvet rols mezometeorologiis mravali procesis 
formirebaSi [1,2]. aseTebia: yvela saxis Rrubeli da nisli, amaTi ansambli, tropiku-
li cikloni, tornado, fioni da a. S. amasTan, isic unda vTqvaT, rom kondensacia da 
kondensaciis faruli siTbo ara marto am notio procesebs “ayalibebs”, aramed is 
aqtiur gavlenas axdens maT dinamikasa da Termikaze. 

fizikidan cnobilia, rom siTxis aorTqlebisaTvis saWiroa mas garedan mivawo-
doT siTbo; ukuprocesis dros, e. i. orTqlis kondensaciisas, energiis Senaxvis ka-
nonis Tanaxmad, zustad imdenive siTbo gamoiyofa ramdeni aorTqlebisas. Aai, esaa 

kondensaciis faruli siTbo LL=2260*103  ჯ/კგ. 
zustad aseTive mdgomareobaa wylis gayinva-dnobis SemTxvevaSic. yinulis dnobis 

kuTri siTbo λ=334*103 ჯ/კგ. cnobisaTvisa da am konstantebTan SedarebisaTvis moviy-

vanoT wylis kuTri siTbotevadoba  c=4.2*103 ჯ/კგ*გრად. 
ganvixiloT kondensaciis faruli siTbos gamoyofis roli zemoTmoyvanili no-

tio procesebis formirebaSi. 
Rrublebi warmoiqmnebian haeris konveqciis Sedegad. Ddedamiwis qvefenili zeda-

piris gaTbobisas siTbogamtareblobis Sedegad gamTbari haeri hqmnis aRmaval dens 
(konveqcia). aRmasvlisas is farTovdeba, Sesabamisad, civdeba. rodesac is miaRwevs 
kondensaciis dones, adgili aqvs notio haeris kondensacias, e. i. viRebT Rrubels. 
Aam dros gamoiyofa  kondensaciis faruli siTbo, rac TavisTavad aZlierebs haeris 
konveqcias  (dinamika ufro intensiuri xdeba). Ee. i. dedamiwis qvefenilis mier miRe-
buli siTbo gadaedineba atmosferos sasazRvro fenis zeda fenebSi – siTbo tran-
sformirdeba sivrceSi. 

SevniSnoT, rom realobaSi kondensacia ar iwyeba 100 -iani fardobiTi tenianob-
isas – aq adgili aqvs wylis orTqlis gadaciebas, magram ricxviTi modelebis um-
ravlesobaSi miRebulia daSveba, rom haeris kondensacia xdeba momentalurad misi 
gajerebisas.  

es procesi nislSi cota sxvanairad mimdinareobs: iq notio haeris kondensacia 
(Sesabamisad, aq adgili aqvs kondensaciis faruli siTbos gamoyofas) konveqciis ga-
mo ki ara xdeba, aramed amis ZiriTadi mizezi aris dedamiwis, an wylis  qvefenili 
zedapiris gacieba (mag., temperaturis dRe-Ramuri svlisas), an Tbili haeris adveqci-
isas civ zedapirze. Aaqaca aqvs adgili energiis Senaxvis kanons – dRisiT miRebuli 
mzis energia gamoiyofa Rame. e. i. nislis SemTxvevaSi, Rrublebisagan gansxvavebiT, 
kondensaciis faruli siTbo transformirdeba droSi.  

sawyis gantolebaTa sistemas, romelic aRwers atmosferos mezosasazRvro fena-
Si (amsf) mimdinare procesebs (Termohidrodinamika plius notio procesebi) (x - z) 
vertikalur sibrtyeSi aqvs aseTi saxe [1,2,3]: 
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sadac  u,w  arian qaris horizontaluri da vertikaluri mdgenelebi, Sesabami-

sad, ,,q – wnevis analogis, potenciuri temperaturisa da xvedriTi sinotivis nazr-

debi , Sesabamisad, v - xvedriTi wylianoba, , S - atmosferos flotaciisa da stra-

tifikaciis parametrebi, Sesabamisad, q -  fonuri xvedriTi sinotivis vertikaluri 

gradienti,  - wylis orTqlis kondensaciis siCqare, L- kodensaciis faruli siTbo, 

cp - mSrali haeris kuTri siTbotevadoba mudmivi wnevis dros, , -  turbulentobis 
horizontaluri da vertikaluri koeficientebi, Sesabamisad.  

sasazRvro da sawyisi pirobebi 
CamovayaliboT sawyisi da sasazRvro pirobebi (1)-(6) sistemisaTvis zogadi saxiT. 
amsf-is  qveda sazRvarze u  da  w - saTvis vaZlevT e. w. “miwebebis”, q, v  – Tvis 

milevis pirobebs 

Tu    ,0v,0q,t)F(x,,0w,0u0z                 (7) 

sadac F(x,t) aris amsf-is qvefenilis temperatura, romelsac viRebT 
meteoeqperimentebidan [18]: 

F x t
x km km x km

t km x km
( , )

, ,

sin ,


   

 





0 0 32 48 80

5 32 48
          (8)  

aq   aris dedamiwis dRe-Ramuri brunvis kuTxuri siCqare. e. i. amsf-is amocanas 
vixilavT qvefenilis mxolod temperaturuli araerTgvarovnebis, kerZod, siTburi 
“kunZulis“ dReRamuri svlis kanoniT gaTbobis pirobebSi. 

amsf-is zeda sazRvarze vaZlevT u,    da   - is milevisa da q  da v - is uwyve-
tobis pirobebs: 

Tu     ,0
z

v
,0

z

q
,0,0π,0uZz 








          (9)  

gamomdinare fizikuri mosazrebebidan da ricxviTi realizaciis moxerxebulobi-
dan amsf-is gverdiT sazRvrebze vaZlevT aseT pirobebs: 
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         (10)  

sadac  X, Z  arian amsf-is horizontaluri da vertikaluri sazRvrebi. 
(1) – (6) sistemisaTvis sawyisad viRebT Semdeg pirobebs: 

Tu     ,0v,0q,0,0u0t                      (11) 

Mmocemuli amocanis mTavar, “mamoZravebel” Zalas warmoadgens f (x, t), romelic 
iwvevs gansaxilvel lokalur cirkulacias [1, 4]. 

amocana arsebiTad arawrfivia, fizikurad kompleqsuria da, bunebrivia,  ixsneba 
ricxviTi meTodebiT: cxad sasrul-sxvaobiani sqemas aqvs I rigis sizuste drois mi-
xedviT da II xarisxis sizuste koordinatis mixedviT.  

ricxviT modelebSi kondensaciis faruli siTbos gaTvaliswinebas Tavisi isto-
ria aqvs. Ppirveli aseTi modelebi gaCnda gasuli saukunis jer kidev 50-ian wlebSi. 
notio velebis prognozis amocanebis amoxsnisas saqme gvaqvs rig siZneleebTan, ker-
Zod, wylis orTqlis kondensaciis donisa da kondensaciis siCqaris funqciis, Ф,  
gansazRvra, romelic Sedis (4) – (6). es imiTaa gamowveuli, rom am gantolebebis pir-
dapiri amoxsnisas (Ф-is mocema cxadi saxiT sakmaod mniSvnelovani cdomilebiT Se-
saZlebelia), magram najeri orTqlis sazRvarze (Rrubeli) Ф funqcia ganicdis  
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wyvetas da amitom Rrublis sazRvris gansazRvrisas daSvebuli mcire uzustobamac 
ki SeiZleba mogvces mniSvnelovani cdomileba siTbosa da notio velebis balansSi. 
amitom im naSromebSi, sadac Ф -is gaTvaliswinebis aseTi meTodi gamoiyeneba, amocan-
is Tvla mimdinareobs drois mxolod mcire SualedisaTvis, ris Semdgom adgili 
aqvs rogorc fizikur, aseve ricxviT aramdgradobas. Aam naSromebSi wylis orTqlis 
kondensaciis siCqare turbulenturi wevrebis sizustiT aseTi saxe aqvs: 

   








k
c

L
w k

a t q q

a t q q

p

a b

s

s

( ) 
1

0
, 

sadac  a
 ,  b

 arian temperaturis mSraladiabaturi da notioadiabaturi gradi-

entebi, Sesabamisad,  q qs,  - xvedriTi da najeri sinotive, Sesabamisad. 

 Ggarda amisa, amocanis aseTi meTodiT amoxsnisas saWiroa specialuri monoto-
nuri ricxviTi sqemebis gamoyeneba (sinotive da wylianoba dadebiTia), rac dakavSi-
rebulia damatebiT sirTuleebTan. 

es siZneleebi gadalaxul iqna Svecis, Mmatveevis, ogurasa da sxvebis SromebSi 
[5, 6], romelTac Ф gamoricxes (4) –(6)–dan, Semoitanes axali cvladebi, invariantuli 
wylis fazuri gadasvlebis mimarT da amoxsnes ra gantolebebi maT mimarT, aRweres 
notio procesebis evolucia. 

Cven gamoviyeneT msgavsi meTodi, oRond ufro zusti [7, 8], e. i. gamovricxeT  Ф  
(4), (6)  da (5), (6) –dan  

dA

dt
Sw A   ,

                                            (12)
 

dB

dt
w Bq    ,

                     (13) 
sadac 

A L
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q a t q q
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          (14)

 

              *v                                     +m 
amrigad, f fardobiTi tenianobis da AA da BB funqciebis saSualebiT vpoulobT 

, q, v-s  (dawvrilebiT ix. [7, 8]). Ee. i.  (1) - (6)–is magivrad vxsniT (1) – (3), (12), (13)–s. 
exla moviyvanT ricxviTi gaTvlebis rezultatebs izoxazebis saxiT, romlebic 

miRebulia [9 - 12] – Si.  
nax. 1 moyvanilia amsf-Si erTdroulad nislisa da Rrublis modelireba; adgi-

li aqvs Rrublis milevasa da nislis Casaxvas. 

M  
nax. # 1. Rrublis wyli anobis v (g/kg) izoxazebi(t =9 sT ). 

 
 
 
 
 

 
                                                    M  

nax. # 2. nislis wylianobis v (g/kg) izoxazebi(t=21 sT ): 
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M  
nax. # 3. Rrublisa da nislis wylianobis v (g/kg) izoxazebi (t = 15 sT ). 
 
Nnax. # 4 SerCeul iqna amsf-is iseTi temperaturuli reJimi, romlis drosac 

“erTiandeba” nisli da Rrubeli. Iqmneba tornados msgavsi “xorTumi”. 
 

M  
nax. # 4. Rrublisa da nislis gaerTianebuli kompleqsis  wylianobis v (g/kg) 

izoxazebi (t = 15 sT ). 
 
Nnax. # 5 moyvanilia „droSi gadabmuli“ Rrubel-nisli. 

0 5 10 15 20 25 30
0
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4
Vmax_cloud,fog=f(t); ktg=9000; dt=3h
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g
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g

Vmax_cloud_ktg9000
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t

 
nax. # 5. Rrublisa da nislis maqsimaluri wylianobis v (g/kg) damokidebule-

ba droisagan „uwyveti“Rrublianobis SemTxvevaSi. 
 
Nnax. # 6 moyvanilia 4 notio struqtura (3 fena Rrubeli da  1 nisli), rome-

lic Camoyalibda garkveuli turbulenturi reJimis SerCevis Sedegad. 

M  
   nax. # 6 . Rrublebisa da nislis ansambli (v g/kg,  = 23,2 sT). 
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Nnax. # 7 miRebulia 4 fena Rrubeli: dedamiwis qvefenilis gaTbobis Sedegad 
moxda wina naxazze moyvanili nislis aweva da fena Rrublad transformireba. 

 

M  
      nax. # 7. Rrublebis ansambli (v g/kg, t = 23,6 sT). 
 

fioni aris lokaluri qari, romelSic notio procesebs arsebiTi mniSvneloba 
aqvT. misi genezisis gaTvaliswinebis Sedegad movaxdineT am procesis axleburi kla-
sifikacia: a) mSral-adiabaturi fioni, b) notio-adiabaturi fioni da g) notio-
mSral-adiabaturi fioni (nax. 8 - 10). 

 
N nax. # 8.  mSral-adiabaturi fioni 

 

L  
L  nax. # 9. notio-adiabaturi fioni 
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N nax. # 10. notio-mSral-adiabaturi fioni 

 
fionis arsebobisaTvis aucilebel pirobas warmoadgens haeris mTaze gadadineba, 

magram fionis efeqtis daWera SesaZlebelia Cveni, 2-ganzomilebiani brtyeli amocan-
is pirobebSic ki: lokaluri cirkulaciis Sedegad siTburi kunZulis Tavze gvaqvs 
aRmavali, periferiaSi ki daRmavali denebi. aqac, rogorc klasikuri fionis SemTxve-
vaSi, aRmasvlisas daimzireba haeris gacieba, daRmasvlisas ki gaTboba. es ise mkveT-
rad araa gamoxatuli,  rogorc mTis SemTxvevaSi imitom, rom Cvens amocanaSi tempe-
raturis gradientis mospoba, “waSla” xdeba turbulentobis Sedegad (am SemTxvevaSi 
winaaRmdegoba, siTboizolacia mTis saxiT ar arsebobs). aq daimzireba rogorc 
mSral-adiabaturi,  aseve notio-adiabaturi fioni. 

rac Seexeba notio-mSral-adiabaturi fions, misi modelireba xdeba ase: drois 
im momentSi, rodesac Rrubels aqvs maqsimaluri wylianoba, maTematikurad vanulebT 
wylianobas, rac niSnavs Rrublis wylisagan daclas, “wvimis” imitacias. mis Sedegad 
notio adiabataze asuli haeri Camodis mSrali adiabatiT. 

Ppirveli ricxviTi eqsperimentebi gvaZleven daRmaval haerSi temperaturis 
zrdas sakontrolo eqsperimentTan SedarebiT (roca haeri Camodis notio adiabat-
iT). ricxviTi eqsperimentebi grZeldeba amocanis Semdgomi daxvewis mizniT. 
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wylis fazuri gadasvlebis gaTvaliswineba mezometeorologiis zogierT ricxviT 
modelSi /g. gelaZe, n. begaliSvili, n. begaliSvili/stu-is hmi-is SromaTa krabuli. - 
2018. - t.125. -  gv.14-20 qarT.; rez.: qarT., ingl., rus. 
ganxilulia wylis fazuri gardaqmnebis gaTvaliswinebis meTodebi atmosferos 
mezomasStaburi sasazRvro fenis zogierT ricxviT modelSi. Cveni modelis 
saSualebiT imitirebulia rigi iseTi notio procesebisa, rogoricaa nisli, 
Rrubeli, nislisa da RrubelTa ansambli. Mmocemulia fionebis axali klasifikacia 
da maTi modelirebis SesaZlebloba brtyeli amocanis SemTxvevaSi. 

 
Account of phase transformations of water in some numerical models of mesometeorology / G. Geladze, 

N. Begalishvili, N. Begalishvili /Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.14-20. - Georg.; 

Summ: Georg., Eng., Rus. 

Methods of accounting for water phase transformations in some numerical models of the mesoscale 

atmospheric boundary layer are considered. With the help of our model, a number of humidity processes such 

as fog, cloud, fog and cloud ensemble were simulated. A new classification of  foehns is carried out; the 

possibility of their modeling in the case of a plane problem is given. 

 

Учёт фазовых превращений воды в некоторых численных моделях мезометеорологии / Г. Геладзе, Н. 

Бегалишвили, Н. Бегалишвили/ Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.14-20. - Груз.; Рез: Груз., 

Англ., Рус. 

Рассмотрены методы учѐта фазовых превращении воды в некоторых численных моделях 

мезомасштабного пограничного слоя атмосферы. С помощью нашей модели был смоделирован ряд 

таких влажностных процессов, как туман, облако, ансамбль тумана и облаков. Проведена новая 

классификация фѐнов; дана возможность их моделирования в случае плоской задачи. 
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globaluri daTbobis Sedegad dedamiwaze sivrcesa da droSi mimdinare 
klimaturi krizisuli anomaliebi gavlenas axdenen bunebriv da gansakuTrebiT 
wylisa da miwis resursebze. am fonze izrdeba qveynis ganviTarebis riski, rac 
ganpirobebulia ZiriTadad mtknari wylis resursebis moculobis SemcirebiT, maTi 
xarisxis gauaresebiTa da gaxSirebuli katastrofuli bunebrivi movlenebiT. 

wylis resursebis Semcireba uaryofiTad aisaxeba sameurneo saqmianobis 
warmoebaze, gansakuTrebiT im regionebSi, sadac mcenareTa mosavlianaoba bevradaa 
damokidebuli maTi sarwyavi wyliT momaragebaze. swored aseTi regionia kaxeTi, 
sadac aris saqarTvelos yvelaze nayofieri niadagebis farTo velebi da sasoflo-
sameurneo warmoebis moculobiT aramarto aRmosavleT saqarTveloSi, aramed mTeli 
saqarTvelos masStabiT wamyvani regionia. 

gansaxilvel teritoriaze arsebuli mSrali klimatis gamo, sasoflo-sameurneo 
kulturebis uxvi mosavlis misaRebad aucilebelia niadagebis xelovnuri morwyva. 
Tanamedrove klimatis daTbobis gaaqtiurebam gamoiwvia gvalvianobis gaZliereba, 
ris Sedegadac ukve dazianda 200 aTasi ha miwis resursi, 3 aTas ha-ze ki ukve 
dawyebulia gaudabnoebis procesi, rac metad sagangaSoa. Tu droulad ar Catarada 
saTanado RonisZiebebi, gaudabnoebis SeCereba Semdeg ufro rTuli da Zviri iqneba. 

am teritoriaze sarwyavi wyliT momaragebis mTavari arteriaa saqarTvelos 
yvelaze grZeli (407 km) md. alazani, romlis wyali rogorc yvelaze xelmisawvdomi 
da ganaxlebis unaris mqone mtknari wylis bunebrivi resursi, farTod gamoiyeneba 
aramarto aq arsebuli 262 aTasi ha sasoflo-sameurneo miwis savargulebis 
sarwyavad, aramed agreTve eleqtroenergiis misaRebad, mosaxleobisa da meurneobis 
sxvadasxva dargis sawarmoebis wyalmomaragebisaTvis da Tevzis sarewad. 

irigaciis mizniT md. alazanze da mis mraval Senakadze mowyobilia, rogorc 
sainJinro, aseve naxevradsainJinro da arasainJinro tipis sarwyavi arxebi. aq 
ZiriTadi moqmedi ori magistraluri arxia: 1930 wels aSenebuli qvemo alaznis 
magistrali 96 km sigrZeze, saTave aqvs sofel kondolTan, sadac md. alaznidan 
iRebs 20 m3/wm wylis xarjs. meorea zemo alaznis magistraluri arxi 79 km sigrZeze 
saTaves iRebs pankisis xeobaSi sof. duisTan 24 m3/wm wyalgamtarobiT [1]. garda 
sarwyavi arxebisa md. alaznidan gayvanilia auzis teritoriaze mdebare yvela didi 
dasaxlebis wyalsadenebis qseli. 

md. alaznis auzi sami mxridan garSemortymulia maRali da saSualo simaRlis 
qedebiT, romlebic icaven teritorias civi masebis SemoWrisagan. samxreT-
aRmosavleTiT auzs aqvs Ria mdebareoba da iqidan Semosuli Tbili haeris masebi 
did gavlenas axdenen iqaur Termul reJimze. aRmosavleTidan da dasavleTidan 
SemoWrili haeris masebi marTalia SedarebiT mSralia, magram kavkasionis qedis 
maRal ferdobebze asvlisas isini civdeba, iJRinTeba kondensaciis wertilamde da 
gamoiyofa uxvi naleqebi, Tbil periodSi ki xSirad iwvevn elWeqebsa da setyvas, rac 
did zians ayenebs soflis meurneobasa da mosaxleobas. 

am mxriv metad araxelsayreli movlenaa gvalva, romelic am teritoriaze 
yovelwliurad ZiriTadad zafxulSia, rac klimatis daTbobis pirobebSi 
gaudabnoebis xelSemwyobi ZiriTadi faqtoria. gaudabnoebis SefasebisaTvis [2] 
naSromSi miRebulia 6 baliani sistema, romelic gamoiTvleba niadagis zedapiris 
temperaturis siWarbisa da naleqebis deficitis jamebis SefardebiT ganxilul 
welTa ricxvze. aseTi SefasebiT md. alaznis auzSi yvelaze maRali (6 baliani) 
gaudabnoebis koeficientiT xasiaTdeba lagodexi, 4 balianobiT Sefasebulia 
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gaudabnoeba gurjaanSi, TelavSi da SiraqSi, 2 balianobiT xasiaTdeba axmetis 
raioni. 

2015 wels klimatis mesame erovnuli Setyobinebis [3] Tanaxmad 1986-2010 wlebSi 
gvalvebma moimata, eqstremaluri gvalvebi gaxSirda dedofliswyaroSi, Telavsa da 
yvarelSi. 2021-2050 wlebis prognoziT gvalvebi Semcirdeba, magram gaizrdeba 
savegetacio periodi da aqtiur temperaturaTa jami. 2071-2100 wlebis prognoziT ki 
yvela tipis gvalvebi moimatebs. 

rac Seexeba md. alaznis wylis Camonadenis cvlilebas, klimatis mimdinare 
daTbobis pirobebSi is Seswavlil iqna saqarTvelos meore erovnuli Setyobinebis 
[4] farglebSi. miRebuli Sedegebi mocemulia 1 cxrilSi, romlis mixedviT 15 wliani 
periodebis ganxilvis dros naleqebi TiTqmis ucvleli rCeba, temperatura XXI 

saukunis bolos 5 C-iT gaizrdeba da miRebuli prognozis Tanaxmad 2100 wlisaTvis 
mosalodnelia md. alaznis Camonadenis kleba perioduli variaciebiT. 

30-wliani periodebis gasaSualebis SemTxvevaSi mdinaris Camonadenis trendi 
mcire klebis tendencias aCvenebs. aqedan gamomdinre XXI saukunis bolosTvis 1951-1980 
wlebTan SedarebiT wylis Camonadenis 8,6 %-iani klebaa mosalodneli aseve 
perioduli variaciebiT. daskvnis saxiT maSin miRebul iqna imis varaudi, rom md. 
alaznidan wylis moTxovnaze mxolod maSin SeiZleba gaCndes problema, rodesac 
mdinaris Camonadeni Semcirdeba 50 %-iT da amdeniveTi gaizrdeba moTxovna wyalze. 
vinaidan maSindeli prognoziT Camonadenis aseTi Semcireba navaraudebi ar iyo, 
amitom wylis deficiti arc mimdinare XXI saukuneSia mosalodneli [4]. 

albaT aseTi damaimedebeli prognozis gamo, klimatis cvlilebis mesame 
erovnul SetyobinebaSi [3], mdinaris wylis Camonadenis cvlilebis sakiTxi ar iqna 
ganxiluli. 2071-2100 wlebisaTvis Sedgenili prognozebis mixedviT ki sagangaSoa is 
faqti, rom md. alaznis auzis orive mxares mosalodnelia naleqebis mniSvnelovani 
Semcireba da haeris temperaturis momateba, rac bunebrivad gamoiwvevs mdinareTa 
wylianobis Semcirebas [5-6], sadac Seswavlilia md. alaznis wyalwarmomqmneli 
ZiriTadi faqtorebis (temperaturisa da naleqebis) da wylis Camonadenis 
mravalwliuri dinamika. miRebulia maTi mosalodneli yovelwliuri Semcirebisa an 
matebis ricxviTi mniSvnelobebi. 

 
cxrili 1. atmosferuli naleqebis, haeris temperaturisa da md. alaznis 

wylis Camonadenis mniSvnelobebi 15 da 30 wlian periodebSi 

wlebi 
naleqebi 

mm 

cvlileba 

mm 

temperatura 

°C 

cvlileba 

°C 

Camonadeni 

mln m3 

cvlileba 

mln m3 

15 wliani periodi 

1951 – 1965 2200  3,3  441  

1966 – 1980 2280 + 80 3,3 0,0 474 + 33 

2071 – 2085 2150 _ 130 7,9 + 4,6 408 _ 66 

2086 – 2100 2260 + 110 8,9 + 1,0 433 + 25 

30 wliani periodi 

1951 – 1980 2240  3,3  459,7  

2071 – 2100 2205 _ 35 8,4 + 5.1 420,2 _ 39,5 

cvlileba 

% 
 _1,6 %    _ 8,6 % 

 
nax. 1-ze mocemulia md. alaznis wylis xarjebis (m3/wm) dinamika yvelaze 

aqtiuri rwyvis Tvis – ivlisis TveSi sof. birkianTan, sadac 1950-1996 wlebSi 
izomeboda mdinaris wylis bunebrivi Camonadeni wyalaRebisa da wyalCaSvebis gareSe, 
romlis wrfivi trendis gantoleba ase gamoisaxeba: 
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TQ =  - 0.042 n + 23.30,   (1) 

sadac, n – wlis rigiTi nomeria dakvirvebis sawyisi (1950) wlidan, 
romlisTvisac   n = 1, yoveli Semdegi (i) wlisaTvis n = i + 1; misi koeficienti (- 0,042) 
aris wylis xarjebis yovelwliuri Semcirebis mniSvneloba. 

 

 
 
nax. 1.  md. alaznis wylis xarjebis mravalwliuri dinamika sof. birkianTan. 
 

bolo ori aTeul welze metia aq aRar mimdinareobs mdinaris wylianobis 
aRricxva. maTi arsebobis SemTxvevaSi wylis xarjebis Semcirebis mniSvneloba 
albaT ufro didi iqneboda, radgan am bolo wlebSi ufro mkveTrad gaaqtiurda 
klimatis daTboba, gaizarda temperatura da Semcirda naleqebi. 

mdinaris wylianobis aseTi SesamCnevi kleba metad sayuradReboa da saWiroa 
SemuSavdes da Catardes saTanado prevenciuli RonisZiebebi negatiuri procesebis 
ganviTarebis sawinaaRmdegod zaralis Semcirebis mizniT. es gansakuTrebiT 
aucilebelia sadReisod, rodesac qveyanaSi ekonomikuri krizisis da umuSevrobis 
pirobebSi soflis mosaxleoba mxolod TavianT nakveTebze miRebuli sasoflo-
sameurneo produqciidan miRebuli SemosavliT irCens Tavs. amitom maT nakveTebs 
Seuferxeblad unda miewodebodes sarwyavi wyali. magram aq arsebuli sarwyavi 
sistemebi TviTdinebiT zedapiruli morwyvis wesiT moqmedebs, rac xasiaTdeba wylis 
didi danakargebiT. amas xels uwyobs is faqti, rom aq arsebuli sairigacio 
danadgarebi, iseve rogorc sameurneo sawarmoebi 1992 wlidan ganadgurda, gaiCexa 
tyeebi da qarsacavi tyis zolebi, ris gamoc gaZlierda erozia, aRar xdeba 
mdinareTa wylianobisa da maTi gamoyenebis aRricxva, radgan auzSi mdebare 12 
hidrologiuri saguSagodan gauqmda 11 saguSago, sadac mravali wlis manZilze 
dReSi orjer izomeboda md. alaznisa da misi Senakadebis wylis xarjebi. darCa 
mxolod erTi saguSago md. alazanze sof. SaqrianTan, sadac izomeba wylis doneebi. 

aRsaniSnavia, rom mosaxleobis gaRatakeba gamoiwvia agreTve im gaugonarma 
faqtma, rom gauqmebul iqna saxelmwifo bankebSi arsebuli maTi kuTvnili fuladi 
saxsrebi. teqnikuri dazianebis gamo, gasuli ori aTeuli wlis ganmavlobaSi aRar 
funqcionirebda sarwyavi arxebi. sadReisod Catarebulia aRdgeniTi samuSaoebi da 
xdeba soflis meurneobis aRorZineba. 

arsebul sarwyav sistemebs funqcionireba uwevs ZiriTadad sarwyavi wylis 
deficitis pirobebSi zafxulis pikuri wyalmoTxovnilebis dros. magram vinaidan ar 
arsebobs wylis ganawilebis grafiki, amitom praqtikulad aq sarwyavi arxis sawyis 
ubnebTan arsebuli miwis farTobebis mepatroneebi ukontrolod da gadaWarbebuli 
raodenobiT moixmaren wyals, xolo igive arxis bolo ubnebTan arsebul sarwyav 
farTobebamde wyali veRar aRwevs da amitom mosavali iq aRar modis. amis gamo aq 
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mosaxleoba am farTobebs daumuSavebels tovebs, romlis Sedegad SeiniSneba 
gaudabnoebis procesis ganviTareba [7]. amas amZafrebs isic, rom glexebis 
cnobierebaSi aris mcdari azri “bevri wyali, bevri mosavali”. amitom glexebis 
mxridan xSirad xdeba sarwyavi wylis barbarosuli gamoyeneba normebisa da vadebis 
ugulebelyofiT, rac damRupvelad moqmedebs miwis nayofierebis SenarCunebaze. 

am problemis gadawyvetis efeqturi gzaa sarwyav sistemebze wyalmomxmarebelTa 
Soris wylis ganawilebis optimaluri sqemis danergva, rac ar moiTxovs kapitalur 
dabandebebs, radgan is SeiZleba Sedges adgilobriv arxis wyalmosargebleTa Soris 
urTierTSeTanxmebiT winaswar imis Sesaxeb, Tu vis, rodis da ra raodenobiT unda 
miewodos sarwyavi wyali, imis miuxedavad miwis farTobi arxis TavSia Tu boloSi. 
amrigad yvelas ecodineba Tu rodis da ra raodenobis wyali ekuTvnis. winaswar 
Sedgenili wyalganawilebis aseTi optimaluri sistemis gamoyenebiT SesaZlebeli 
iqneba sarwyavi farTobebis mniSvnelovani gazrda, mosavlianobis amaRleba da 
gaudabnoebis procesis Seneleba. 

garda amisa, md. alazanze qvemo magistraluri arxi zafxulis pikuri 
wyalmoTxovnilebis pirobebSi unda iRebdes mdinaridan 20-24 m3/wm wylis xarjs, 
magram imis gamo, rom ivlis-agvistoSi md. alazanze aris wyalmciroba da amasTan 
erTad am dros mdinaridan wyals iReben agreTve zemo alaznis magistraluri 
sistemis arxebi da sxva arasainJinro sarwyavi arxebic, amitom qvemo alaznis 
sarwyavi sistema faqtiurad iRebs mxolod 10 m3/wm wylis xarjs, e.i. normis 
ganaxevrebul raodenobas. 1992 wlamde md. alaznis wylis dabali donis dros 
sarwyavad satumbi sadgurebiT xorcieldeboda wylis amotumbva da arxis bolo 
ubnebis damatebiTi kveba, magram sadReisod am sadgurebis umetesoba aRar moqmedebs. 
amrigad mourwyveli rCeba arxis bolo 30 kilometris gaswvriv mdebare aTasobiT 
heqtari miwis farTobi, sadac morwyvis gareSe SeuZlebelia raime mosavlis miReba. 

aRsaniSnavia is faqtic, rom miuxedavad Catarebuli aRdgeniTi samuSaoebisa, 
sadReisod TviTdinebiT moqmedi zedapiruli sarwyavi sistemebisa da arxebis 
aradamakmayofilebeli teqnikuri mdgomareobis gamo, xdeba sarwyavi wylis didi 
danakargebi. wylis resursebis SenarCunebisa da maTi racionalurad gamoyenebis 
mizniT aucilebelia wyalgamoyenebis sistemebis sruli rekonstruqcia, 
reabilitacia da gafarToeba. gansakuTrebiT saWiroa satumbi sadgurebis amoqmedeba 
arxebSi wylis damatebiTi miwodebisaTvis. adgilobrivi mosaxleobis mobilizaciiT 
ki unda moxdes calkeul soflebSi Semavali sarwyavi arxebis gawmenda da aRdgena, 
raTa maqsimalurad Semcirdes wylis danakargebi. 

klimatis Tanamedrove globaluri daTbobis gamo mtknari wylis deficitis 
pirobebSi msoflios mraval qveyanaSi mcenareTa morwyvis mizniT gamoiyeneba 
wveTovani morwyvis wesi, romlis dros wylis danakargebi TiTqmis ar aris da 
ixarjeba mxolod 33 % im wylisa, rac unda daxarjuliyo im farTobis zedapiruli 
wesiT rwyvis dros, anu 3-jer ufro naklebi wyali daixarjeba da wylis ekonomia 
SeiZleba Seadginos 67 %, mcenareTa mosavlianoba ki izrdeba 10-jer [8]. amrigad 
wveTovani morwyvis danergva, sarwyavi wylis deficitian mdinareTa auzebSi 
gvalvianobis winaaRmdeg brZolis umniSvnelovanes RonisZiebad SeiZleba CaiTvalos. 
aRsaniSnavia, rom miuxedavad siZvirisa sadReisod kaxeTSi zogierTi fermeris mier 
ukve inergeba wveTovani rwyvis meTodi. 

morwyvis wesis SerCeva unda moxdes adgilobrivi bunebriv-sameurneo pirobebis 
gaTvaliswinebiT, magaliTad dawvimebiTi rwyva Seucvleli saSualebaa haeris 
datenianebis, wylis ekonomiurad xarjvis, niadagis damarilianobisa da eroziis 
sawinaaRmdegod. Tumca am manqanebis didi umravlesoba, Taviseburebebis gamo 
naklebad gamosayenebelia saqarTvelos pirobebisaTvis. isini ver pasuxoben garemos 
ekologiur moTxovnebs, magram aRsaniSnavia is faqti, rom sadReisod damuSavebulia 
axali gadasatani dasawvimi danadgari, romlis gamoyeneba ekologiuri 
usafrTxoebis garantias iZleva da SesaZlebelia rwyva Catardes didi qanobebisa da 
rTuli reliefis pirobebSi [9]. Tanamedrove dasawvimi teqnika winamorbedebisagan 
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gansxvavebiT gamoirCeva warmoeblobiT, moicavs did sarwyav farTs, uzrunvelyofs 
rwyvis procesebis avtomatizacias. 

mdinaris wylis zedapiruli Camonadenis daregulirebisa da miwisqveSa wylebis 
mosamateblad unda moxdes mdinaris xeobis ferdobebze masiuri tyeebis gaSeneba. 
SesaZleblobis farglebSi metad sasargeblo iqneba ferdobebis dateraseba da 
maTze gardigardmo xvna-Tesvis warmoeba. sasoflo-sameurneo savargulebze ki 
aucilebelia qarsacavi zolebis aRdgena da gamravleba. 

saWiroa degradirebuli niadagebisa da saZovrebis reabilitacia, gvalvagamZle 
mcenareTa kulturebis SerCeva da danergva, aucilebelia agreTve mosaxleobisa da 
fermerebis cnobierebis amaRleba sarwyavi wylis zomierad gamoyenebis Sesaxeb. 

imisaTvis, rom gvalvebis dros ar moxdes wylis deficiti, saWiroa mdinaris 
wylis resursebis daregulireba, dazogva da Sevseba. am mizniT mdinaris xeobis 
mdgradi geologiuri qanebisa da xelsayreli reliefis pirobebSi unda Seiqmnas 
mcire wyalsacavebis qseli, sadac ganxorcieldeba wyaldagroveba Semodgoma-
zamTrisa da gazafxulis wyaldidobis periodis gamouyenebeli wylis resursebisa, 
maTi Semdgomi racionalurad gamoyenebis mizniT zafxulSi pikuri 
wyalmoTxovnilebis periodSi sarwyavad, rodesac mdinareze aRiniSneba wylis 
ukmarisoba. 

wylis resursebis Sevsebis mizniT saWiroa agreTve Rrublebze aqtiuri 
zemoqmedebiT damatebiTi naleqebis miReba, romlis didi gamocdileba arsebobs 
hidrometeorologiis institutSi. Rrublebze zemoqmedeba SeiZleba Catardes 
aramarto Tbil sezonSi, aramed civ periodSic, rac xels Seuwyobs Tovlis safris 
sisqis momatebas da mdinaris Camonadenis gazrdas. Tbil periodSi ki Rrublebze 
zemoqmedebiT naleqebis momatebis garda SeiZleba Tavidan aviciloT setyvis 
saSiSroebac. amasTan dakavSirebiT aRsaniSnavia, rom ukve Seswavlilia aRmosavleT 
saqarTveloSi gavrcelebul RrubelTa resursebi, maTi sivrciT-droiTi ganawileba 
da maTze zemoqmedebis perspeqtiuli raionebi da xelsayreli periodebi [10]. 

sarwyavi sistemebiT wyalmomaragebis reJimis dagegmarebis dros, 
gaTvaliswinebul unda iqnes md. alaznis wylis xarjebis yovelwliuri prognozebi 
savegetacio periodSi, romelTa mixedviT SeiZleba winaswar dadgindes savegetacio 
periodis romel intervalSi iqneba SesaZlebloba morwyvisa mdinaris Camonadenis 
gamoyenebiT da romel intervalSi iqneba aucilebeli satumbi sadgurebis amoqmedeba 
an dawvimebiTi danadgarebis gamoyeneba an kidev xelovnurad naleqebis gazrda 
Rrublebze zemoqmedebiT. 

yvela zemoT CamoTvlili RonisZiebebis an maTi nawilis Catareba xels 
Seuwyobs aramarto gvalvasTan brZolas, aramed agreTve aq dawyebuli gaudabnoebis 
procesis Seneleba-SeCerebas da mosaxleobisa da qveynis ekonomikuri mdgomareobis 
gaumjobesebas. 
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uak  551.583 
saqarTveloSi wylis resursebis  integrirebuli marTvis 

problemaze 1980-iani wlebidan  warmoebul samuSaoTa mimoxilva 

                 T. cincaZe, b. beritaSvili, n. kapanaZe, s. mdivani 
saqarTvelos teqnikuri universitatis hidrometeorologiis instituti 

saqarTvelo, Tbilisi knaili1990@gmail.com 

2005 wels gaeros mier gamocemul klimatis cvlilebasTan adaptaciis saxelmZ-
Rvanelo dokumentSi [1] didi yuradReba daeTmo wylis resursebis integrirebuli 
marTvis problemas, radganac Tanamedrove etapze hidrometeorologiur procesebze 
monitoringis avtomatizebuli sistemebis danergvasTan erTad bevr qveyanaSi 
realobad iqca mdinareTa auzebSi wylis kompleqsuri marTvis sistemis mowyoba. 
aRniSnuli sistemebi miznad isaxavs wylis ekonomiur da optimalur xarjvas 
ekonomikis sxvadasxva seqtorebis moTxovnaTa dasakmayofileblad. amitom mimdinare 
saukuneSi, mosaxleobis zrdisa da naleqTa prognozirebuli Semcirebis pirobebSi, 
maTi praqtikaSi danergvis mniSvneloba sul ufro izrdeba. auzebis organizaciis 
saerTaSoriso qselis (International Network of Basin Organizations – INBO) monacemebis 
Tanaxmad, garda maRalganviTarebuli qveynebisa, wylis resursebis integrirebuli 
marTvis sistemebis danergvaze muSaoba mimdinareobs kamerunSi, ekvadorSi, CineTSi, 
alJirSi, tunisSi, TurqeTSi da sxv. [2]. yvela qveyanaSi wylis integrirebuli 
marTvis samuSaoTa erT-erT ZiriTad mizans Seadgens adaptireba klimatis mimdinare 
cvlilebasTan. 

XIX-XX saukuneebSi saqarTveloSi wylis resursebis kompleqsuri gamoyenebis 
detaluri mimoxilva 1970-iani wlebis mdgomareobiT moyvanilia n. uklebas mono-
grafiaSi [3], romelSic dawvrilebiTaa ganxiluli qveynis yvela mTavar mdinareTa 
auzebSi hidroenergetikuli, sairigacio, rekreaciuli da sxva saxis potencialis 
ganawileba. samwuxarod imdroindeli prioritetebis gaTvaliswinebiT, am monace-
mebSi calke ver moxerxda urbanuli (sayofacxovrebo, komerciuli da samrewvelo) 
wyalmoxmarebis komponentebis gamoyofa. 

hidrometeorologiis institutSi wylis resursebis marTvisa da Sefasebis 
problemaze muSaoba 1970-iani wlebis meore naxevridan mizanmimarTuli geziT 
warimarTa, rac gulisxmobda wylis resursebiT SedarebiT Rarib aRmosavleT 
saqarTvelos SerCeul regionSi – md.ioris auzSi – am resursebis detalur 
Seswavlas da Rrublebze zemoqmedebis meTodikiT aRniSnul teritoriaze naleqTa 
sezonuri jamebis gazrdas md. ioris Camonadenis mravalmxrivi gamoyenebis sferos 
gasafarToveblad. 1977 wels akad. g. svaniZis mier gamoTqmulma am ideam mxardaWera 
hpova respublikis xelmZRvanelobaSi, ris Sedegadac 1979 wlidan md. ioris auzSi 
daiwyo naleqTa xelovnuri gazrdis (nxg) samuSaoebi, romlebic miznad isaxavda 
md.ioris wylis resursebis kompleqsuri gamoyenebis xelSewyobas irigaciaSi, 
hidroenergetikaSi, didi qalaqebis (Tbilisisa da rusTavis) komunalur meurneobaSi, 
Tevzis meurneobaSi da rekreaciul saqmianobaSi. ioris poligoni aRWurvili iqna 
Rrublebsa da naleqebze dakvirvebis Casatarebeli radiolokatorebiT, naleqsazomi 
qseliTa da hidrometriuli danadgarebiT, rac saSualebas iZleoda Catarebuliyo 
Rrublebze xelovnuri zemoqmedebis operaciebi da Sefasebuliyo maTi efeqturoba. 
srulfasovani sakontrolo teritoriis uqonlobis gamo zemoqmedeba sacdel 
teritoriaze saerTo farTobiT 1000 km2 tardeboda randomizaciis meTodiT 
albaTobiT 2/3 zemoqmedebis sasargeblod. 

1981-1983 wlebis periodSi ioris poligonze konveqciur Rrublebze 
Catarebuli randomizebuli eqsperimentebis Sedegebis analiziT miRebuli 
monacemebis safuZvelze 1985-1986 ww. periodSi hidrometeorologis institutSi 
damuSavda Rrublebze xelovnuri zemoqmedebis SemTxvevaSi mdinaris Camonadenis 
formirebis maTematikuri modeli [4], romelSic sacdel teritoriaze calkeul 
Rrubelze Catarebuli zemoqmedebis Sedegebi ganixileba rogorc Camonadenis pikebis 
erToblioba auzis Camket kveTSi miRebul hidrografze. sakontrolo da sacdel 
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teritoriebze miRebuli Sedegebis SedarebisaTvis saWiroa gadasvla Camonadenis 
modulebze. sakontrolo teritoriis uqonlobis SemTxvevaSi dasaSvebia sacdeli da 
sakontrolo dReebs Soris randomizaciis Catareba Camonadenis garbenis drois 
auzisaTvis tipiuri mniSvnelobis gaTvaliswinebiT, romelic md.ioris pirobebSi 
naxevardReRamis (12 sT) toli aRmoCnda. naSromSi sailustraciod moyvanilia 1982 
wlis maisis Tvis lelovanis Camketi kveTisTvis miRebuli kompleqsuri hidrografi, 
romelzedac Camonadenis pikebis msvleloba mWidrod korelirebs Tvis ganmavlobaSi 
sacdel teritoriaze mZlavr konveqciur Rrublebze Catarebuli zemoqmedebis 
eqsperimentebTan. Ees modeli safuZvlad daedo ioris poligonze nxg samuSaoTa 
efeqtis Sesafaseblad 1985 wels g. svaniZis, n. begaliSvilisa da T. cincaZis mier 
SemoTavazebul Rrublebze randomizebuli eqsperimentebis efeqturobis dadgenis 
hidrologiur meTods [5]. magaliTis saxiT moyvanilia drois xsenebul monakveTSi 
(1981-1983 ww.) Catarebuli 53 sacdeli da 32 sakontrolo naxevardReRamis monacemTa 
Sedareba, romelmac aCvena, rom zemoqmedebis Sedegad Camonadenma moimata saSualod 
10%-iT, rac damtkicda naleqmzomi qselis monacemebSi naleqTa raodenobis 12%-iani 
saSualo nazrdiT. 

1981-1985 ww. periodSi Catarebuli zemoqmedebis ufro mravalricxovani 
eqsperimentuli monacemebis (98 sacdeli da 46 sakontrolo cda) safuZvelze g. 
svaniZem, m. vatianma da n. kapanaZem detalizebuli statistikuri analizis 

safuZvelze daadgines, rom niSnadobis doneze =0.05 sacdel naxevardReRameebSi 
sakontroloebTan SedarebiT aRiniSneba naleqTa raodenobis gazrda 24.6%-iT mais-
ivlisSi, 63.0%-iT ivnis-ivlisSi da 21.5%-iT april-oqtomberSi (anu mTlianad sezonis 
ganmavlobaSi) [6]. miaxlovebiTi SefasebiT, es xelovnuri danamati sacdel 
teritoriaze (1000 km2) zemoqmedebis periodSi (aprili-oqtomberi) aorTqlebaze 
danakargebis gaTvaliswinebiT Seadgenda 100 mln t. wyals, rac uzrunvelyofda 
samuSaoTa rentabelobas 1:5 rigisa. 

1991 wlidan, ssrk daSlasTan dakavSirebiT, nxg samuSaoebi ioris poligonze 
Sewyda. 1979-1990 wlebis manZilze poligonze miRebuli Sedegebis Semajamebeli 
analizi Sesrulda 1995 wlisTvis da igi mocemulia 1997 wels gamoqveynebul g. 
svaniZis, n. begaliSvilis da b. beritaSvilis naSromSi [7], romelSic moyvanilia 
detaluri monacemebi proeqt “ioris” Catarebis pirobebis, meTodologiisa da 
efeqturobis Sefasebis Sesaxeb. sul 1979-1990 ww. periodSi zemoqmedeba Catarda 165 
eqsperimentul erTeulSi (naxevardReRameSi) da sakontrolo erTeulebad 
datovebul iqna 80 erTeuli. damuSavebuli konveqciuri ujredebis raodenobam jamSi 
Seadgina 660, xolo sakontrolo ujredebis raodenobam 310. radiolokaciuri 
dakvirvebebis, naleqmzomi qselisa da md. iorze Camonadenis hidrologiuri 
gazomvebis monacemTa erToblivi analizis Sedegad 0.90 sando albaTobis doneze 
miRebul iqna, rom auzSi zemoqmedebis Sedegad wylis potenciuri damatebiTi 
resursebis sidide SeiZleba Sefasdes weliwadSi 30-70 mln. tonad, rac saguSago 
orxevze md. ioris sruli wliuri Camonadenis (440 mln. m3)sagrZnob nawils (7-16%) 
warmoadgens. zemoqmedebis teqnologiis daxvewisa da zamTris naleqTa gazrdis 
SesaZleblobis pirobebSi es maCvenebeli mosalodnelia 10-20%-mdec gaizardos, rac 
idealur Sedegad SeiZleba CaiTvalos. am gamokvlevebiT dasrulda 
hidrometeorologiis institutSi wylis resursebis Sefasebisa da marTvis 
problemebze muSaobis pirveli etapi da dasabami daedo wylis resursebis 
integrirebuli marTvis sistemaze gamokvlevebis meore etaps. 

kerZod, jer kidev 1995 wels institutSi SemuSavda saqarTveloSi sameliorac-
io sistemebis proeqtirebisa da eqsploataciisaTvis saWiro wyalbalansuri gamok-
vlevebis programa [8]. am programaSi dasaxelebul samuSaoebTan erTad institutis 
xelmZRvanelobam gansakuTrebuli yuradReba dauTmo wveTovani morwyvis problemas, 
risTvisac 1996 wels israelSi mivlinebuli iqna g. CikvaiZe. Sedegad 1998 wels man 
gamoaqveyna naSromi [9], romelSic mimoixila israelSi gamoyenebuli wveTovani mor-
wyvis sxvavasxva sistemebi da maTi teqnikuri aRWurviloba. SemdgomSi, 1998 wels, is-
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raelSi vizitis Sedegad, institutis xelmZRvanelobam (g. svaniZe da n. begaliSvili) 
Camoitana sacdel nakveTze wveTovani morwyvisaTvis saWiro aRWurviloba. sacdel 
teritoriad SerCeuli iqna sof. Zvel anagaSi arsebuli savele eqsperimentuli baza, 
Tumca sistemis gamarTva ver moxerxda misi nawilebis datacebis gamo da misi mowyo-
ba gadaido ufro xelsayreli pirobebis dadgomamde. miuxedavad amisa, mogvianebiT, 
2000 wlisTvis arsebuli literaturuli monacemebis mixedviT institutSi Sefasebu-
li iqna sxvadasxva klimatur zonaSi wveTovani morwyvis efeqturoba [10], romelmac 
TviTdinebiT zedapirul morwyvasTan SedarebiT SeiZleba uzrunvelyos sarwyavi 
wylis 67%-mde ekonomia. 

1990-iani wlebis mdgomareobiT saqarTvelos wylis resursebis gamoyenebis, 
mowyvladobisa da 2075 wlamde prognozirebis sakiTxebi gaanalizebulia g. svaniZis, 
v. comaiasa da r. mesxias 2001 wlis konceptualur naSromSi [11]. masSi ganxilulia 
saqarTvelos zedapiruli wylis resursebis istoriuli formirebis, geografiuli 
ganawilebisa da ekonomikis sxvadasxva seqtorSi moxmarebis sakiTxebi 2◦C -mde 
mosaloneli globaluri daTbobis fonze mdinareuli Camonadenis saprognozo 
monacemebTan erTad Sesabamisi saadaptacio RonisZiebebis WrilSi. ZiriTadi 
problemebidan dasaxelebulia wylis resursebis racionaluri gamoyenebis axali 
gzebis moZieba Tanamedrove teqnologiebis danergvis gziT, wyalmoxmarebis 
arsebuli sistemebis reabilitacia da gafarToeba, wveTovani morwyvis sistemis 
danergva. xazgasmulia kolxeTis dablobze ramdenime Waobis nakrZal zonad 
gamoxcadebis aucilebloba, sarwyav teritoriebze meoradi daWaobebis procesebTan 
brZolis saWiroeba, wyaldidobebis Semcirebis gzebidan wyalsacavebis mSeneblobis 
perspeqtiuloba. naSromSi calke yuradReba daeTmo seismurad aqtiur regionebSi 
dakvirvebis qselis mowyobis sakiTxs kldezvavebiTa da mewyerebiT xeobebis 
Caxergvis monitoringis sawarmoeblad. wylis resursebis Sevsebis gzebidan 
perspeqtiulad aris miCneuli Rrublebze xelovnuri zemoqmedebis meTodebi wlis 
rogorc Tbil, aseve civ periodebSi. gansakuTrebiT xazgasmulia specialuri 
sacdeli poligonis Seqmnis aucilebloba, sadac Catarebuli samecniero 
gamokvlevebi safuZvlad daedeboda wylis resursebis dazogvis, dacvisa da 
xelovnurad gazrdis RonisZiebaTa teqnikur-ekonomikur dasabuTebas. 

ganxiluli Sroma, romelic winamdebare mimoxilvis TemasTan SedarebiT 
gacilebiT ufro masStabur xasiaTs atarebs, Seqmnilia sabWoTa kavSiris daSlis 
Semdeg sawyis periodSi, anu 1990-ian wlebis meore naxevarSi da nawilobriv emTxveva 
gaeros klimatis cvlilebis CarCo konvenciisaTvis (UNFCCC) momzadebuli 
saqarTvelos pirveli erovnuli Setyobinebis [12] Sesabamisi Tavis monacemebs. 
amrigad, 1990-iani wlebis dasasrulisaTvis, hidrometeorologiis institutSi ukve 
momzadebuli iyo samecniero bazisi calkeuli mdinaris auzSi wylis resursebis 
kompleqsuri/integrirebuli marTvis sistemis Sesaqmnelad. Tumca, imis 
gaTvaliswinebiT, rom 1990-iani wlebis dasasrulisTvis saqarTveloSi jer ar iyo 
saTanado doneze ganviTarebuli teqnikuri baza calkeuli mdinaris auzSi 
hidrometeorologiur elmentebze monitoringis saTanado doneze sawarmoeblad, 
miRebul monacemTa telekomunikaciis saSualebiT Sesagroveblad da kompiuteruli 
gziT dasamuSaveblad, agreTve ar arsebobda modelis Seqmnis gamocdileba 
monitoringis monacemTa gamoyenebiT calkeuli seqtorebis wyalmoxmarebis normebis 
Sesafaseblad, saWiro gaxda dasmuli problemis Semadgeneli elementebi momdevno 
wlebSi damoukideblad damuSavebuliyo. samwuxarod es procesi dResac grZeldeba. 

amave periodSi, dasaxuli programis Sesabamisad, institutSi grZeldeboda 
saqarTvelos zedapiruli wylebis moxmarebis optimizaciis sxvadasxva aspeqtebis 
Seswavla. 

g. svaniZem da g. CikvaiZem naSromSi [13] naleqebiT sxvadasxva uzrunvelyofis 
pirobebSi Seafases aRmosavleT saqarTvelos mdinareTa auzebSi sarwyavi wylis 
deficiti regulirebis gareSe. miRebuli iqna, rom mdinareebi focxovi, faravani, 
debeda, qsani, aragvi da mtkvari mTlianad uzrunvelyofen axlo perspeqtivaSi 
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mosarwyavad dasaxul maTze mimagrebul farTobebs sarwyavi wyliT. TavianT auzebSi 
sarwyavi wyliT saerTod ver akmayofileben sasoflo-sameurneo savargulebs 
mdinareebi bugdaSeni, aslanka, algeTi, qcia-xrami, iori da alazani. aRsaniSnavia, 
rom Camonadenis regulirebis pirobebSi, anu wyalsacavebis agebis SemTxvevaSi  da 
mowinave wyaldamzogi teqnologiebis  (mag. wveTovani morwyvis) gamoyenebis 
SemTxvevaSi Sefasebis Sedegebi SeiZleba sul sxva yofiliyo, gansxvavebuli 
zedapiruli miSvebiT miRebuli Sedegebisagan.  

amasTan erTad, 1990-ian wlebamde arsebul monacemebze dayrdnobiT, g. CikvaiZisa 
da o. SveliZis  xelmZRvanelobiT avtorTa koleqtivma aRmosavleT saqarTvelos 
pirobebisaTvis SeimuSava optimaluri morwyvis normebi ZiriTadi sasoflo-
sameurneo kulturebis zrda-ganviTarebis sxvadasxva periodisaTvis [14]. moyvanili 
monacemebi moicavs kulturebis farTo diapazons da SesaZleblobas iZleva  
mimdinare cvlilebis gaTvaliswinebiT maTSi Setanili iqnas saTanado koreqtivebi 
haeris temperaturis, garemos sinotivisa da sxva parametrebis cvlilebis 
mxedvelobaSi miRebiT. 

garda amisa, r. mesxias mier dasavleT da aRmosavleT saqarTvelos pirobebSi 
sxvadasxva landSaftebisaTvis gaangariSebul iqna wylis balansis elementebi 
(naleqebi, Camonadeni, jamuri aorTqleba) simaRlis mixedviT maTi cvlilebis 
gaTvaliswinebiT [15]. sul ganxiluli iqna 11 landSaftis tipi dasaxlebuli 
punqtebisa da gzebis, sadrenaJo da sarwyavi sistemebis, Waobebisa da wyalsatevebis 
CaTvliT. simaRleTa diapazonSi 10-dan 3650 metramde z.d.  gamoTvlebis Sedegad 
dadgenili iqna, rom dasavleT saqarTveloSi Camonadenis ZiriTadi masis formirebis 
zona maqsimums aRwevs 2700-3200 m SualedSi da Seadgens saSualod 2800 mm, xolo 
aRmosavleT saqarTveloSi-3200-3600 m SualedSi da maqsimums Seadgens saSualod 1560 
mm. Catarebul gamokvlevebSi wylis balansis elementebidan, rogorc mcire sidide,  
ugulebelyofili iqna  niadagis zedapirsa da mcenareul safarze wylis dakaveba, 
Tumca mogvianebiT, 2007 wlisTvis es xarvezi avtoris mier Sevsebuli iqna da 
aRiniSna, rom Tovlis nadnobi da wvimis wylis niadagis zeda fenaSi da mcenareul 
zedapirze dakavebis sidideebis gaTvaliswineba Camonadenis modelSi da saprognozo 
damokidebulebebSi aucilebelia [16]. 

md. mtkvris auzis zemo nawilisTvis, saguSago Tbilisis Camketi kveTis 
wyalSemkreb teritoriaze ganlagebuli zogierTi hidrometeorologiuri punqtis 
monacemebi n. begaliSvilis, v. comaiasa da n.n. begaliSvilis mier [17] gamoyenebul 
iqna Camonadensa da klimatur elementebs Soris cnobili kavSirebis daxmarebiT 
Camonadenze klimatis SesaZlo cvlilebis gavlenis Sesafaseblad. ganxiluli iqna 
jamuri naleqisa da temperaturis savaraudo cvlilebis sxvadasxva scenari naleqTa 
10% da temperaturis ± 2◦C -iT Secvlis pirobebSi. eqstremaluri gvalvebis 

pirobebSi, miwisqveSa wylebis rolis gauTvaliswineblad, miRebuli iqna md. mtkvris 
Camonadenis 48%-iT Semcirebis SesaZlebloba. 

aRmosavleT  saqarTvelos mTavari mdinareebis (liaxvi, qsani, aragvi, alazani 
da iori) savegetacio periodSi wylianobis prognozirebis meTodika sarwyavi 
sistemebis momsaxurebis mizniT 2001 wlisTvis damuSavebuli iqna c. basilaSvilis, m. 
kartaSovasa da n. kobaxiZis mier [18]. naSromSi zogadi saxiT moyvanilia 
mravalfaqtoriani saprognozo modeli, romlis koreqtireba SesaZlebelia 
sxvadasxva prediqtoris gamoyenebiT. gansxvavebuli sainformacio uzrunvelyofis 
pirobebisTvis, magaliTis saxiT, md. aragvisTvis miRebulia Camonadenis 
gamosaTvleli oTxi gantoleba, romelTa safuZvelze prognozis Sedgena 
SesaZlebelia albaTuri formiTac. 

SemdgomSi, 2015 wels c. basilaSvilis mier Jinvalis wylsacavis auzisaTvis 
damuSavda Camonadenis prognozirebis ufro srulyofili meTodika [19], romliTac 
SesaZlebeli gaxda md. aragvis samive Senakadis da JinvalTan misi jamuri wliuri 
Camonadenis prognozireba sxvadasxva albaTuri uzrunvelyofiT 1-dan 99%-mde. garda 
amisa, amave naSromSi magaliTis saxiT moyvanilia savegetacio periodSi Camonadenis 
gamosaTvleli saprognozo gantolebebi maTi statistikuri maxasiaTeblebiT md. 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

31 
 

Savi aragvis SesarTavisaTvis da agreTve maqsimaluri Camonadenis grZelvadiani 
saprognozo gantolebebi md. aragvis samive SenakadisaTvis. amave dros aRniSnulia 
auzis wylis obieqtebze saTanado prevenciuli da napirsamagri RonisZiebebis 
Catarebis aucilebloba. 

iori-aragvis wyalsameurneo kompleqsuri sistemis gamoyenebiT qarTl-kaxeTis 
raionebSi gvalvis Sedegebis Serbilebis SesaZlebloba 2002 wels ganxiluli iqna g. 
grigolias, e. sabaZisa da g. xmalaZis naSromSi [20]. sionis, Jinvalisa da Tbilisis 
wyalsacavebis SeTanxmebul reJimSi muSaobisaTvis Tviuri intervalebis 
gaTvaliswinebiT SemoTavazebul iqna jgufuri modelirebis meTodi, romelSic 
cvladebisaTvis gamoyenebul iqneba jonsonis SB ganawileba. meTodis praqtikuli 
realizaciisaTvis saWiro hidrologiur dakvirvebaTa xangrZlivi da uwyveti 
rigebis gansaxilvel mdinareebsa da wyalsacavebze uqonlobis gamo misi gamocda da 
danergva ver ganxorcielda, Tumca faqtobrivad es naSromi warmoadgens ganxiluli 
ori mdinaris auzSi wylis resursebis integrirebuli marTvis sistemis Teoriul 
pirvel  saxes (prototips). 

amasTan dakavSirebiT unda aRiniSnos, rom mdinaris auzSi wylis resursebis 
integrirebuli marTvis ganxorcielebuli proeqtis magaliTs warmoadgens r. jonsis mier 
avstraliaSi miurei-darlingis auzSi mokled aRwerili samuSaoebi [21], romlebSic 
xazgasmulia maTematikuri modelis operatiuli gamoyenebis aucilebloba ekonomikis 
sxvadasxva dargis mier mdinaris auzSi arsebuli wylis resursebis optimaluri gamoyenebis 
saqmeSi. am TvalsazrisiT gansakuTrebiT Rirebulia swored avstraliis gamocdilebis 
gaziareba, romelmac gauZlo 2000-2009 wlebis uwyveti gvalvebis periods da gamoitana am 
gamocdilebidan miRebuli daskvnebi wylis resursebis momWirne da racionaluri moxmarebis 
meTodebis Sesaxeb. 

avstraliasTan erTad sistematurad aranakleb zarals ganicdis kaliforniis Static, 
romlisTvisac bolo xanebSi farTod gamoyenebuli wyalbalansuri modeli WEAP 21 d.ietsis, 
d. parkis, j.siberis, a. hiuber-lis da p. galbraitis mier iqna gamoyenebuli ori SerCeuli 
mdinaris auzSi sxvadasxva praqtikuli amocanebis gadasaWrelad [22]. 

 

WEAP 21 modeli gamoyenebuli iqna  saqarTvelos meore erovnul SetyobinebaSi 
[23] klimatis regionaluri modelis daxmarebiT mdinareebis alaznisa da ioris 
Camonadenis 2100 wlamde prognozirebisaTvis.  

saqarTvelos mtknari wylis resursuli potenciali da ekonomikis calkeuli 
dargebis mier misi moxmarebis raodenobrivi Sefasebebi 1990 da 2010 wlebis 
mdgomareobiT moyvanili iqna v. gelaZis, g. gelaZis, n. bolaSvilisa da n. 
maWavarianis naSromSi [24]. am naSromis mixedviT, aRmosavleT saqarTveloSi 2010 
wels soflis meurneobis seqtorSi moxmarebuli iyo 3.74 km3 wyali, ramac serTo 
wyalmoxmarebis (mrewvelobisa da komunaluri moxmarebis CaTvliT) 68% Seadgina. 
aRsaniSnavia, rom es sidide daemTxva g. svaniZisa da v. comaias redaqciiT Sedgenil 
monografiaSi [25] moyvanil saprognozo Sefasebas, romelic Seexeba md. mtkvris 
auzSi 1990 wels soflis meurneobaSi moxmarebuli wylis wils saerTo 
wyalmoxmarebaSi da axlos aRmoCnda 1980 wlisTvis miRebul faqtobriv sididesTan, 
romelmac Seadgina 65% (SedarebisTvis: komunaluri meurneoba - 5% , mrewveloba - 
22%, meTevzeoba -8%).  zemoT ganxilul naSromSi [24] wylis resursuli potencialis 
menejmentis yvelaze mizanSewonil saSualebad dasaxelebulia geografiuli 
sainformacio sistemebi (gss), romelTaTvisac 2008 wels dagegemili iyo monacemTa 
bazis Seqmna. am sistemebis safuZvelze 2011 wlisTvis geografiis institutis 
TanamSromelTa mier momzadda kaxeTis regionSi wylis resursebis marTvis 
saprogramo  naSromi [26]. 

2011 wels  Tsu geografiis institutis avtorTa koleqtivis (l. maWavariani, v. 
gelaZe, n. bolaSvili, T. yaralaSvili, n. geTiaSvili) mier gamoqveynebul zemoT 
aRniSnul naSromSi gaanalizebulia kaxeTis sairigacio sistemebis mdgomareoba 2010 
wlisTvis  da SemoTavazebulia xelovnuri dawvimebis axali sistemebisa da 
TviTdinebis meTodis gamoyeneba geosainformacio teqnologiebis monacemTa 
gamoyenebiT. sxva rekomendaciebTan erTad aRniSnulia wyalsameurneo marTvis 
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avtomatizebuli sistemebis danergvis mizanSewoniloba wyalmoxmarebis kontrolis 
uzrunvelyofis gaTvaliswinebiT. aRniSnuli problemis garSemo msgavsi 
mosazrebebia gamoTqmuli imave institutis avtorebis mier 2015 wels momzadebul 
naSromSi [27], sadac damatebiT aRniSnulia md. alaznis sairigacio potencialis 
arsebiTi gazrdis SesaZlebloba dedofliswyaros municipalitetis samxreT 
nawilSi zemo alaznis sarwyavi sistemis dasrulebis SemTxvevaSi. 

korelaciuri kavSiri naleqebsa da Camonadens Soris mcire mdinaris magaliTze 
2008 wels Seswavlil iqna g. grigolias, m. alaverdaSvilis, v. trapaiZis, g. 
bregvaZis, d. kiknaZis, n. xufeniasa da n. kokaias mier [28]. saanalizod SeirCa 190 km2 
farTobis mqone md. veres auzi, romelSic 1963-2007 ww. periodSi mimdinareobda 
uwyveti dakvirvebebi atmosferul naleqebsa da Camonadenze. aRmoCnda, rom Tveebis 
mixedviT korelaciis koeficienti Camonadensa da naleqebs Soris icvleba 
diapazonSi 0.17-dan 0.70-mde, sadac yvelaze mWidro kavSirebi aRiniSna uxvnaleqian 
TveebSi (aprili-ivnisi), xolo susti - zamTris wyalmcirobis TveebSi (noemberi-
dekemberi), rodesac CamonadenSi dominirebs miwisqveSa mdgeneli. 

2015 wlisTvis klimatis daTbobis sul ufro mkveTr gamovlinebasTan erTad 
aRmosvleT saqarTveloSi wylis resursebis kompleqsuri marTvis ideam, romelic 
ukve ganixileboda 2001-2008 ww. periodSi statiebSi [11, 20 da 24], mzardi aqtualoba 
SeiZina. amas mowmobs qveyanaSi bolo aTi wlis manZilze SemuSavebuli klimatis 
cvlilebasTan saadaptacio proeqtebis arasruli CamonaTvali [29], romelSic 34 
proeqtidan xuTi Seexeba kaxeTis regionSi sasoflo-sameurneo miwebis morwyvis 
problemas, es proeqtebi detaluradaa ganxiluli saqarTvelos mesame erovnuli 
Setyobinebis Tanmdev dokumentSi [30]. 

 

wylis resursebis integrirebuli marTvis problemebi am resursebiT SedarebiT Rarib 
somxeTis respublikaSi 2014 wlis mdgomareobiT ganxilulia v. stefanianisa da m. galstianis 
statiaSi [31], sadac aRniSnulia, rom 2040 wlamde klimatis cvlilebis saprognozo 
monacemebiT sevanis tbis auzSi mosalodnelia naleqTa Semcireba 5-6%-iT, rac kidev ufro 
gaamwvavebs qveyanaSi arsebul wyalmomaragebis daZabul situacias. araratis velze gruntis 
wylebis donis katastroful klebasTan dakavSirebiT aSkara gaxda ekonomikis yvela dargis 
moTxovnaTa gaTvaliswinebiT rogorc zedapiruli, ise miwisqveSa wylebis inventarizacia da 
wylis kadastris formireba, romelzedac damyarebuli iqneba wyalmoxmarebis nebarTvebi. 
wylis resursebis integrirebuli marTvis maTematikuri modeli unda iTvaliswinebdes 
safinanso, uflebrivi Sesabamisobis, instituciuri Sesatyvisobis, ekologiuri 
usafrTxoebisa da sazogadoebrivi cnobierebis amaRlebis Sefasebebs. SemuSavebuli modeli 
unda uzrunvelyofdes miRebuli gadawyvetilebebis gamWvirvalobas da TanamSromlobas 
wylis momxmarebelTa Soris. 

 

2015 wels Tsu geografiis institutis avtorTa koleqtivis mier (v. gelaZe, n. 
bolaSvili, T. yaralaSvili, n. maWavariani, n. CixraZe, d. qarTveliSvili) gamoqveynda 
zemoT ukve naxsenebi naSromi, romelSic ganxilulia kaxeTSi wylis resursebis 
menejmentis sistemis Seqmnis safuZvlebi [27]. geografiuli sainformacio sistemis 
gamoyenebiT miRebuli monacemebis bazaze statiaSi moyvanilia cnobebi md. alaznis 
auzSi arsebuli sarwyavi sistemis Sesaxeb, xazgasmulia misi reabilitaciis 
aucilebloba morwyvis axali teqnologiebis danergvasTan erTad, maT Soris 
xelovnuri dawvimebis meTodis farTo gamoyenebis perspeqtiuloba. md. alaznis 
SedarebiTi wyaluxvobis gaTvaliswinebiT naSromSi naklebi yuradReba daeTmo md. 
ioris wylis resursebis gamoyenebis sakiTxs, razedac aqcenti gakeTda stu 
hidrometeorologiis institutis mier momdevno wels momzadebul SromaSi [32]. 

es Sroma eyrdnoba stu reqtoris a. frangiSvilis mier 2016 wlis TebervalSi 
wamoyenebul ideas saqarTvelos teritoriaze hidrometeorologiuri elementebis 
monitoringis avtomatizebuli sistemis mowyobis Sesaxeb. sawyis etapad Cvens mier 
2016 wlis ivnisSi SeTavazebuli iqna md. ioris auzis teritoriaze wylis 
resursebis marTvis integrirebuli menejmentis sistemis Seqmna naleqTa xelovnuri 
gazrdis samuSaoTa TanxlebiT. am proeqts pirobiTad SeiZleba ewodos `iori-2~. 
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magaliTis saxiT aRebuli iqna avstraliaSi miurei-darlingis auzSi 
warmoebuli wylis resursebis optimaluri marTvis praqtika, romelic saSualebas 
iZleva mtknari wylis limitirebuli moxmarebis farglebSi, arsebuli 
wyalsameurneo infrastruqturis gamarTuli muSaobis pirobebSi, miRweuli iqnas 
optimaluri kompromisi wylis resursebis SeTanxmebuli gamoyenebisa agrarul, 
urbanul da bioekologiur seqtorebs Soris [21]. 

am ideaze dayrdnobiT SromaSi [32] md. ioris auzis fizikur-geografiuli 
pirobebis mimoxilvis Semdeg moyvanilia cnobebi ekonomikisa da mosaxleobis 
Sesaxeb auzSi Semavali municipalitetebis mixedviT, informacia auzSi wylis 
resursebis gamoyenebis istoriidan da misi arsebuli mdgomareobis Sesaxeb. calkea 
ganxiluli wylis menejmentis integrirebuli sistemis gegma da misi calkeuli 
elementebi, sam seqtorad dayofil auzSi hidrologiuri da meteorologiuri 
deteqtorebis savaraudo ganTavsebis rukebi, romlebic moicavs 92 meteorologiur 
da 13 hidrologiur deteqtors, agreTve auzSi naleqTa xelovnuri gazrdis 
meTodika, romelic eyrdnoba hidrometeorologiis institutis mier 1979-1990 wlebSi 
md. ioris auzSi wlis Tbil periodSi Catarebul naleqTa xelovnuri gamowvevis 
samuSaoTa Sedegebs. 

aRniSnuli Sromis momzadebasTan erTdroulad 2016 wels saqarTvelos adgi-
lobriv TviTmmarTvelobaTa erovnuli asociaciisa da USAID-is mier gamoqveynda 
klimatis cvlilebasTan adaptaciis gzamkvlevi [33], romelSic moyvanilia sagulis-
xmo informacia 2015 wlis mdgomareobiT saqarTveloSi irigaciis sistemebis faqtiu-
ri gamoyenebis Sesaxeb municipalitetebis mixedviT. kerZod, moyvanili cnobebis Ta-
naxmad, md. aragvis teritoriis umetes nawilze sairigacio sistemebis faqtiuri ga-
moyenebis maCvenebeli minimaluria (0.000-0.026) da igi saSualosTan miaxloebul sidi-
des (0.398) aRwevs  mxolod mcxeTis municipalitetis samxreT nawilSi. aRniSnuli 
maCvenebeli metad dabalia agreTve md. ioris auzSi dedofliswyaros teritoriaze 
(0.026), siRnaRis (0.132) da TianeTis (0.160-0.207) municipalitetebis teritoriaze, Tumca 
SedarebiT maRalia sagarejos municipalitetis teritoriaze (0.269). SedarebisTvis, 
xsenebuli maCvenebeli maqsimalur sidideebs aRwevs kaspis (0.983), gardabnisa (0.759) 
da bolnisis (0.671) municipalitetebis teritoriaze. yovelive es mowmobs mdinareeb-
is aragvisa da ioris auzebSi sairigacio sistemebis reabilitaciisa da gafarToeb-
is aucileblobas. 

rac Seexeba  wylis resursebis integrirebuli marTvis sistemis perspeqtiul 
rols klimatis cvlilebasTan adaptirebis samuSaoTa ganviTarebis saqmeSi, stu hid-
rometeorologiis institutis avtorTa  koleqtivis mier 2017 wlisTvis ganxiluli 
iqna aRniSnuli sistemis savaraudo danergvis upiratesobani qveynis ekonomikis pri-
oritetul seqtorebSi - soflis meurneobasa da turizmSi, agreTve didi qalaqebis 
(Tbilisi da rusTavi) konglomeratis ganviTarebaSi [34] (Semsr. b. beritaSvili, n. 
kapanaZe, T. cincaZe, l. qarTveliSvili, n. zotikiSvili). kerZod, soflis meurneobis 
seqtorSi aRmosavleT saqarTvelos regionebisTvis Catarebulma saeqsperto 
Sefasebebma aCvena, rom sarwyavad wylis resursebis efeqturad gamoyenebis 
SemTxvevaSi  klimatis prognozirebuli cvlilebasTan adaptaciis potenciali 
saSualo maCvenebliT SeiZleba Sefasdes mesxeT-javaxeTsa da Sida qarTlSi, maRali 
maCvenebliT mcxeTa-TianeTsa, qvemo qarTlsa da kaxeTSi. es migviTiTebs imaze, rom 
momavalSi soflis meurneobis produqtiuloba aRmosavleT saqarTvelos regionebSi 
uSualod iqneba ganpirobebuli wylis resursebis momWirne da efeqturi gamoyenebiT 
da am regionebSi wylis resursebis integrirebuli marTvis sistemis danergva 
umniSvnelovanes amocanas Seadgens. winaaRmdeg SemTxvevaSi soflis meurneoba, 
gansakuTrebiT gvalvian wlebSi, sul mudam CamosarCenad iqneba ganwiruli.  

rac Seexeba ekonomikis meore prioritetul seqtors - turizms, misi samomavlo 
ganviTareba aRmosavleT saqarTvelos mTian regionebSi, saerTaSoriso turizmSi 
amJamad damkvidrebuli standartebis gaTvaliswinebiT, saerTod SeuZlebeli iqneba 
turistuli obieqtebis uxvi da xarisxiani wyalmomaragebis gareSe. cxadia, rom am 
amocanis gadaWris erT-erT mTavar rgols warmoadgens wylis integrirebuli 
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marTvis sistemis danergva, rac wyalmoxmarebis infrastruqturis mowesrigebasTan 
erTad uzrunvelyofs aRmosavleT saqarTvloSi aRniSnuli dargis warmatebul 
ganviTarebas klimatis mosalodneli cvlilebis pirobebSi. 

Tu amas davumatebT wylis resursebis gadamwyvet rols urbanuli 
infrastruqturis ganviTarebaSi (sayofacxovrebo, sawarmoo da sanitaruli 
wyalmoxmareba, mwvane safaris uzrunvelyofa sarwyavi wyliT da sxv.), naTeli xdeba 
aRmosavleT saqarTvelos bunebrivad limitirebuli wylis resursebis pirobebSi 
maTi integrirebuli menejmentis sistemis Seqmnis aqtualoba, romlis pirvel 
sacdel poligonad SeiZleba dasaxeldes md. ioris auzi, xolo SemdgomSi 
analogiurma samuSaoebma SeiZleba moicvas aRmosavleT saqarTvelos centralur 
nawilSi erTmaneTTan dakavSirebuli 3 wyalsacavis sistema [20] maT wyalSemkrebze 
moqmedi teritoriul-ekonomikuri kompleqsiT. 

ganxiluli sakiTxis aqtualobam da proeqt iori-2-Si monawileobam biZgi misca  
hidrometeorologiis institutis axalgazrda specialists, Tsu doqtorants s. 
mdivans waredgina 2018 wlis ivnisSi S. rusTavelis erovnul samecniero fondSi 
ganacxadi proeqtis Ssrulebaze „mdinare aragvis auzis wylis integrirebuli 
marTvis safuZvlebi“ (xelmZRvaneli d. kereseliZe). 

wylis resursebis integrirebuli marTvis problemaze saqarTveloSi bolo 
periodSi Catarebuli samuSoebis mokle mimoxilvidan SesaZlebelia Semdegi 
daskvnebis gamotana: 
1. ganxiluli Sromebis siidan SesaZlebelia 5 naSromis gamoyofa, romelTac  
SeiZleba saetapo mniSvneloba mieniWos. maT Soris pirvelia g. svaniZis, v. comaiasa 
da r. mesxias 2001 wels gamoqveynebuli konceptualuri naSromi [11], romelSic 
wylis resursebis kompleqsuri marTvis problemasTan mimarTebaSi gaanalizebulia 
wylis resursebis racionaluri gamoyenebis gzebi, xazgasmulia axali, Tanamedrove 
wyaldamzogi sistemebis, ZiriTadad wveTovani morwyvis sistemebis danergvis 
aucilebloba, wyalsacavebis qselis gafarToebis perspeqtiuloba da naleqTa 
xelovnuri gazrdis samuSaoebis aRdgenis mizanSewoniloba. gansakuTrebiT 
aqcentirebulia specialuri sacdeli poligonis Seqmnis idea, romelic 
gamoyenebuli iqneba wylis resursebis dazogvis, dacvisa da kompleqsuri 
gamoyenebis meTodebis Sesaqmnelad da praqtikaSi dasanergad. 
 meore saetapo naSromad SeiZleba CaiTvalos 2002 wels g.grigolias, e. sabaZis 
da g.xmalaZis mier gamoqveynebuli statia [20] sadac gamoTqmulia aRmosavleT 
saqarTvelos centralur nawilSi arsebuli 3 wyalsacavis kombinirebuli marTvis 
idea wyalmoTxovnil prioritetebis gaTvaliswinebiT. naSromSi SemoTavazebulia  
Camonadenis modelirebis meTodi, romelic hidrologiur dakvirvebaTa rigebis 
Tanamedrove meTodebiT aRdenis Semdeg SeiZleba moyvanil iqnas operatiuli 
gamoyenebis donemde. 

2. amave kategoriis mesame sakvanZo naSromad gvesaxeba v. gelaZis, g. gelaZis, n. bo-
laSvilisa da n. maWavarianis mier 2008 wels gamoqveynebuli statia [24], 
romelSic geografiuli sainformacio sistemebi (gss) miTiTebulia rogorc 
wylis resursuli potencialisa da menejmentis  problemis gadaWris   ZiriTadi 
saSualeba. naSromSi moyvanilia obieqtebis vrceli sia, romelTa maxasiaTeblebi 
safuZvlad daedeba dasmuli amocanis Tanamedrove doneze gadaWras. 

3. wylis resursebis marTvis sakiTxs kaxeTis regionSi (ZiriTadad md. alaznis 
auzSi) Seexeba 2011 wels  n. maWavarianis,  v. gelaZis, n. bolaSvilis, T. 
yaralaSvilisa da  n. geTiaSvilis mier momzadebul saetapo naSromi [26], 
romelSic Camoyalibebulia kaxeTis regionSi wylis resursebis marTvis 
koncefcia gss monacemebis gamoyenebiT. 

4. dabolos, moyvanili siidan mexuTe saetapo naSromad unda CaiTvalos, 2016 wels, 
stu hidrometeorologiis institutSi md. ioris auzisTvis hidrometeorologiu-
ri parametrebis monitoringis bazaze dagegmili wylis integrirebuli menejmen-
tis sistemis dasabuTeba [32], romelSic gaTvaliswinebulia statiaSi [11] gamoTqmu-
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li SeniSvna Rrublebze zemoqmedebis gziT wylis resursebis Sevsebis perspeqti-
ulobis Sesaxeb. 

5. winamdebare mimoxilvis analizidan vlindeba 2000-iani wlebis dasawyisidan 
aRmosavleT saqarTveloSi wylis resursebis integrirebuli menejmentis ideis 
ganviTareba ori mimarTulebiT - gss monacemTa gamoyenebiT md. alaznis auzSi da 
hidrometeorologiuri parametrebis monitoringis qselis monacemTa gamoyenebiT 
md. ioris auzSi. pirvel mimarTulebas  aviTarebs  Tsu geografiis instituti  
[26], xolo meores - stu hidrometeorologiis instituti [32]. meore mimarTulebis 
samuSaoebSi atmosferul naleqTa da mdinareuli Camonadenis monitoringTan 
erTad gaTvaliswinebulia md. ioris auzSi naleqTa xelovnuri gazrdis 
samuSaoTa warmoebac. 

6. mdinaris auzSi wylis resursebis marTvis orive koncefciaSi daumuSavebeli 
rCeba ekonomikis calkeul dargebs Soris wylis resursebis ganawilebis 
maTematikuri modeli, romelic unda iTvaliswinebdes konkretuli wlis amindis 
cvlad pirobebSi dargebis efeqturobas wylis arsebul da moTxovnad resursebs 
Soris. 

7. calke samomavlo amocanas Seadgens SerCeuli mdinaris auzis teritoriaze 
naleqTa, zedapiruli Camonadenisa da miwisqveSa wylebis, niadagis zedapirisa da 
mcenareuli safaris Sesaxeb monacemTa Segrovebis, kompiuteruli damuSavebisa da 
analizis erTiani sistemis Seqmna SemdgomSi garemos monitoringis sistemaSi misi 
gaerTianebis perspeqtiviT. 

8. integrirebuli menejmentis sistemis amoqmedebis Semdeg aranakleb mniSvnelobas 
SeiZens miRebuli produqciis /informaciis momxmareblamde miyvana da Sedegebis 
adgilze realizeba Catarebuli samuSaoebis efeqturobis Sesafaseblad. 
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saqarTveloSi wylis resursebis  integrirebuli  marTvis problemaze 1980-iani 
wlebidan  warmoebul samuSaoTa mokle mimoxilva. /T. cincaZe, b. beritaSvili, n. 
kapanaZe, s. mdivani/. stu-is hmi-is SromaTa krebuli. - 2018. - t.125. -  gv.27-38 qarT.; 
rez.: qarT., ingl., rus. 
mimoxilulia hidrometeorologiis institutSi wylis resursebis Sevsebisa da mar-
Tvis problemaze 1970-iani wlebis meore naxevridan warmoebuli samuSaoebi. pirvel 
etapze es samuSaoebi moicavda md. ioris auzis zemowelSi konveqciuri Rrublebidan 
naleqTa xelovnuri gazrdis eqsperimentebs. 1979-1990 ww. periodSi Catarebuli 970 
eqsperimentis Sedegad miRebul iqna 1000km2 farTobis auzis teritoriaze wylis po-
tenciuri resursebis 7-12%-iT gazrdis SesaZlebloba sando albaTobis doneze 0.90. 
samuSaoTa meore etapi daiwyo 1995 wels samelioracio sistemebis proeqtirebisa da 
eqspluataciisaTvis saWiro wyalbalansuri gamokvlevebis programis SedgeniT. mis 
Sesasruleblad institutSi sxva samuSaoebTan erTad gaanalizda saqarTvelos 
wylis resursebis gamoyenebis, mowyvladobisa da 2075 wlamde prognozirebis 
sakiTxebi, Sefasda aRmosavleT saqarTvelos mdinareTa auzebSi sarwyavi wylis 
deficiti da SemuSavda optimaluri morwyvis normebi ZiriTadi kulturebis zrda-
ganviTarebis sxvadasxva periodisaTvis. damuSavda aRmosavleT saqarTvelos mTavari 
mdinareebis wylianobis prognozirebis sxvadasxva meTodebi. ganxilulia agreTve 
Tsu geografiis institutis mier Sesrulebuli ramdenime naSromi, romlebic Seexeba 
geosainformacio teqnologiebis monacemTa gamoyenebiT md.alaznis auzSi wyal-
sameurneo marTvis avtomatizebuli sistemebis danergvis sakiTxs. calkea gamoyo-
fili hidrometinstitutis mier md. ioris auzis wylis resursebis integrirebuli 
menejmentis sistemis Seqmnis problema, romelSic Sedis institutis samuSaoTa 
pirvel etapze miRebuli Sedegebis gamoyeneba.  

 
Overview of activities carried out since 1980es in Georgia on the problem of integrated management of 

water resources. /T. Tsintsadze, B. Beritashvili,  N. Kapanadze, S. Mdivani/.  Tansactions of the IHM at the 

GTU. - 2018. - vol.125. - pp.27-38. - Georg.; Summ: Georg., Eng., Rus. 

Activities undertaken by the Institute of Hydrometeorology since the end 1970es  on the problem of refilling  

and management of water resources are reviewed. At  the first stage these works comprised precipitation 

enhancement experiments from the convective clouds in the upper port of R. Iori basin. Resulting from 970 

tests carried out during the 1979-1990 period, the possibility of increasing potential water resources by 7-12% 

at the confidence probability level 0.90 has been established. The second stage started in 1995 with working out 
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of program  on water  balance research. For its implementation,  among other topics, the use, vulnerability and 

projection up the 2075of Georgia’s  water resources were analyzed, deficiency of irrigation water in the 

catchments of rivers in East Georgia was assessed and optimal irrigation norms  for main crops were 

determined. Different methods for the prediction of water content in the rivers of East Georgia were worked 

out. Some works performed by the TSU Institute of Geography are also discussed concerning the use of GIS 

for the integrated management of water resources in the basin of R. Alazani. Separately is reviewed the 

problem of creation of integrated water management system in the catchment of R. Iori which includes the 

application of results obtained by the Institute of Hydrometeorology at the initial stage of activities in this field.   

 

Обзор работ, выполненных в Грузии с 1980-х годов в области проблемы интегрированного 

управления водными ресурсами/Цинцадзе Т.Н., Бериташвили Б.Ш., Капанадзе Н.И., Мдивани С.Г./ 

Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.27-38. - Груз.; Рез: Груз., Англ., Рус. 

Дан обзор работ, выполненных с конца 1970-х годов в Институте гидрометеорологии по проблеме 

пополнения и управления водных ресурсов. На первом этапе эти работы включали эксперименты по 

искусственному увеличению осадков из конвективных облаков в верхней части бассейна р.Иори. В 

результате проведения 970 экспериментов за период 1979-1990 гг. была установлена возможность 

увеличения потенциальных водных ресурсов на 7-12% при уровне доверительной вероятности 0.90. 

Второй этап был начат в 1995 году составлением программы воднобалансовых исследований. Для ее 

выполнения наряду с другими работами, были проанализированы вопросы использования, уязвимости 

и прогнозирования водных ресурсов Грузии до 2075 года, был оценен дефицит поливной воды в 

бассейнах рек Восточной Грузии и определены оптимальные нормы полива для основных 

сельскохозяйственных культур. Были разработаны различные методы прогнозирования водности 

главных рек Восточной Грузии. Рассмотрены также несколько Трудов Института географии ТГУ, 

касающихся вопроса внедрения автоматизированных систем водохозяйственного управления в 

бассейне р.Алазани с использованием данных ГИС. Отдельно выделена проблема создания в бассейне 

р.Иори интегрированной системы менеджмента водных ресурсов, в которую входит использование 

результатов работ, выполненных в Институте гидрометеорологии на первом этапе разработки этой 
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УДК 551.521.3 

СЕЛЕКТИВНОЕ ПОГЛОЩЕНИЕ  АТМОСФЕРНЫХ АЭРОЗОЛЕЙ МОРСКОЙ 

БЕРЕГОВОЙ ЗОНЫ  В СПЕКТРАЛЬНОМ ДИАПАЗОНЕ 0.52.-0.80 МКМ 
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зоны в   спектральном диапазоне 0.52-0.80 мкм 

  

Знание оптических свойств аэрозолей имеет важное значение для функционирования космического 

мониторинга атмосферных процессов.  Переносящий информацию    электромагнитный сигнал при 

распространении в полидисперсной атмосфере подвергается значительной деформации при 

взаимодействии    с атмосферными аэрозолями.   

 Электромагнитное излучение частично рассеивается на атмосферных аэрозолях и 

закономерность этого рассеяния в основном установлена [1,2].  Однако, еще в середине прошлого века 

было известно [3-9], что в спектральном диапазоне солнечного излучения существуют области 

селективного поглощения аэрозолей. Предусмотреть их задача чрезвычайно трудная, так как для этого 

необходимо знать состав аэрозолей, но установить именно состав на какой-либо территории в 

произвольное время представляет собой сложнейшую задачу. Приблизительное решение упомянутых 

проблем сравнительно легко возможно для тех территорий, где существуют постоянные источники  

одних и тех же аэрозолей. Такими территориями можно считать прибрежную полосу океанов и морей, 

где систематически должен существовать смешанный состав морских и континентальных аэрозолей.  

Целью этой работы представляет в прибрежной зоне экспериментальное определение функции 

поглощения  смешанных (морского и континентального происхождения)  атмосферных аэрозолей,  в  

спектральном  диапазоне 0.52 – 0.80 мкм.  

Комплексный эксперимент в течение многих лет проводился на востоке Черного моря, 

непосредственно в морской береговой зоне, где достаточно развито крупное промышленное 

производство и недостатка в антропогенных аэрозолях не наблюдается, а также в непосредственной 

близости от него в высокогорной зоне (более чем 2000м над уровнем моря), где аэрозоли должны быть 

в основном естественного (фонового) происхождения. 

Изучение эти двух типов аэрозолей, на начальном этапе исследования, происходило раздельно и 

в дальнейшем им условно присвоены названия: антропогенные и фоновые аэрозоли. 

Информация в случае чистого неба, была получена более, чем в 2500 комплексных экспе-

риментах, с использованием аппаратуры, которая измеряла спектральный состав прямой солнечной 

радиации, достигающей  подстилающую поверхность. Эта информация приведена в работе [10]. 

 Вместе со спектральным составом прямой солнечной радиации синхронно измерялись 

вертикальное распределение водяного пара в атмосфере и общее количество озона. 

По величине лучистой энергии солнца, в каждом спектральном участке, определялась величина 

ослабления энергии в вертикальном направлении всей атмосферы и, учитывая молекулярное рассеяние, 

поглощение водяной парой и озоном, определялась оптическая плотность («толща») атмосферной 

аэрозоли [11]. 

Посредством интерференционных светофильтров осуществлялось выделение спектральных 

участков из полной лучистой энергии солнца. Интенсивность спектральной энергии измерялась в 

приблизительно равноудаленных 28 спектральных участках от 0.341 до1.067 мкм. Полуширина 

функций пропускания светофильтров колебались в пределах 0.008-0.029 мкм [10]. 

Почти во всех экспериментах наблюдались участки слабого селективного поглощения в 

диапазоне 0.5 – 0.8 мкм.   

На рис.1 представлены нормированные функции распределения оптических плотностей 

аэрозоля для всех экспериментов в указанном диапазоне.  Коэффициент нормирования для каждой 

длины волны представляет собой среднее арифметическое плотностей во всех проведенных 

экспериментах (на рисунке, на вертикальной оси отложено число случаев).  

Отметим, что различия абсолютных значений оптических плотностей для антропогенных (а) и 

фоновых (b) аэрозолей для всех рассмотренных длин волн приблизительно одинаковы. В частности, в 

один и тот же период оптические плотности фоновых аэрозолей на 20-30% меньше, чем оптические 
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плотности антропогенных аэрозолей для соответствующих длин волн. Различны диапазоны их 

изменений, они для фоновых аэрозолей гораздо больше чем для антропогенных. 

Как известно, накопление аэрозолей, особенно в приземном слое, во второй половине дня 

должно быть значительным. Интенсивность поглощения в это время вероятно будет более заметной. 

Вместе с этим, определенный интерес представляет процесс накопления антропогенных и естественных 

аэрозолей в атмосфере в течении дня. Поэтому множество экспериментальных данных было 

сгруппировано по часам. 
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  Рис.1  Распределение  нормированных оптических плотностей антропогенных (а)  и 

фоновых(b)  аэрозолей для следующих участков длин волн с центрами: 1 – 0.520 мкм; 2 – 0.547 мкм; 3 – 

0.613 мкм; 4 – 0.636 мкм; 5 – 0.672 мкм; 6 – 0.702 мкм; 7 – 0.739 мкм; 8 – 0.800 мкм.   

   

 Изменение оптических плотностей аэрозолей в течении дня для рассмотренных восьми 

участков длин волн для антропогенных и фоновых аэрозолей дано на рис.2 (на горизонтальных осях 

отложены часы). Как видно из рис.2, процесс накопления аэрозолей в атмосфере в течении дня четко 

выражен   только для фоновых аэрозолей. Для антропогенных аэрозолей он менее заметен.  
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Рис.2. Изменение в течении дня нормированных  спектральных оптических плотностей - для 

антропогенных(непрерывная кривая)  и  для фоновых (прерывистая кривая) аэрозолей. Числа 

определяют участки волн (см. Рис.1). 
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Для количественных оценок процесса ослабления влияния прямой солнечной радиации на 

атмосферные аэрозоли, часто применяют т.н. эмпирическую формулу Ангстрема, которая имеет 

следующий вид: 

τα = α λ -n  ,                                                                                 (1) 

где τα –оптическая плотность аэрозолей,  λ –длина волны в мкм, α и n-эмпирические 

коэффициенты.  

 Разумеется, формула (1) не предусматривает селективное поглощение, она выражает 

монотонное уменьшение оптической плотности с увеличением длины волны. Поэтому она определяет 

только процесс уменьшения лучистой энергии, вызванное рассеянием на аэрозолях. Так как этот 

процесс происходит с одинаковой закономерностью на всех участках длины волны, то корреляционная 

связь оптических плотностей аэрозолей для разных длин волн должна быть достаточно высокой.    

Если на каком-либо участке рассматриваемого диапазона длины волны имеет место селективное 

поглощение, тогда корреляционная связь этого участка с остальными участками снизится. Величина 

понижения должна зависеть от интенсивности поглощения. Таким образом, корреляционная функция, 

определяющая связь оптических плотностей аэрозолей в определенном диапазоне длин волн, может 

дать информацию о поглощении аэрозолями лучистой энергии. Как уже было отмечено, в 

экспериментальных данных наблюдался процесс поглощения аэрозолями в диапазоне 0.52-0.80 мкм. На 

рис.3 показано изменение коэффициента корреляции (rτ τ) относительно длины волны при отсутствии 

поглощения (α)    и при наличии поглощения   (b).  

Графики на рисунке построены по данным одного максимально загрязненного дня 

приблизительно к 16 часам.  В отсутствии поглощения (рис.4α) значения коэффициентов корреляции 

вычислены с помощью формулы (1), где α и n эмпирические значения коэффициентов определены на 

основе фактических данных только для длин волн 0.52 и 0.80 мкм. Для случая же поглощения (рис.4b) 

использованы фактические оптические плотности аэрозолей для 8 выделенных участков. 

 
→мкм 

Рис.3 Изменение корреляционной функции оптической плотности аэрозолей относительно 

длины волны при отсутствии поглощения (α)  и при наличии поглощения   (b).  

 

Для количественной оценки функции интенсивности поглощения аэрозолей, на основе данных 

всех проведенных экспериментов, был применен принцип сравнения графиков, представленный на 

рис.4. Так как значения оптических плотностей аэрозолей значительно изменялись в течении дня, то 

данные были сгруппированы следующим образом – в течении дня с 9 до 19 часов множество 

антропогенных и фоновых аэрозолей разделили на подмножества для каждого часа. 
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На рис. 4а и 4б даны изменения корреляционных функций оптических плотностей аэрозолей по 

длинам волн для антропогенных и естественных (фоновых) аэрозолей по часам в течении дня (с 9 до 19 

часов) 

Представленные графики дают ясную картину изменения в течении дня интенсивности 

поглощения аэрозолей в спектральном диапазоне 0.52 – 0.80 мкм. Следует отметить, что указанные 

изменения интенсивности поглощения аэрозолей в течении дня хорошо согласуются с изменением 

оптической плотности при длине волны 0.80 мкм. Это дает возможность связать интенсивность 

поглощения аэрозолей, с оптической плотности аэрозоля при длине волн 0.80 мкм, где поглощения 

аэрозолей не происходит.  

Для подмножеств, сгруппированных по часам, как для антропогенных, так и для фоновых 

аэрозолей, были рассчитаны эмпирические коэффициенты α и n. Полученные результаты представлены 

в таблице 1 
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Рис.4а. Рис.4в. 

Изменения коэффициентов корреляции  (r)   в спектральном диапазоне  0.52-0.80 мкм, для 

антропогенных аэрозолей в течении дня (9-10,10-11,.....,18-19 часов ) 

 

Таблица 1.Изменения параметров a и n в течении дня для фоновых и антропогенных аэрозолей с учетом 

поглощения и при его отсутсвии 

Часы 

Естественные (фоновые) аэрозоли Антропогенные аэрозоли 

Поглощение учтено Без поглощения Поглощение учтено Без поглощения 

 n  n  n  n 

9 - 10 0.186 1.70 0.157 1.24 0.099 1.28 0.118 1.14 

10 - 11 0.164 1.27 0.140 1.39 0.117 1.15 0.135 1.08 

11 - 12 0.174 1.21 0.157 1.25 0.104 1.27 0.126 1.18 

12 - 13 0.147 1.44 0.127 1.48 0.107 1.32 0.125 1.30 

13 - 14 0.163 1.31 0.134 1.37 0.111 1.23 0.128 1.26 

14 - 15 0.163 1.34 0.127 1.45 0.113 1.19 0.130 1.15 

15 - 16 0.163 1.24 0.131 1.36 0.115 1.14 0.139 1.13 

16 - 17 0.183 1.20 0.154 1.28 0.123 1.03 0.147 0.98 

17 - 18 0.184 1.14 0.156 1.26 0.120 1.12 0.143 1.00 

18 - 19 0.195 1.15 0.177 1.21 0.112 1.12 0.130 1.00 

 

Эмпирические коэффициенты  вычисленны как при наличии поглощения, так и в отсутсвии 

такового. При вычислении коэффициентов с учетом поглощения, были выбраны восемь участков в 
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спектральный диапазоне (0.52 – 0.80 мкм), в которых проводились измерения. Вычисления выполнены 

методом наименьших квадратов [12].  При отсутствии поглощения для вычислений взяты только 

границы рассматриваемого диапазона, где поглощение незначительно, т.е. участки с центрами 0.52 и 

0.80 мкм. 

Данные в Таблице 1 разницы между значениями оптических плотностей аэрозолей в отсутствии 

поглощения, вычисленных с помощью α и n, и фактическими значениями оптических плотностей в 

соответствующем спектральном участке определяет интенсивность поглощения аэрозолей, 

характеризующую данный участок. Результаты оценок этой разницы в рассматриваемом спектральном 

диапазоне для всех подмножеств, для антропогенных и фоновых аэрозолей, представлены на рис.5. 

Таким образом, полученные значения определяют функцию поглощения аэрозолей в спектральном 

диапазоне 0.52-0.80 мкм.. 
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Рис.5. Функция селективного поглощения атмосферных аэрозолей- антропогенных 

(непрерывная кривая) и фоновых (прерывистая кривая) - в диапазоне длин волн 0.52-0.80 мкм и ее 

изменения в течении дня. 

 

Как это очевидно из данных рис.5, разница между функциями поглощения для антропогенных и 

фоновых аэрозолей небольшая. В основном в случае антропогенных аэрозолей поглощение 

происходит чуть более интенсивно, чем для фоновых. Это подтверждает также рис.6, на котором 

объединены все экспериментальные данные и для каждого спектрального участка отмечены величины 

среднеквадратичного отклонения.  
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Рис.6. Объединенная функция поглощения для антропогенных и фоновых аэрозолей в 

спектральном диапазоне 0.52 – 0.80 мкм по данным всех  экспериментов и ее аппроксимация 

(прерывистая кривая) по формуле (1) (начальная длина волны λ=0.52 мкм, конечная- λ= 0.80 мкм).  
 

Короткие вертикальные отрезки на рис.6 определяют величины среднеквадратичного 

отклонения. Они показывают, что разница для антропогенных и фоновых аэрозолей меньше величины 

погрешности. Поэтому было принято решение объединить значения данных для антропогенных и 

фоновых аэрозолей.  

Объединенное множество оптических плотностей для антропогенных и фоновых аэрозолей, в 

спектральном участке с центром в 0.80мкм было разделено на 6 групп с центрами 0.05, 0.10, 0.15, . . ., 

0.30 мкм с шагом 0.05 мкм. В каждой группе шириной 0.05мкм определили средние значения 

оптических плотностей, и во взятых восьми спектральных участках произвели их интерполяцию шагом 

0.01 мкм по всем длинам волн в спектральном диапазоне 0.52-0.80 мкм. Полученные таким образом 

значения приведены в таблице 2.                                                                 

 

Таблица 2 Значения оптических плотностей атмосферных аэрозолей, определяющее 

селективное поглощение и диапазоне 0.52-0.80 мкм, в морской прибрежной зоне  

λ мкм 
τ0.8 

0.05 0.10 0.15 0.20 0.25 0.30 

0.52 0.000 0.000 0.000 0.000 0.000 0.000 

0.53 0.005 0.006 0.008 0.009 0.010 0.012 

0.54 0.009 0.012 0.015 0.017 0.020 0.022 

0.55 0.013 0.017 0.021 0.024 0.028 0.032 

0.56 0.016 0.021 0.026 0.030 0.035 0.039 

0.57 0.020 0.025 0.031 0.036 0.041 0.047 

0.58 0.024 0.030 0.037 0.043 0.049 0.026 

0.59 0.027 0.034 0.042 0.049 0.056 0.064 

0.60 0.031 0.039 0.048 0.056 0.064 0.073 

0.61 0.036 0.046 0.056 0.065 0.075 0.085 

0.62 0.048 0.061 0.074 0.086 0.099 0.012 

0.63 0.056 0.071 0.086 0.101 0.116 0.130 

0.64 0.052 0.066 0.081 0.085 0.109 0.123 

0.65 0.035 0.045 0.055 0.064 0.074 0.083 

0.66 0.021 0.027 0.033 0.038 0.044 0.050 

0.67 0.016 0.021 0.026 0.030 0.035 0.039 

0.68 0.015 0.019 0.023 0.027 0.031 0.035 

0.69 0.015 0.019 0.024 0.027 0.031 0.035 

0.70 0.017 0.022 0.027 0.031 0.036 0.041 

0.71 0.020 0.026 0.032 0.037 0.043 0.048 

0.72 0.026 0.033 0.040 0.047 0.054 0.060 

0.73 0.031 0.039 0.048 0.056 0.064 0.073 

0.74 0.034 0.043 0.023 0.052 0.071 0.080 

0.75 0.027 0.034 0.042 0.049 0.056 0.064 

0.76 0.020 0.025 0.031 0.036 0.041 0.047 

0.77 0.014 0.018 0.022 0.025 0.029 0.033 

0.78 0.006 0.008 0.010 0.011 0.013 0.015 

0.79 0.002 0.003 0.004 0.004 0.005 0.006 

0.80 0.000 0.000 0.000 0.000 0.000 0.000 
 

В соответствии с данными Таблицы 2 на рис.7, графически представлено изменение оптической 

плотности аэрозолей с длиной волны λ, вызванное поглощением излучения смешанными аэрозолями   

(континентальными и морского происхождения) в спектральном диапазоне 0.52-0.80 мкм.  
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Рис.7.  Функция поглощения оптической плотности аэрозолей в спектральном диапазоне 0.52-

0.80 мкм, когда оптическая плотность рассеяния при λ=0.8 мкм равна : 0.05 (1); 0.10 (2); 0.15 (3); 0.20 

(4); 0.25 (5) и 0.30 (6).  

Таким образом, в морской береговой зоне величина уменьшения лучистой энергии солнца в 

спектральном диапазоне 0.52-0.80 мкм, может быть определена с помощью Таблицы 2 или 

графическим представлением на рис.7.  Для этого должно быть известно значение оптической 

плотности аэрозолей, соответствующее длине волны λ=0.8 мкм. 
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zRvis sanapiro zonaSi atmosferuli aerozolebis seleqtiuri STanTqma 0.52-0.80 mkm 

speqtrul diapazonSi. /TavarTqilaZe k., bolaSvili n., begaliSvili n./stu-is hmi-is 
SromaTa krabuli. - 2018. - t.125. -  gv.39-46 rus.; rez.: qarT., ingl., rus. 
Seswavlilia zRvis sanapiro zonaSi kontinenturi da zRvismieri warmoSobis 

atmosferuli aerosolebis optikuri Tvisebebi, kerZod speqtrul diapazonSi 0.52-0.80 

mkm aerozolebis STanTqmis funqcia. safuZvlad udevs  wlebis manZilze kompleqsuri 

eqspediciebis dros, aRniSnuli speqtruli diapazonis SigniT 8 ubanze, interferen-
ciuli Suqfiltrebis gamoyenebiT miRebuli mzis pirdapiri radiaciis mniSvnelobebi 

(2500-ze meti SemTxveva). paralelurad izomeboda atmosferoSi wylis orTqlis 

vertikaluri ganawileba da ozonis Semcveloba. aRniSnuli diapazonis sawyis da bolo 

ubnebze (sadac STanTqmas adgili ar qonda) miRebuli aerozolebis optikuri 
simkvriveebidan ganisazRvreboda angstremis formulis empiriuli koeficientebi da 
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isini saSualebas iZleodnen diapazonis SigniT rva ubanze dagvedgina aerozolebis 

STanTqmis funqcia.  
 

Selective Absorption of the Atmospheric Aerosols of Sea Coast Zone in 0.52-0.80 Microns Spectral 

Range. /Тavartkiladze K., Bolashvili N., Begalishvili N./Tansactions of the IHM at the GTU. - 2018. - vol.125. 

- pp.39-46. - Rus.; Summ: Georg., Eng., Rus. 

 The optical properties of mixed (continental and marine origin) atmospheric aerosols in the coastal zone 

have been studied, in particular, absorbing function the aerosols in 0.52 - 0.80 micrometer spectral range. Over 

the years, more than 2,500 complex expeditions were carried out, during which in 28 spectral regions the 

spectral composition of direct solar radiation with the help of optical filters in a 0.341 to 1067 micrometer 

spectral range were measured. At the same time, the vertical distribution of water vapor in the atmosphere and 

the total amount of ozone were also measured. 

The empirical coefficients of the Angstrom formula were determined from the optical density at the beginning 

and at the end of the spectral range (where no absorption was observed), and they made it possible to determine 

the aerosol absorption function at 8 points of this range. 

 

Селективное поглащение атмосферных аерозолей морской береговой зоны в спектралбном 

диапазоне 0.52-0.80 МКМ./ Таварткиладзе К.А., Болашвили Н.Р., Бегалишвили Н.А./ Сб. Трудов ИГМ 

ГТУ-а. - 2018. - вып.125. - c.39-46. - Рус.; Рез: Груз., Англ., Рус. 

Изучены оптические свойства смешанных (континентальных и морского происхождения) аэрозолей в 

морской береговой зоне, в частности, функция поглощения аэрозолей в спектральном диапазоне 0.52 – 

0.80 мкм. На основе данных более 2500 комплексных экспедиций, проведенных в течении многих лет,  

с помощью интерференционных светофильтров измерялся спектральный состав прямой солнечной 

радиации в 28 спектральных областях в спектральном диапазоне 0.341-1.067 мкм.   Параллельно 

измерялись вертикальное распределение в атмосфере водяного пара  и общее количество озона. Из 

оптической плотности в начале и в конце спектрального диапазона (где поглощение не наблюдается) 

определялись эмпирические коэффициенты формулы Ангстрема и они давали возможность определить 

функцию  аэрозольного поглощения на 8 точках указанного диапазона 
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uak 551. 481.1 
saqarTvelos tbebis katalogis zogadi mimoxilva 

s. gorgijaniZe 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 

 

bunebriv wyalsatevs, romelic warmoadgens xmeleTis zedapirze sxvadasxva for-
misa da sididis wyliT savse qvabuls, tba ewodeba. tbebi arsebobs gamdinare da ga-
udinare. gamdinare tbebia, romlebidanac zedapiruli wylebi mdinareebis saxiT ga-
moedineba, gaudinari ki zedapiruli wylebis gadinebas moklebulia. dedamiwaze uam-
ravi tbaa, maTi farTobi 2.7 mln km aRwevs, rac xmeleTis farTobis 1.8 %-s Seadgens. 
tbebis warmoSobisaTvis mTavaria reliefi, tbis qvabuli da wylis dadebiTi balan-
sis arseboba. msoflioSi tbebi araTanabradaa ganawilebuli. tbebiT umdidres mxa-
res warmoadgens fineTi.  

tbebis qvabulebi endogenuri da egzogenuri procesebis Sedegad warmoiSoba. gene-
zisis mixedviT gvaqvs: teqtonikuri, vulkanuri, myinvaruli, namdinarevi, lagunuri, 
karstuli da sxv. tbebi. maTi nairgvaroba gamixateba rogorc zomebSi, aseve formeb-
sa  da reJimSi. farTobiT yvelaze didi tbaa kaspiis tba (zRva-tba) - 371 aTasi km, 
romlis siRrme - 980 m-s aRwevs. farTobiT meore, xolo mtknar tbebs Soris pirveli 
aris zemo tba (84.2 aTasi km) - CrdiloeT amerikaSi, Semdeg modis viqtoria (69.5 aTa-
si km) - afrikaSi, huroni - CrdiloeT amerikaSi, titikaka samxreT amerikaSi, lado-
gis, onegis, Jenevis tbebi evropaSi da sxv. msoflioSi uRrmesi tba baikalia, rom-
lis siRrme 1620 m-s aRemateba. mas 336 mdinare da nakaduli erTvis, romelTa Soris 
udidesia md. selenga. xolo tbidan gamoedineba erTi mdinare - angara. siRrmiT meo-
re tbaa tanganika (1435 m) afrikaSi, aziaSi yvelaze grZeli tba balxaSis tbaa, misi 
wyali dasavleT nawilSi mtknaria, aRmosavleTSi ki - mlaSe.  

tbebis simravliT gamoirCeva saqarTveloc. mniSvnelovani tbebia: faravani, pali-
astomi, karwaxi, tabawyuri, xanCali, riwa, yeli da sxv.  

erT-erTi mniSvnelovani faqtoria tebebis dayofa warmoSobis mixedviT, rac gana-
pirobebs maTi saSiSroebis mosalodnel riskebs, gansazRvravs maT daniSnulebas, ek-
ologiur Taviseburebebs da mniSvnelobas geografiuli landSaftisaTvis. bolo mo-
nacemebiT saqarTveloSi 859 tba aris. Tumca xangrZlivobidan gamomdinare maT Sesa-
xeb monacemebi dauzustebelia. amitom mniSvnelovania saqarTvelos tbebisTvis Tana-
medrove katalogis Seqmna, rac srul informacias mogvcems maTi gavrcelebis, raod-
enobis, xasiaTis Taiseburebebze.  

tbebis warmoSoba dakavSirebulia mraval faqtorze. romelic SemdgomSi gansaz-
Rvravs tbebis moqmedebis xasiaTs. magaliTad vulkanur Rvarze warmoqmnili tbebi, 
kerZod, javaxeTis TiTqmis yvela tba gamoirCeva mdgradobiT, xolo iseTi tbebi, ro-
melTa warmoSoba dakavSirebulia kldezvavebis CamosvlasTan an qaris moqmedebas-
Tan, sxvadasxva xangrZlivobis periodiT xasiaTdebian.  

unda aRiniSnos, rom tbebis umetesoba ganicdis kvdomas, anu tbis me-5-e stadias. 
amitom unda moxdes yvela tbis sistematizacia, Semdgom maTi dayofa warmoSobisa 
da farTobebis sididis mixedviT. didi mniSvneloba eniWeba saSiSi tbebis (tbebi, ro-
melTa garRvevas warsulSi hqonda adgili da amJamadac ar aris gamoricxuli) gamo-
yofasa da maTi mdgradobis dadgenas. aseve yuradsaRebia is tbebic, romelTac emuq-
reba gaqroba, rac momavalSi Sesabamis regionisTvis gamoiwvevs ekologiur katas-
trofas.  

orive SemTxevaSi katalogi daexmareba yvela saWiro municipalitetsa da regions 
tbebis momavali mdgomareobisa da xasiaTis gaTvaliswinebaSi, maTi gamoyenebis per-
speqtivebis gansazRvrasa da aTvisebaSi. 

katalogSi yvela morfologiuri parametri iqneba mocemuli im tbebze, romelTa 
Sesaxebac arsebobs informacia, Tumca aris tbebi, romelTa Sesaxeb aranairi cnoba 
ar arsebobs da arc maTi saxelebia dafiqsirebuli.  

nebismier SemTxeveaSi, SesaZleblobis farglebSi, aRricxuli iqneba yvela tba da 
saWiro informacia maTi gavrcelebis arialebze geografiuli TvalsazrisiT. rac 
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mniSvnelovan wvlils Seitans saqarTvelos hidrologiuri reJimis sistemaSi, mogv-
cems srul saxes tbebis gavrcelebebze da Taviseburebebze.  

 
 

 
 
 
nax. 1. saqarTvelos teritoriaze ganlagebuli tbebis sqematuri ruka 
 

  

 
 
 

nax. 2. saqarTvelos daraionebis ruka Caxegvebis, dagubebebisa da nazRvlevi 
wyalmovardnebis aqtivobis mixedviT. 
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saqarTvelos  tbebi 

# afxazeTi aWara 
samegrelo zemo 

svaneTi guria 
1 amtyeli mwvane  didi toba varCxi didi narionali 
2 aniSxwara nuris (pioneris)  paliastomi grigoleTi 
3 didi bebesiri tbiyeli papanwyvili imnaTis  
4 gagida Rorjomi tobavarCxili mTispiri  
5 gorafis  sxalTa farTowyaro mcire narionali 
6 derikvaraaZiSi Wili CipsTa mcire  
7 inkiTi gonio varCxi nadarbazevis  
8 mzi Savi wvirmis  paliastomi 
9 oqrowyali ardagani   oqros  
10 patara riwa     oCoCxa 
11 riwis      Calaubnis  
12 cisferi      WinWaos  
13 didi mcra (anna)     japanis  
14 patara mcra       

15 vercxlis        

16 lixTa       

17 menoni       

18 miwara       

19 fsikva       

20 mwvane       

# imereTi 

raWa-
leCxumi 
qvemo 

svaneTi 

samcxe 
javaxeTi 

qvemo 
qarTli 

kaxeTi 
mcxeTa 
mTianeTi 

Sida 
qarTli 

1 devi sakao abuli bareTi  grZeli  abudelauri  bateTi  
2 xaxieTi sasvano buRdaSeni kumisi  kapataZi arCvebi  erwo 
3   sawublia vaCiani  marabda naxevartba bazaleTi qvedi 
4     zeresi sanTi saxare  yeli    
5     zreski  Capaevki qaCaltba wodoreTi   
6     kaxisi  xadiki  qoCebis Wili   
7     lamazi  jandari yajiris      
8     levani   jiqurebis     
9     madaTafa         

10     mrude          

11     saRamo          

12     tabawyuri         

13     faravani         

14     wundi         

15     xanCali          

16     xozafini          

17     jaji         

118     lurji         

19     SiSveli         

20     diditba         
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saqarTvelos tbebis katalogis zogadi mimoxilva  /s. gorgijaniZe/ stu-is hmi-is 
SromaTa krabuli. - 2018. - t.125. -  gv.47-50 qarT.; rez.: qarT., ingl., rus. 
statiaSi ganxilulia saqarTvelos tbebis Tanamedrove mdgomareoba. aRniSnulia ma-
Ti maxasiaTeblebi, rogorc geografiuli mdebareobis da warmoSobis mixedviT, aseve 
mniSvnelovani tbebis morfometriuli maxasiaTeblebiT. ganxilulia aseve tbebis ek-
ologiuri mdgomareoba, maTi garRvevis SemTxvevaSi gamowveuli stiqiuri katastro-
febi da Sedegebi. aRwerilia katalogSi mocemuli informacia zogadi saxiT. aseve 
statiaSi mocemulia tebebis gavrcelebis sqematuri rukebi da cxrilebi. 

 

Georgian Lakes Catalog  General Reviews./S. Gorgijanidze/Tansactions of the IHM at the GTU. - 2018. - vol.125. 

- pp.47-50. - Georg.; Summ: Georg., Eng., Rus. 
The article describes the modern state of Georgia's lakes. Their characteristics are described as geographical location and 

origin, as well as morphometric characteristics of significant lakes. The ecological condition of the lakes is also 

considered, including natural disasters and consequences of their breach. The information presented in the catalog is 

described in general form. The article also provides schematic maps and spreadsheets. 

 

Общий обзор каталога озиор Грузии./С. Н. Горгиджанидзе/ Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - 

c.47-50. - Груз.; Рез: Груз., Англ., Рус. 
В статье описывается современное состояние озер Грузии. Их характеристики описаны как географическое 

положение и происхождение, а также морфометрические характеристики значительных озер. Также учитывается 

экологическое состояние озер, в том числе стихийные бедствия и последствия их нарушения. Информация, 

представленная в каталоге, описана в общем виде. В статье также представлены схематические карты и таблицы. 
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uak 551.583  
 samegrelo-zemo svaneTis regionis agroklimatur pirobebSi Txilis 

kulturis agrobiologiuri Taviseburebani 

m.melaZe, g.melaZe 

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

 
samegrelo - zemo svaneTis regioni moicavs vake dablobebs, gorak-borcvian, 

mTian da maRalmTian teritoriebs zR. donidan 2000 m da met simaRleze. regionis 
dablobi nawili, zR. donidan 100-150 m simaRlemde farTodaa gaSlili Savi zRvisa-
ken, rac xelsayrel pirobebs qmnis socialur-ekonomikuri ganviTarebis Tvalsazri-
siT.  

regionis klimaturi pirobebis CamoyalibebaSi mniSvnelovania reliefis hifso-
metruli ganviTareba. kerZod, aRiniSneba haeris temperaturis kleba simaRlis zrdis 
Sesabamisad, rogorc tenian subtropikul zonaSi, zRvis donidan 400-500 m simaRle-
ze, aseve zomier klimatur, 1000 m simaRleze da kontinentalur 1000-1500 m da meti 
simaRlis zonebSi. regionis zRvis sanapiro dablobi teritoria xasiaTdeba zRvis 
notio subtropikuli klimatiT, Tumca adgilis vertikaluri zonalobis mixedviT 
gamoiyofa gansxvavebuli agroklimaturi zonebi [1].  

aRniSnuli regionis agroklimaturi da niadaguri (gavrcelebulia wiTelmiwa, 
yviTelmiwa eweri, yomrali, mTa-mdelos, kordian-karbonatuli, aluviuri, niadagebi) 
pirobebi xelsayrelia erTwliani da mravalwliani kulturebis warmoebisaTvis. re-
gionSi kargad viTardeba rogorc Txilis kultura, aseve Cai, citrusebi, teqnikuri, 
zeTovani da eTerzeTovani kulturebi, vazi, kivi, keTilSobili dafna, xexilovani 
kulturebi da sxva. mTian da maRalmTian pirobebSi iwarmoeba marcvleuli, bostneu-
li da sxva kulturebi.   

mocemul regionSi warmoebul agrokulturaTa Soris Txili erT-erTi mniSvne-
lovani saeqsporto produqtia. misi nayofi da gadamuSavebis Sedegad miRebuli pro-
duqtebi farTodaa cnobili. romelsac mravalmxrivi gamoyenebis praqtika gaaCnia, 
rogorc nedleuls sakonditro warmoebaSi, aseve medicinasa da kulinariaSi.  sameg-
relo-zemo svaneTis regionSi 2014 wlis monacemebiT Txilis farTobma 34 563 ha Se-
adgina, xolo mosavalma 21.4 aTasi tona, rac am kulturis mTliani warmoebis 57% 
Seadgens.  

Txilis agrobiologiuri Taviseburebani gulisxmobs kulturis fenologiuri 
fazebis, zrdis donis, mosavlianobis, mTavar mavnebelTa da avadmyofobaTa mimarT 
risk-faqtorebis gansazRvrasa da maT Sefasebas. kvebiT Rirebulebas, romelic mcena-
ris jiSis, adgilmdebareobisa da niadagur-klimaturi pirobebis gavleniT icvleba 
gansazRvravs nedleulSi cximis, cilis, bioaqtiur nivTierebaTa Semcveloba. regi-
onSi xalxuri seleqciis Sedegad Camoyalibda Txilis jiSebi da formebi, romle-
bic uxvi msxmoiarobiT, garemo pirobebisadmi kargi adaptaciiT da sxva mravali da-
debiTi agrobiologiuri TvisebebiT gamoirCevian. maTi kaloriulobis indeqsi 63-72% 
Seadgens, rac Turquli, espanuri, berZnuli da italiuri jiSebis kaloriulobis 
dones daaxloebiT 7-8%-iT aRemateba [2].  

Txili mravalwliani, merqniani mcenarea, romelic miekuTvneba kaklovanebs. aR-
niSnuli kultura jiSis (cxenisZuZu, nemsa, Svelisyura, anakliuri, gulSiSvela, de-
doflis TiTi, xaWapura) da gavrcelebis mixedviT izrdeba 2-dan 10 m simaRlemde. mi-
si sicocxlis xangrZlivoba 60-80 wels Seadgens. Txilis nayofis kvebiT Rirebule-
bas gansazRvravs nayofSi rogorc bioaqtiuri nivTierebaTa, aseve cilebis da cxime-
bis  Semcveloba. Txilis guli Seicavs 14-18% cilebs, 3.5% Saqars da 71% cximebs [3].  

Txilis kultura misi agrobiologiuri Taviseburebidan gamomdinare, zrda-gan-
viTarebis periodSi garemo pirobebis mimarT kompleqsuri xasiaTisaa. igi maRali 
yinvagamZleobis gamo aRmosavleT saqarTvelos rionebSic vrceldeba, Tumca dasav-
leT saqarTvelos teniani subtropikuli garemo Txilis mosavlianobiTa da nayofis 
xarisxobrivi maCveneblebiT ufro perspeqtiulia. dasavleTis subtropikebSi Txilis 
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kultura siTbos siWarbes an naklebobas ar ganicdis. yinvebisagan Zlier ar ziande-
ba, Tumca calkeul SemTvevebSi adgili aqvs axalgazrda kvirtebisa da yvavilebis 
gazafxulis wayinvebisagan dazianebas. Txilis kulturis normaluri zrda-ganviTa-
rebisa da maRali mosavlis misaRebad mniSvnelovania intensiuri ganaTeba, rac gan-
sazRvravs fotosinTezis produqtiulobas.  

zemoaRniSnul regionSi Txilis kulturis msoflio bazrisaTvis farTod gavr-
celebisa da misi maRali sasaqonle Rirebulebis konkurentunariani produqciis mi-
Rebis SesaZleblobas ganapirobebs arsebuli xelsayreli agroklimaturi maxasiaT-
eblebi (cxrili 1) [4]. 

 

cxr. 1 samegrelo-zemo svaneTis regionis ZiriTadi agroklimaturi maxasiaTeblebi 
(1948-2017 ww.) 
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cxrilis mixedviT, tenian subtropikul da mTian zonebSi savegetacio 
periodis xangrZlivoba, aqtiur temperaturaTa (>10°C) da atmosferuli naleqebis (mm) 
jamebis sakmaod maRali maCveneblebia. maRalmTiani zonisaTvis sruliad 
damakmayofilebelia aRniSnuli maCveneblebi Txilis saadreo jiSebis ganviTarebisa 
da mosavlisaTvis. savegetacio periodSi, Txilis kulturisaTvis saWiroa agreTve 
niadagSi tenianobis pirobebis Sefaseba. cxrilSi mocemulia hTk-s mixedviT Txili 
iSviaTad SeiZleba daziandes gvalvebisagan. 

rogorc cnobilia, bunebriv garemoze globaluri daTbobis gavlenis sfero 
masStaburia. aqedan gamomdinare, Txilis plantaciebis miwispira haeris fenaSi 
temperaturis mateba, SeiZleba xelsayreli aRmoCndes mcenareTa daavadebis 
gamomwvev organizmTa or-samjer meti axali Taobebis gasamravleblad. isini 
SeiZleba gaCdnen im teritoriebze, sadac adre ar SeiniSneboda. yovelive es 
problemebs Seuqmnis agrarikosebs (entomologebs, fitopatologebs). amitom 
aucilebeli iqneba maT winaaRmdeg Sesabamisi qmediTi RonisZiebebis gatareba, raTa 
Tavidan iqnas acilebuli mcenareebisaTvis mosalodneli daavadebebi da maTi 
daknineba, rac 40-50%-iT amcirebs produqtiulobas (mosavals).  

aRvniSnavT, rom 2015 wlis bolos samegrelo - zemo svaneTis regions 
masiurad moevlina mcenareTa mavnebeli invaziuri ,,farosana‟‟ (halyomorpha halys), 
romlis populaciis swrafi zrda safrTxes uqmnis ara marto Txilis, aramed sxva 
agrokulturebis warmoebas [5, 6, 7, 8]. ukanasknel wlebSi Txilis eqsportis 
moculoba mniSvnelovnad Semcirda aziuri farosanasgan miyenebuli zianis gamo, 
romlis gavrcelebam uaryofiTad imoqmeda Txilis gulis xarisxze da raodenobaze. 
amitom, aqtualuria maT salikvidaciod brZolis efeqturi RonisZiebebis SemuSaveba, 
radgan mavneblis masiuri afeTqebis SemTxvevaSi mosavlis zaralma SesaZloa 70% 
miaRwios.  

aRniSnuli mavneblis gavrcelebis erT-erT xelSemwyob faqtorad SeiZleba 
CaiTvalos savegetacio periodSi mimdinare temperaturis mateba (daTboba).  
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naxazze 1 mogvyavs zugdidis raionis aqtiur temperaturaTa (>10°C) da 
atmosferuli naleqebis jamebis da hidroTermuli koeficientebis msvlelobis 
dinamika, saidanac naTlad Cans, aramarto aqtiur temperaturaTa (>10°C) jamebis,  
aramed sxva aRniSnuli maCveneblebis matebis tendenciebi.  

 
 

 
 

 
 

nax. 1 zugdidis raionis aqtiur temperaturaTa (>10°C) da atmosferuli naleqebis 
jamebis, da hTk-s msvlelobis dinamika (1948-2018) 
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trendebis gantolebebidan gamoangariSebulia aqtiur temperaturaTa (>10°C) 
da atmosferuli naleqebis jamebis da hTk-s matebis tendenciebi, romelic 
mocemulia cxrilSi 2. 

 

cxr. 2 aqtiur temperaturaTa (>10°C) da atmosferuli naleqebis jamebi da hTk 
trendebis mixedviT 
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mocemuli cxrilidan, tenian subtropikul zonaSi, zugdidis raionSi 

aRiniSneba yvela agroklimaturi maCveneblis matebis tendencia. Tumca aRvniSnavT, 
rom xaiSis da mestiis raionebSic fiqsirdeba aqtiur temperaturaTa jamebis (>10°C) 
mateba, xolo atmosferuli naleqebis jamebis da hTk-is kleba.  

ukanasknel aTwleulebSi klimaturi maCveneblebis cvlileba mniSvnelovan 
aisaxeba Txilis kulturaze gamovlenili daavadebebisa da misi mavneblebis 
gaaqtiurebaze. garda zemoaRniSnuli mavneblisa (aziuri farosana) Txilis 
kulturas safrTxes uqmnis: amerikuli TeTri pepela (hyphantria cunea drury), 
Txilis cxvirgrZela (curculio nucum), mTvarisebri mzomela (operophtera 
brumata), maisis RraWa (melolontha), Txilis bugri (myzocallis coryli) da sxv. 
farTod vrceldeba aseve, Txilis ZiriTadi daavadebebi - liqenebi, foTlis 
laqianoba, Txilis yavisferi sidample, xavsmRierebi, fomofsisi, nacari, romlis 
gavrcelebas xels uwyobs xSiri wvimebi. Txilis kulturis aRniSnuli mavneblebisa 
da daavadebebis winaaRmdeg gamoiyeneba brZolis meTodebi, romlebic gulisxmobs 
biologiuri, qimiuri da meqanikuri saSualebebis gamoyenebas. 
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samegrelo-zemo svaneTis regionis agroklimatur pirobebSi Txilis kulturis 
agrobiologiuri Taviseburebani /melaZe m.g., melaZe g.g./stu-is hmi-is SromaTa krabuli. - 
2018. - t.125. -  gv.51-55 qarT.; rez.: qarT., ingl., rus. 
mravalwliuri meteorologiuri dakvirvebaTa monacemebis (1948-2017) mixedviT, Sefasebulia 
samegrelo - zemo svaneTis regionis agroklimaturi maxasiaTeblebi. ris safuZvelzec, 
gamovlenilia aqtiur temperaturaTa (>10°C) da atmosferuli naleqebis (mm) jamebis da 
hidroTermuli koeficientis (hTk) matebis/klebis tendenciebi, raionebis mixedviT. 
ganxilulia Txilis agrobiologiuri Taviseburebani garemo pirobebis kompleqsSi. 
gaanalizebulia ukanasknel aTwleulebSi agroklimaturi maCveneblebis cvlilebiT Txilis 
kulturaze gamovlenili daavadebebisa da mavneblebis gaaqtiureba.  

 

Agrobiolgical Pecularites of Hazelnut in Agroclimatic Conditions of Samegrelo – Zemo Svaneti Region 

/Meladze M.G., Meladze G.G./Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.51-55. - Georg.; Summ: 

Georg., Eng., Rus. 
According to the data of many-year meteorological observations (1948-2017), agro-climatic indicators of Samegrelo - 

Zemo Svaneti Region are assessed. On the basis of which the tendency to increasing/decreasing the sums of active 

temperature (10°C) and atmospheric precipitations (mm) and hydrothermal coefficient (HCT), depending on the regions 

has been identified.  

The hazelnut agrobiological peculiarities in the complex of environmental conditions are discussed. Activation of plant 

diseases and pests on the hazelnut revealed with change agro-climatic indicators in recent decades has been analyzed.      
 
Агробиологические особенности культуры фундука в агро-климатических условиях региона 

Самегрело – Земо Сванети./Меладзе М.Г., Меладзе Г.Г./ Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - 
c.51-55. - Груз.; Рез: Груз., Англ., Рус. 
По данным многолетних метеорологических наблюдений (1948-2017 гг.), оцениваются агро-климатические 
характеристики региона Самегрело-Земо Сванети. На основе которого в зависимости от регионов 
наблюдается тенденция к увеличению/уменьшению сумм активной температуры (10°C) и атмосферных 
осадков (мм) и гидротермического коэффициента (HCT).  
Обсуждаются агробиологические особенности культуры фундука в комплексе условий окружающей среды. 
Проанализировано за последние десятилетия с изменением агроклиматических показателей выявленная 
активация болезни растений и вредителей культуры фундука. 
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uak 551. 521 

qaris energetikuli resursebi raWa-leCxumis raionSi 

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

 Tbilisi, saqarTvelo 
qaris energia warmoadgens ekologiurad sufTa, aRdgenili (ganaxlebadi) da amo-

uwuravi energiis erT-erT saxeobas. mas hidroenergiasa da helioenergiasTan erTad 
mniSvnelovani wvlilis Setana SeuZlia qveynis saTbob-energetikul balansSi da or-
ganuli genezisis siTburi wyaroebis mier dabinZurebuli garemos gajansaRebaSi. 

saqarTveloSi qaris energiis praqtikuli gamoyenebis problemis Seswvla iwyeba 
meoce saukunis 50-ian wlebidan. 1959 wels gamoqveynebuli g.melias naSromSi Sefase-
bula saqarTvelos teritoriaze qaris energrtikuli potenciali [1] imave wels ga-
moqveynebul e.suxiSvilis SromaSi [2] gaanalizebulia kolxeTis dablobis da Savi 
zRvis sanapiro zolis qaris reJimuli da energetikuli maxasiaTeblebi. 1968 wels 
gamocemul klimatur cnobarSi (Справочник по климату СССР, вып. 14, ветер, Л. 1968), rome-
lic dasabeWdad momzadebuli iqna Tbilisis hidrometeorologiuri observatoriis 
klimatis ganyofilebis TanamSromlebis mier, mocemulia saqarTvelos teritoriaze 
qaris reJimuli maxasiaTeblebi: qaris saSualoTviuri da wliuri siCqare,  qaris sa-
SualoTviuri da wliuri siCqare dReRamis sxvadasxva saaTrebSi, qaris siCqaris al-
baToba gradaciebis mixedviT, Zlieri qarebiT ( >15m/wm) dReebis saSualo da 
maqsimaluri raodenoba Tveebis da weliwadis mixedviT, qaris siCqaris dReRamuri 
svla da sxva.  

1971 wels gamocemul hidrometeorologiis institutis koleqtivis naSromSi 
(Климат и климатические ресурси Грузии, 1971) ganxilulia saqarTvelos teritoriaze kli-
matis maformirebeli cirkulaciuri fizikur-geografiuli da radiaciuli faqtore-
bi, mocemulia klimatis calkeuli elementebis da atmosferuli movlenebis anali-
zi. am naSromSi saqarTvelos teritoriisaTvis qaris saSualoTviuri da saSualow-
liuri siCqareebis analizis safuZvelze dakonkretebulia qaris energodanadgarebis 
gamoyenebis perspeqtiuli raionebi da mocemulia qaris energoresursebis ganawile-
bis sqematuri ruka. 1987 wels hidrometeorologiis institutis TanamSromlebis 
[Сванидзе Г.Г. и дрг., 1987] mier gamoqveynebul fundamentur naSromSi g.grineviCis Sro-

mebSi [Гриневич Г.А., 1963,1966] mocemuli qaris energoresursebis kadastruli Seswav-
lis da Sefasebis meTodikis gamoyenebiT dadgenilia qaris energodanadgarebis eqs-
ploataciis reJimuli maxasiaTeblebi saqarTvelos teritoriisaTvis mocemulia qa-
ris energoresursebis doniT misi sqematuri daraioneba 2004 wels gamocemul “sa-
qarTvelos qaris energetikul atlasSi” [8]. gaanalizebulia saqarTvelos meteor-
ologiuri sadgurebis qselze (165 meteosadguri) arsebuli mravalwliuri dakvirve-
bebis monacemebi da 8 perspeqtiul moedanze damontaJebul maRliv meteoanZebze mi-
Rebuli moklevadiani (2-5 weli) informacia. atlasSi mocemulia qaris reJimuli ma-
xasiaTeblebisa da energetikuli potencialis modelireba, romelSic gaTvaliswine-
bulia reliefis damCrdilveli dabrkolebebisa da qvefenili zedapiris uswormas-
worobis (sixistis) gavlena qaris siCqareze da mimarTulebaze. xazgasmulia is gare-
moeba, rom qaris saSualo siCqare warmoadgens qaris kadastris im mniSvnelovan ma-
xasiaTebels, romelic aucilebelia qaris energetikuli potencialis gamoyenebis 
perspeqtiulobis Sefasebis TvalsazrisiT. cxril 1-Si mocemulia qaris saSualoT-
viuri da wliuri siCqare raWa-leCxumis ramdenime punqtisaTvis. 

rogorc cxrili 1-dan Cans raWa-leCxumis teritoriaze qaris siCqaris saSual-
oTviuri da wliuri sidideebi maqsimaluria mamisonis uReltexilze da minimaluria 
sadgur WrebaloSi. qaris siCqaris saSualoTviuri sidideebi mamisonis uReltexil-
ze weliwadSi meryeobs 4.4m/wm-dan (V)- 6.7m/wm-mde (II) maqsimumiT zamTris TveebSi da 
martSi (6.2-6.7m/wm) minimumiT maisidan seqtembris CaTvliT 4.4m/wm-dan (V)- 4.8m/wm-mde 
(VII,IX). 
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qaris siCqaris wliuri sidideebi raWa-leCxumis teritoriebze meryeoben 
0.7m/wm-dan (Wrebalo)- 5.4m/wm-mde (mamisonis uReltexili) qaris siCqaris wliuri  
sididiT gamoirCeva sadguri amblorauri (2.3m/wm), SovSi da onSi qaris siCqaris 
wliuri sidide meryeobs Sesabamisad 1.2m/wm(Sovi)-1.3m/wm(oni) farglebSi. sadgurebze: 
Wrebalo, xerga da cageri es maxasiaTebeli meryeobs 0.7m/wm-dan (Wrebalo)- 1,0m/wm-mde 
(cageri) farglebSi. 

 

cxrili 1. qaris siCqaris saSualoTviuri da wliuri sidideebi m/wm [3] 

sadguri 
T v e 

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

Sovi 1.1 1.7 1.5 1.3. 1.2. 1.0 1.0 0.8 1.0 1.3 1.3 1.2 1.2 

mamisonis uR. 6.6 6.7 6.2 5.2 4.4 4.7 4.8 4.6 4.8 5.6 5.5 6.2 5.4 

cageri 0.6 0.7 1.1 1.4 1.3 1.2 1.2 1.1 1.0 0.8 0.7 0.5 1.0 

oni 0.8 1.1 1.6 1.9 1.6 1.5 1.6 1.6 1.2 0.9 0.8 0.6 1.3 

Wrebalo 0.3 0.3 0.8 1.2 1.2 1.1 1.2 1.0 0.7 0.4 0.4 0.2 0.7 

ambrolauri 1.7 1.9 2.8 3.1 2.6 2.4 2.5 2.5 2.2 1.9 1.9 1.6 2.3 

xerga 0.7 0.9 1.0 1.1 1.2 1.2 1.1 1.1 0.9 0.7 0.7 0.5 0.9 
 

qaris siCqaris saSualoTviuri da wliuri sidideebi (m/wm) [9] monacemebiT 
[saqarTvelos samecniero-gamoyenebiTi klimaturi cnobri] mocemulia cxril 2-Si. 

 

cxrili 2. qaris siCqaris saSualoTviuri da wliururi sidideebi (m/wm) 

sadguri 
T v e 

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

ambrolauri  1.1 1.9 2.4 2.4 2.1 1.9 2.0 1.9 1.8 1.6 1.4 1.3 1.9 

mamisonis uR. 6.8 6.6 6.0 4.9 4.4 4.8 4.9 4.7 5.0 5.6 5.8 6.6 5.5 

oni 0.5 0.7 1.0 0.9 0.9 0.8 0.8 0.7 0.6 0.4 0.4 0.3 0.7 

Sovi 1.2 1.3 1.4 1.4 1.4 1.3 1.4 1.2 1.4 1.3 1.1 1.2 1.3 
 

cxril 1-Si moyvanili qaris siCqaris saSualoTviuri da wliururi sidideebis 
gamoTvlis dakvirvebebis periodis xangrZlivoba Seadgenda 25 wlis (1936-1960), xolo 
cxril 2–Si mocemuli analogiuri maxasiaTeblebis sidideebi gamoTvlilia 
dakvirvebebis SedarebiT xangrZlivi periodisaTvis (1936-1990). rogorc am cxrilebis 
monacemebis Sedarebidan Cans, dakvirvebebis periodis xangrZlivobis orjer gazrdis 
Sedegad sadgurebze mamisonis uReltexili da Sovi qaris siCqaris wliuri 
sidideebi darCa TiTqmis ucvleli. 5.4 da 5.5m/wm (mamisonis uReltexili), 1.2 da 
1.3m/wm (Sovi). sadgur ambloraurSi qaris wliuri siCqare dakvirvebis peropdis 
gaxangrZlivebiT Semcirda 0.4m/wm-iT, sadgur onSi ki 0.6m/wm-iT, TiTqmis orjer (1.3 
da 0.7m/wm). 

cxril 3-Si mocemulia ianvrisa da ivlisis TveebisaTvis qaris saSualowliuri 
, udidesi maq. da umciresi min. siCqareebi (m/wm). 

 

cxrili 3. qaris saSualowliuri , udidesi maq. da umciresi min. siCqareebi 
m/wm (saqarTvelos samecniero-gamoyenebiTi klimaturi cnobari, 2004) 

sadguri 
ianvari ivlisi 

 maq. min.  maq. min. 
ambrolauri  1.9 3.7 0.7 1.9 3.8 1.6 

mamisonis uR. 5.5 11.3 4.0 5.5 7.6 2.5 

oni 0.7 1.3 0.1 0.7 2.5 0.6 

Sovi 1.3 1.7 0.1 1.3 1.6 0.2 
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qaris udidesi siCqare aRniSnulia ianvarSi da ivlisSi mamisonis uReltexilze, 
Sesabamisad 11.3 da 7.6m/wm. sadgur amblolaurSi am maxasiaTeblis sidide ianvarSi 
da ivlisSi TiTqmis ucvlelia Seadgens Sesabamisad 3.7(I) da 3.8(VII)m/wm-s. sadgur 
SovSi mamisonis uReltexilis analogiurad maq.-is sidideebi ianvaSi da ivlisSi 
axloa erTmaneTTan: 1.7(I) da 1.6(VII)m/wm Sesabamisad. sadgur onSi adgili aqvs 
Sebrunebul movlenas sxva sadgurebisagan gansxvavebiT aq maq.-is ianvris 
mniSvneloba (1.3m/wm) naklebia ivlisis saTanado mniSvnelobaze (2.5m/wm). saqarTvelos 
teritoriaze qaris siCqaris maqsimaluri mniSvnelobebi, rogorc wesi, aRiniSnebian 
zamTris da gazafxulis periodSi, minimaluri mniSvnelobebi ki zafxulis da 
gazafxulis periodSi. am kanonzomierebidan gamonakliss warmoadgenen zogierTi 
sadgurebi, romelTa ricxvs miekuTneba sadguri oni. 

qaris siCqaris saSualoTviuri da saSualowliuri mniSvnelobebis garda, qaris 
energetikuli kadastris ZiriTadi maxasiaTebelia qaris aqtiuri da araaqtiuri 
siCqareebis sidide, maTi xangrZlivobisa da ganmeoradobis albaToba. rogorc 
cnobilia, qaris energoZravis simZlavre pirdapir proporciulia qaris siCqaris 
kubisa. qaris energoZravebi neli svliT muSaobas iwyeben qaris siCqaris 3-3.5m/wm-is 
SemTxvevaSi. meore tipis qaris energoZravebi swrafi svliT muSaobas iwyeben qaris 
siCqaris 4.5-5.0m/wm-is SemTxvevaSi. qaris es siCqareebi cnobilia muSa siCqareebis 
saxelwodebiT. qaris muSa siCqareebis ganmeoradoba warmoadgens qaris energetikuli 
kadastris aseve erT-erT ZiriTad maxasiaTebels [2]. qaris siCqareebis albaToba 
gradaciebis mixedviT weliwadSi (procentebSi SemTxvevaTa saerTo ricxvidan) 
mocemulia cxril 4-Si. 

 
cxrili 4. qaris siCqareebis albaToba gradaciebis mixedviT weliwadSi 

(procentebSi SemTxvevaTa saerTo ricxvidan) [4] 

sadguri 
,15m/wm 

0-1 2-3 4-5 6-7 8-9 10-11 12-13 14-15 16-17 18-20 21-24 25-28 29-34 35-40 

mamisonis uR. 13.0 20.4 24.5 17.8 9.7 5.7 3.5 1.8 1.1 1.5 0.4 0.3 0.3 0.01 

oni 70.2 18.7 8.3 2.2 0.5 0.02 0.04 0.01 0.02 0.01 0.02    

 
qaris siCqareebis albaToba gradaciebis mixedviT dReRamis sxvadasxva  (1,7,13,19) 

saaTebSi sadgurebze mamisonis uReltexili da oni mocemulia cxril 5-Si. 
 
cxrili 5. qaris siCqareebis albaToba (%) gradaciebis mixedviT dReRamis sxvadasxva  

(1,7,13,19sT) saaTebSi 

sadguri sT 
,15m/wm 

0-1 2-5 6-9 10-13 14-17 18-20 21-24 25-28 29-34 35-40 

mamisonis uR. 

1 14.6 43.8 26.9 8.7 2.9 1.8 0.5 0.4 0.4  
7 14.0 45.9 27.6 7.8 2.7 1.2 0.4 0.2 0.2 0.01 
13 10.5 12.8 29.6 11.1 3.4 1.6 0.4 0.2 0.4 0.02 
19 13.0 46.9 25.9 9.2 2.6 1.5 0.4 0.3 0.2 0.01 

oni 

1 82.6 15.9 1.4 0.1 0.03      
7 85.2 14.1 0.6 0.1 0.02 0.02 0.01    
13 43.1 19.6 7.1 0.1 0.1 0.02     
19 69.6 28.4 1.9 0.1 0.01      

 
rogorc cxrilebidan (4,5)-dan Cans, qaris samuSao siCqaris wliuri ganmeorad-

oba raWa-leCxumis teritoriaze, romelic aRwevs TiTqmis 80%-s dafiqsirebulia ma-
misonis uReltexilze (kavkasionis maRalmTiani raionis Ria uReltexilze), sadac 
mTeli weliwadis ganmavlobaSi gabatonebulia didi siCqaris dasavleTis mimarTu-
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lebis qarebi. am sadgurSi qaris samuSao siCqareebis saerTo xangrZlivoba ( ≥3m/wm) 

weliwadSi aRwevs 6900-7000saaTs. 

weliwadis sezonebis mixedviT qaris samuSao siCqareebis ( ≥3; 5m/wm) ganmeo-

radoba (%) (1), qaris samuSao siCqareebis ( ≥3m/wm) saerTo xangrZlivoba weliwadis 

sezonebis mixedviT (2) (sT), qaris samuSao siCqareebis ( ≥3m/wm) saerTo xangrZli-

vobis ganmeoradoba (%) sezonebis mixedviT, weliwadSi saerTo xangrZlivobaze 

damokidebulebiT (3) da qaris araaqtiuri siCqareebis ( =0-2m/wm) saerTo xangrZli-

vobis ganmeoradoba (%)sezonebis mixedviT weliwadSi saerTo xangZlivobaze damoki-
debulebiT (4) sadgur mamisonis uReltexilisaTvis mocemulia cxril 6-Si [2]. 

 
       cxrili 6. 1-(%), 2-(sT), 3-(%), 4-(%) 

1% 
zamTari Gazafxuli Zafxuli Semodgoma 

1 2 3 4 5 6 7 8 

≥3 ≥5 ≥3 ≥5 ≥3 ≥5 ≥3 ≥5 

78 59 68 46 73 51 74 53 
2sT 

zamTari 
qaris siCqare m/wm 

1 2 3 4 5 6 7 8 

≥3 ≥4 ≥5 ≥6 ≥7 ≥8 ≥9 ≥10 

1856 1412 1258 895 843 639 612 486 
gazafxuli 

1605 1118 958 606 532 374 322 247 
zafxuli 

1753 1206 1020 599 528 336 261 182 
Semodgoma 

1766 1283 1133 751 665 424 360 239 
3(%) 

zamTari gazafxuli zafxuli Semodgoma weli 

27 23 25 25 100 
4(%) 

12 34 26 23 100 
 

rogorc cxril 6-dan Cans, weliwadis sezonebis mixedviT qaris saSualo siCqa-

reebis ( ≥3m/wm) ganmeoradoba nelsvliani qaris energoZravebis SemTxvevaSi meryeobs 

68 (gazafxuli)-78%-is (zafxuli) farglebSi, wrafi svliT qaris energoZravebis Sem-

TxvevaSi qaris samuSao siCqareebis ( ≥5m/wm) ganmeoradoba weliwadSi meryeobs 46 

(gazafxuli) – 59%-is (zamTari) farglebSi. 
qaris samuSao siCqareebis xangrZlivoba qaris siCqaris matebisas 3-10m/wm-is 

farglebSi mcirdeba zamTarSi 1856 saaTidan 486 saaTamde, gazafxulze -1605 
saaTidan 247 saaTamde, zafxulSi -1753 saaTidan 182 saaTamde, Semodgomaze 1766 
saaTidan 239 saaTamde.  

qaris samuSao siCqareebis ( ≥3m/wm) xangrZlivobis ganmeoradoba (%) sezonebis 

mixedviT weliwadSi saerTo xangrZlivobaze damokidebulebiT axloa erTmaneTTan: 
meryeobs 23 (gazafxuli) -27%-is (zamTari) farglebSi, qaris araaqtiuri siCqareebis 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

60 
 

( =0-2m/wm) xangrZlivobis ganmeoradoba (%) sezonebis mixedviT weliwadSi saerTo 

xangrZlivobaze damokidebulebiT minimaluria zamTarSi (12%), maqsimaluria gaza-
fxulze (34%), zafxulSi da Semodgomaze is Seadgens Sesabamisad 26 da 23%-s. 
cxril 7-Si [2] mocemulia sadgur mamisonis uReltexilasTvis qaris samuSao siC-
qareebis saerTo wliuri xangrZlivobis ganmeoradoba (%) weliwadSi saaTebis sa-
erTo ricxvze damokidebulebiT (a), qaris sxvadasxva siCqaris xangrZlivobis gan-
meoradoba (%) samuSao siCqareebis saerTo xangrZlivobaze damokidebulebiT. weli-

wadSi (b), qaris araaqtiuri siCqareebis ( =0-2m/wm) saerTo xangrZlivoba (saaTi) we-

liwadis sezonebis mixedviT (g) da qaris araaqtiuri siCqareebis ( =0-2m/wm) xan-

grZlivobis ganmeoradoba (%) sezonebis mixedviT (%weliwadSi saaTebis ricxvidan). 
cxrili 7. a(%), b(%), g(sT), d(%) sadguri mamisonis uReltexili [2] 

A a (%) 

 ≥3 ≥5 ≥8 ≥10 

% 80 50 20 13 
B b (%) 

 ≥3 ≥5 ≥8 ≥10 

% 100 62 25 16 
g(sT) 

sT 
zamTari gazafxuli zafxuli Semodgoma weliwadi 

304 603 455 418 1780 
d(%) 

% 
zamTari gazafxuli zafxuli Semodgoma weliwadi 

3 7 5 5 20 
 
rogorc cxril 7-dan Cans, qaris samuSao siCqareebis zrdis paralelurad saer-

To wliuri xangrZlivonis ganmeoradoba (%) 80%-dan ( ≥3m/wm) 13%-mde ( ≥10m/wm) aseve 

qaris sxvadasxva siCqaris xangrZlivobis ganmeoradoba (%). samuSao siCqareebis 

zrdisas mcirdeba 100-dan ( ≥3m/wm) 16%-mde ( ≥10m/wm). qaris araaqtiuri siCqareebis 

( =0-2m/wm) saerTo xangrZlivoba mamisonis uReltexilze meryeobs 304 saaTidan 

(zamTari) 603 saaTamde (gazafxuli). zafxulis da Semodgomis sezonebisTvis es 
maCvenebeli Sesabamisad tolia 455 da 418 saaTisa. araaqtiuri siCqareebis xangrZ-
livoba weliwadSi Seafdgens 1780 saaTs. qaris araaqtiuri siCqareebis xangrZli-
vobis ganmeoradoba (%) sezonebis mixedviT (% weliwadSi saaTebis saeTo ricxvidan) 
meryeobs 3%-dan (zamTari) – 7%-mde (gazafxuli). zafxulis da Smodgomis SemTxve-
vaSi es maCvenebeli tolia 5%-isa. amrigad, qaris araaqtiuri siCqareebis xangrZlivo-
bis ganmeoradoba weliwadSi (% weliwadSi saaTebis saeTo ricxvidan) Seadgens 20 
saaTs. 

qaris samuSao siCqareebis xangrZlivobis droSi da sivrceSi ganawilebis 
kanonzomierebis dadgenisas didi mniSvneloba eniWeba qaris samuSao siCqareebis 

( ≥3m/wm) uwyvet xangrZlivobas cxril 8-Si sadguri mamisonis uReltexilisaTvis 

mocemulia weliwadis ganmavlobaSi qaris samuSao siCqareebis ( ≥3m/wm) uwyveti xan-

grZlivobis (sT) uzrunverlyofa (%) (a), qaris samuSao siCqareebis ( ≥3m/wm) udidesi 

uwyveti xangrZlivoba (sT) da misi uzrunvelyofa (%) (b), qaris samuSao siCqareebis 

( ≥3m/wm) uwyveti xangrZlivobis uzrunvelyofa sezonebis mixedviT (%)- (g). 
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rogorv cxril 8-dan Cans, qaris samuSao siCqareebis ( ≥3m/wm) 6 saaTiani uwyveti 

xangrZlivobis (sT) uzrunvelyofa (%) weliwadSi Seadgens 90%-s, 24 saaTiani 
uwyveti xangrZlivobis (sT) uzrunvelyofa 42%-s, 48 saaTianis- 22%-s, 72 saaTianis (3 
dReRame) – 12%-s, 168 saaTianis (7 dReRame) – 1%-s. qaris uwyveti xangrZlivobis 
zrdasTan sinqronulad misi uzrunvelyofa mcirdeba. 

mamisonis uReltexilze qaris samuSao siCqaris ( ≥3m/wm) udidesi uwyveti xang-

rZlivoba Seadgens 348 saaTs dekemberSi, misi uzrunvelyofa tolia 0.7%-sa. qaris 

samuSao siCqareebis ( ≥3m/wm) 12 saaTiani uwyveti xangrZlivobis uzrunvelyofis (%) 

sidide weliwadis ganmavlobaSi Seadgens 73%-(zamTari), 66%-s (gazafxuli), 71%-s 
(zafxuli da Semodgoma), xolo 24 saaTiani uwyveti xangrZlivobis uzrunvelyofis 
sidide Sesabamisad tolia 51% (zamTari), 40% (gazafxuli, Semodgoma) 36%-sa (za-

fxuli). qaris araaqtiuri siCqareebis ( =0-2m/wm) uwyveti xangrZlivobis uzrunvel-

yofa (%) weliwadSi (a), qaris araaqtiuri siCqareebis udidesi uwyveti xangrZlivoba 
(sT) da misi uzrunvelyofa (%) –(b) da qaris araaqtiuri siCqareebis (0-2m/wm) 
saSualo uwyveti xangrZlivobis (sT) sidide weliwadis sezonebis mixedviT (g) 
sadgur mamisonis uReltexilze mocemulia cxril 9-Si [2]. 
 
cxrili 8. sadgur mamisonis uReltexilze qaris maxasiaTeblebis a,b,g- sidideebi [2] 

a Q - aris uwyveti xangrZlivoba, sT 
 

≥6 ≥12 ≥24 ≥48 ≥72 ≥96 ≥120 ≥144 ≥168 

99 70 42 22 12 8 4 2 1 
b 

xangrZlivoba, sT T v e uzrunvelyofa, % 
348 XII 0.7 

g - xangrZlivoba, sT 

≥12 ≥24 ≥12 ≥24 ≥12 ≥24 ≥12 ≥24 

zamTari gazafxuli zafxuli Semodgoma 
73 51 66 40 71 36 71 40 

 
aRsaniSnavia, rom raWa-leCxumis raionisaTvis damaxasiaTebelia qaris 

energetikuli resursebis cvalebadobis didi diapazoni. rogorc cxrili 1-dan Cans, 
raWa-leCxumis dablobis winamTis teritoriaze (sadgurebi: Wrebalo, ambrolauri, 
cageri) qaris energetikuli kadastris mniSvnelovani maxasiaTebeli qaris siCqaris 
saSualoTviuri da wliuri sidide, nakleia qaris saSualo siCqareebis minimalur 
sidideebze(3m/wm), ris Sedegad aq arsebuli pirobebi araxelsayrelia qaris energeti-
kuli resursebis gamosayeneblad. 

 

cxrili 9. qaris araaqtiuri siCqareebis ( =0-2m/wm) maxasiaTeblebi 

qaris uwyveti xangrZlivoba (sT) 

≥6 ≥12 ≥24 

99 40 4 
udidesi uwyveti xangrZlivoba (sT) 

xangrZlivoba, (sT) T v e Uuzrunvelyofa,% 
120 111 0.5 

saSualo uwyveti xangrZlivoba sezonebis 
mixedviT (sT) 
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uak 551.59 

qarbuqian dReTa ricxvi saqarTveloSi 1966-2017 wlebis 

statistikuri monacemebis mixedviT 

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

d. aRmaSeneblis gamziri 150a m.pipia@gtu.ge 
 

qarbuqi miekuTvneba im meteorologiur movlenaTa ricxvs, romlic did zians ay-
enebs qveynis ekonomikas. sarkinigzo da saavtomobilo magistralebis calkeul ub-
nebze mniSvnelovani namqerebisa da nabuqebis CamoyalibebiT, qarbuqi aferxebs tran-
sportis normalur gadaadgilebas.  horizontaluri mxedvelobis SezRudvis gamo, 
qarbuqi did siZneleebs uqmnis aviacias. qarbuqi mniSvnelovan zians ayenebs aseve 
soflis meurneobas, vinaidan Zlieri qarebisa da Tovlis safaris struqturis sif-
xvierisas xdeba Tovlis araTanabari gadanawileba da savargulebze warmoiqmneba mo-
titvlebuli adgilebi, rac zogjer  zamTris naTesebis gayinvasa da niadagis eroz-
ias iwvevs. raionebSi, sadac mdebareobs zamTris saZovrebi qarbuqi xSirad arRvevs 
saqonlis gamokvebis normalur reJims da arTulebs pirutyvis gamozamTrebas. 

qarbuqis Sedegad mTagorian raionebSi gansakuTrebiT didi raodenobiT 
grovdeba minamqruli Tovli qarpira ferdobebze namqerebisa da lavgardinebis 
saxiT, romlebsac ferdobebze arsebuli Tovlis safari gamohyavT mdgradi 
wonasworobidan da amgvarad warmoadgenen potenciur xelSemwyob faqtors zvavebis 
warmoqmnis procesSi, rasac xSir SemTxvevaSi mosdevs didi materialuri zarali da 
adamianTa msxverplic [1].  

qarbuqi gavrcelebulia saqarTvelos mTels teritoriaze, gansakuTrebiT 
mdgradi Tovlis safaris mqone raionebSi. qarbuqi saqarTvelos teritoriaze 
daikvirveba ZiriTadad kavkasionis sauReltexilo monakveTebze, aWara-imereTis, 
suramisa da TrialeTis qedebze da samcxe-javaxeTis mTianeTSi.  

qarbuqis aqtivoba, romlis Sefaseba xdeba qarbuqian dReTa raodenobiT, qarbuqis 
saSualo da maqsimaluri xangrZlivobiT, agreTve qarbuqis uwyveti xangrZlivobiT, 
emorCileba vertikaluri zonalobis kanons: adgilis absolituri simaRlis zrdisas 
qarbuqis aqtivoba izrdeba [2].  

saqarTvelos mTian raionebSi qarbuqi SesaZlebelia ZiriTadad noembridan 
aprilis CaTvliT. mxolod gansakuTrebiT maRalmTian raionebSi daikvirveba 
oqtombridan maisis CaTvliT da Zalian iSviaTad - seqtemberSi. 

qarbuqis simZafre mTeli rigi pirobaTa kompleqsiT ganisazRvreba. es pirobebia: 
mosuli myari naleqis raodenoba, Tovlis fifqis struqtura, Tanmxlebi qaris 
siCqare, adgilmdebareobis horizontis daxuruloba, reliefis konfiguracia, 
amindis cvlilebis xasiaTi, temperatura, sinotive [3].  

kvlevis mizani iyo saqarTveloSi qarbuqian dReTa ricxvis mdgomareobis asaxva 
bolo 50 wlis ganmavlobaSi. rasac dasWirda iseTi amocanebis gadaWra rogoricaa 
saSualo da  udides qarbuqian dReTa ricxvis wliuri ganawilebis gansazRvra da 
misi statistikuri analizi 1966-2017 wlebis monacemebis mixedviT. 

kvlevisTvis faqtobriv masalad gamoyenebuli iqna: stu-is hmi-is saarqivo masala; 
garemos erovnuli saagentos dakvirvebaTa monacemebi; klimaturi cnobarebi.  

winamdebare naSromSi gamokvleulia rogorc qarbuqian dReTa saSualo wliuri 
ricxvi, aseve, udides dReTa ricxvi da gakeTebulia maTi statistikuri analizi 1966-
2017 wlebis periodisTvis. 

kvlevis meTodologiad gamoyenebul iqna maTematikuri statistikisa da 
albaTobis Teoriis meTodebi. 

samwuxarod, gasuli saukunis 90-ian wlebSi TiTqmis ganadgurda meteorologiur 
sadgurTa qseli, rac manamde 300-mde meteorologiur sadgursa da saguSagos iTvli-
da. amitom am periodidan moyolebuli sxvadasxva meteorologiur movlenebze dak-
virveba, maT Soris qarbuqze,  sul ramdenime sadgurze xorcieldeboda. rac rasak-
virvelia ver asaxavs qarbuqian dReTa ricxvis ganawilebis srulyofil suraTs. 
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Tumca, 1966-1992 wlebis statistikuri monacemebi srulyofilia da erTiani uwyveti 
jaWvis saxiT mogvepoveba, rac erTobliobaSi saSualebas gvaZlevs gavaanalizoT 
qarbuqian dReTa ricxvi saqarTvelos teritoriaze bolo 50 wlis ganmavlobaSi. 

statistikuri monacemebis damuSavebis safuZvelze, romelic moicavs 1966-2017 
wlebis periods, Cvens mier Sedgenil iqna cxrili (cxr.1) sadac moyvanilia 
qarbuqian dReTa saSualo da udidesi wliuri ricxvis maCvenebeli im 
meteosadgurebisa da saguSagoebis mixedviT sadac qarbuqian dReTa saSualo 
wliuri ricxvis maCvenebeli sakmaod maRalia (10-ze meti). monacemebi moyvanilia 
saSualo dReTa ricxvis zrdadobis mixedviT. cxril 1. - Si agreTve moyvanilia 
raionebi sadac ganTavsebulia Sesabamisi meteosadgurebi da saguSagoebi da am 
punqtebis simaRle zRvis donidan. 

 

cxrili 1. qarbuqian dReTa ricxvi  

dakvirvebis punqti da 
Sesabamisi raioni  

qarbuqian dReTa ricxvi simaRle 
m/zd. 

 
saSualo dReTa 

ricxvi  
ududes dReTa 

ricxvi  

gudauri (duSeTi) 10,5 41 2196 

winxadu (duSeTi) 10,7 20 1910 

ninowminda (ninowminda) 11 36 1940 

zesxo (lentexi) 12,3 27 1800 

orojolari (ninowminda)  12,5 31 1880 

waRveri (borjomi) 12,7 10 1130 

bakuriani andez. (borjomi) 12,7 36 1800 

korbouli (saCxere) 13,7 33 790 

aragiali (ninowminda) 16 50 1890 

aragva  (axalqalaqi) 17,3 74 1669 

yazbegi (yazbegi) 17,8 86 1750 

zekaris uRelt. (baRdaTi) 17,8 100 2182 

tabawyuri (borjomi) 19,8 33 2000 

saRamo (ninowminda) 21,2 36 1996 

efremovka (ninowminda) 24,9 90 2110 

baxmaro (Coxatauri) 27,5 135 1926 

ermani  (java) 28,9 64 2220 

gagris qedi (gagra) 29 73 2432 

mTa-sabueTi (xaragauli) 29,5 105 1248 

foka (ninowminda) 31,3 63 2080 

jvris uRelt. (yazbegi) 39 70 2380 

faravani (ninowminda) 42,9 117 2073 

goderZis uRelt. (xulo) 78,8 162 2025 

cxrawyaro (borjomi) 90,4 163 2462 

yazbegi m/m (yazbegi) 129 346 3665 

mamisonis uRelt. (oni) 146,3 235 2854 

rogorc cxr. 1-dan irkveva qarbuqian dReTa saSualo ricxvis maRali maCvenebeli 
umetesad daikvirveba samxreT saqarTvelos teritoriaze, javaxeTis zeganze, sadac 
qarbuqis warmoSobisaTvis da ganviTarebisTvis xelsayreli klimaturi pirobebia 
Seqmnili. aseve cxrili 1-dan irkveva, rom 10-ze meti saSualo dReTa ricxvi wlis 
ganmavlobaSi fiqsirdeba zRvis donidan 1000 m – dan da maRla da adgilis 
simaRlis zrdasTan erTad ZiriTadad xasiaTdeba dReTa ricxvis matebiT.  
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mniSvnelovania agreTve qarbuqian dReTa ricxvis saqarTvelos mTels 
teritoriaze ganawilebis zogadi suraTis asaxva, risTvisac Cvens mier Sedgenil 
iqna Sesabamisi geoinformaciuli ruka (nax. 1). ruka Sedgenilia qarbuqian dReTa 
ricxvis arsebuli monacemebis damuSavebisa da analizis safuZvelze bolo 50 
wlisTvis da gviCvenebs qarbuqian dReTa udidesi ricxvis ganawilebas wlis 
ganmavlobaSi saqarTvelosTvis. 

 

 
nax.1 qarbuqian dReTa udidesi ricxvi 1966-2017 wlebis monacemebis mixedviT. 

     
rogorc nax. 1–dan Cans qarbuqian dReTa udidesi ricxvis yvelaze maRali 

maCvenebeli (200 da meti) saqarTvelos CrdiloeTi nawilis maRalmTian raionebSi, 
SedarebiT mcire monakveTze daikvirveba, kerZod yazbegis maRalmTian da mamisonis 
uReltexilis gaswvriv, xolo qveynis udides teritoriaze, rogorc dasavleT ise 
aRmosavleT saqarTveloSi qarbuqian dReTa udidesi ricxvis maCvenebeli 10 da 
naklebia wlis ganmavlobaSi.    

bolo 50 wlis statistikuri monacemebis damuSavebisa da maTi analizis 
safuZvelze SegviZlia davaskvnaT, rom qarbuqian dReTa ricxvi saqarTveloSi 
gansakuTrebiT maRalia kavkasionis mTaTa sistemis gaswvriv, agreTve, lixis, 
TrialeTisa da gomboris qedebis gayolebaze da aWarisa da samcxe-javaxeTis 
mTianeTSi. xolo danarCen teritoriaze es maCvenebeli arc ise maRalia, 
gansakuTrebiT umniSvneloa igi Savi zRvis sanapiroze da kolxeTis dablobze, 
agreTve kaxeTis samxreT da aRmosavleT nawlSi. 
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qarbuqian dReTa ricxvi saqarTveloSi 1966-2017 wlebis statistikuri monacemebis 
mixedviT /fifia m., beglaraSvili n./stu-is hmi-is SromaTa krabuli. - 2018. - t.125. -  
gv.63-66 qarT.; rez.: qarT., ingl., rus. 
saerTo jamSi 85 meteorologiur sadgursa da saguSagoze arsebuli masalebis 
safuZvelze Seswavlilia qarbuqian dReTa ricxvis 1966-2017 wlebis statistikuri 
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monacemebi. gaanalizebulia rogorc saSualo aseve udides dReTa ricxvis wliuri 
ganawileba saqarTvelos teritoriaze. Sedgenilia qarbuqian udides dReTa ricxvis 
ganawilebis geoinformaciuli ruka saqarTvelosTvis. 

 

Number of days with a blizzard in Georgia according to statistics from 1966-2017 /Pipia M., 

Beglarashvili N./Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.63-66. - Georg.; Summ: Georg., 

Eng., Rus. 

In general, on the basis of materials of 85 meteorological stations and posts, was studied the number of days 

with a blizzard of 1966-2017. Analyzed the annual distribution of both the average and maximum number of 

days with a blizzard on the territory of Georgia. Was created a geo-information map of distribution of the 

maximum number of days with a blizzard for Georgia.  

 

Число дней c метелью в Грузии по статистическим данным 1966-2017 годов /Пипиа М.Г., 

Бегларашвили Н.Г./Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.63-66. - Груз.; Рез: Груз., Англ., Рус. 

В целом, на базе материалов 85 метеорологической станции и постов было изученно  статистические 

данные  число дней с метелью 1966-2017 годов. Проанализировано ежегодное распределение как 

среднего так и наибольшего число дней с метелью на территории Грузии. было создано 

геоинформационная карта распространения наибольшего число дней  с метелью для Грузии. 
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უაკ 504.064 
  lisis tbis wylis hidrobioqimiuri mdgomareobis daxasiaTeba 

l.inwkirveli, a.surmava, n.gigauri 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

vl.komarovis Tbilisis fizika-maTematikis № 199 sajaro skola 
 

saqarTvelo mdidaria wylis resursebiT, magram adamianis sameurneo saqmianobis  
gaaqtiurebisa da teqnikuri progresis pirobebSi sul ufro izrdeba wylebze an-
Tropogenuli zemoqmedebis intensivoba da misi dabinZurebis safrTxec. bolo wle-
bis ganmavlobaSi swrafi tempebiT gaizarda wylis moxmarebac, rogorc qalaqebSi, 
ise soflebSi. Sesabamisad, moimata da farTo xasiaTi miiRo wylis daWuWyianebamac, 
rac mdinareebsa da wyalsatevebSi WuWyiani wylis SereviTaa ganpirobebuli. wylis 
resursebis marTva saqarTveloSi moqmedi kanonebiT regulirdeba, magram aranakleb 
mniSvnelvania adamianebis TviTSegneba, rac ganapirobebs maT damokidebulebas qvey-
nis ekologiuri problemebis mimarT. es TviTSegneba da garemoze zrunvis Cveva adam-
ianebSi bavSvobidan unda Camoyalibdes, swored am problemas emsaxureba warmodgeni-
li  statia, romlis mizani iyo skolis moswavleebi gacnobodnen garemosdacviT sa-
kiTxebs, SeefasebinaT garemos komponentebze anTropogenuli datvirTvis gavlena da 
misi negatiuri Sedegebi. kvlevis obieqtad arCeulia lisis tbis dabinZurebis moni-
toringi, sadac dRes ar tardeba sistematuri dakvirvebebi, xolo anTropogenuli 
datviTva ki dRiTi-dRe Zlierdeba. lisis tba Tbilisis qvabulSia ganTavsebuli, qa-
laqis Crdilo-dasavleTiT. tbis midamoebis keTilmowyoba 1937 wlidan daiwyo. amJa-
mad lisis tba qalaqis erT-erTi yvelaze popularuli gamajansaRebeli dadasasvene-
beli zonaa. 2007 wels mis siaxloves gaixsna Tbilisis axali ipodromi, romelic 31 
ha teritorias moicavs da cxenosnobis moyvarulebisTvis usayvarlesi adgilia. bo-
lo wlebSi lisis tbis sanapiro zols reabilitacia Cautarda: ganaxlda sarekre-
acio zona, moewyo plaJi da daigo sanapiro biliki. momavalSi dagegmilia tbis 
srul perimetrze sxvadasxva dasasvenebeli da kulturuli centris gaSeneba. amoq-
meddeba axali Termuli abano (tbis SemogarenSi ramdenime Termuli wyaroa), misi ke-
Tilmowyobis Semdeg, mniSvnelovnad gaizarda moqalaqeTa  nakadi  da, Sesabamisad, 
mosalodnelia gaizardos anTropogenuli datviTvac masze. aRniSnulidan gamomdina-
re mniSvnelovania lisis tbis dabinZurebis monitoringi. dasmuli problemis aqtu-
alobaze metyvelebs is faqtic, rom ramdenime aTeuli welia, rac wylis problema-
tikam mniSvnelovani adgili daikava saerTaSoriso sazogadoebis dRis wesrigSi. 
wylis dabinZureba saqarTveloSic erT-erT mniSvnelovan problemad iqca. am piro-
bebSi gansakuTrebuli mniSvneloba eniWeba wylis xarisxis monitorings, romelic 
kvlevis farglebSi Catarda lisis tbaze Cvens mier. 

lisis tbaze Catarebuli kompleqsuri kvlevisaTvis  (hidroqimiuri, fizikur-qimi-
uri, da mikrobiologiuri)  gamoyenebulia Tanamedrove, savele pirobebSi gamzomi 
mobiluri aparati da uaxlesi laboratoriuli teqnika da saerTaSoriso doneze aR-
iarebuli meTodebi [1-5]. kvlevis miznebidan da amocanebidan gamomdinare gamoyenebu-

lia mxolod licenzirebuli ISO standartebi QA/QC (xarisxis Sefaseba/xarisxis 

kontroli) [ISO 17025] dacviT. kvlevis procesSi dakvirvebis wertilebis SerCevis Sem-
deg (nax.1) Catarebulia oTxi eqspediciuri gasvla da saanalizod aRebulia 13 saan-
alizo nimuSi, gamoyenebulia greTve garemos erovnuli saagentos monacemebic [6].  

 

 
                  naxazi 1. lisis tbaze SerCeuli dakvirvebis wertilebi. 
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wylis organoleptikuri maCveneblebidan erTT-erTi umniSvnelovanesia temperatu-
ra, romelic garkveulwilad gviCvenebs wylis xarisxis cvlilebis siCqaresa da mi-
marTulebas. igi gavlenas axdens wyalsacavSi mimdinare fizikur, qimiur da biolog-
iur procesebze, romlebic faqtiurad gansazRvraven wylis Jangbadur reJims, TviT-
gasufTavebis procesis intensivobas da a.S.kvlevis periodSi lisis tbis wylis Ter-
miul dabinZurebas adgili ar qonia, misi mniSvneloba sezonebis mixedviT meryeobda 
4 -160C farglebSi. 

wylis xarisxis dasaxasiaTeblad erT-erTi yvelaze ufro informatiuli maCvenebe-
lia e.w. wyalbadmaCvenebeli - pH. igi gansazRvravs wyli bunebriv Tvisebebs da amav-

droulad, warmoadgens misi dabinZurebis maCvenebels, sufTa wylebSi pH-is mniSvne-
loba meryeobs 6.5-8.5-is farglebSi. dakvirvebebma gviCvena, rom lisis tbis wyali xa-
siaTdeba susti tute ariT. pH-is mniSvneloba normis zeda zRvarTan aris axlos da 
meryeobs pH=8.00 - 8.27-is farglebSi. aqedan gamomdinare wyalSi ar aris mosalodne-
li mZime liTonebis Semcveloba gaxsnil formaSi, wylis susti tute garemo (pH=8) 
ganapirobebs maT hidrolizs da isini ileqebian tbis fskerze hidroqsidebis saxiT. 
wylis xarisxis sanitaruli maxasiaTeblebidan gamovyaviT: Jangbadis biologiuri 
moTxovnileba (Jbm), gaxsnili Jangbadi da biogenuri naerTebi: amoniumis marilebi, 
nitritebi, nitratebi da fosfatebi. analizis Sedegebi warmodgenilia cxr.1-Si 

cxrili1. Jbm5-is, gaxsnili Jangbadis, amoniumis ionis, nitritebis, nitratebisa 
da fosfatebis minimaluri da maqsimaluri Semcvelobebi (mg/l) lisis tbis wyalSi 

dasaxeleba zdk, mg/l minimumi maqsimumi 
Jbm5 6 2.3 3.4 

Ggaxsnili Jangbadi(O2) 4-6 4.1 8.1 

Aamoniumis ioni (NH4+) 0.39 0.51 1.7 

nitritebi (NO2-) 1.0 <0,001 0.09 

nიtratebi (NO3-) 10.0 u0.003 0.053 

fosfatebi (PO43-) 3.5 0.046 0.824 
cxrilis monacemebidan Cans, rom gansazRvruli ingredientebidan Sesabamis 

zRvrulad dasaSveb koncentracias aWarbebs mxolod gaxsnili Jangbadis maqsimalu-
ri mniSvneloba da amoniumis ioni - yvela SemTxvevaSi. roca isazRvreboda nitrite-
bis, nitratebis da fosfatebis Semcveloba lisis tbis wyalSi, maTi koncentraciebi 
bevrad naklebi iyo Sesabamisi zdk-s mniSvnelobaze. Cvens mier Catarebuli moniti-
ringis periodSi lisis tbis wylebSi aRiniSneboda  mxolod amoniumis ionis maRa-
li Semcveloba (1.5 – 3 zdk), rac migviTiTebs, rom aq Warbobs im procesebis intensi-
voba, romlebic ganapirobeben mis dagrovebas anu cilovani naerTebis degradacia, 
aminomJavebis dezaminireba da a.S. 

Catarebulma monitoringma gviCvena, rom lisis tbis wyalSi maRalia mineraliza-
cia da Sesabamisad, elgamtarobac. xolo Sewonil nawilakTa Semcveloba 50 - 65 
mg/l-is farglebSi meryeobs. lisis tbis wyalSi mTavari ionebis koncentraciebis 
maqsimaluri da minimaluri mniSvnelobebi warmodgenilia cxr.2-Si. 

cxrili 2. mTavari ionebis minimaluri da maqsimaluri Semcvelobebi(mg/l) 
dasaxeleba zdk, mg/l minimumi maqsimumi 

sulfatebi 500 2592.4 2751.4 
qloridebi 350 160.0 183.3 
hidrokarbonatebi  238.3 266.9 
kaliumi 50 2.6 2.9 
natriumi 200 85.5 110.1 
kalciumi 180 218.5 336.2 
magniumi 40 49.3 57.3 

cxrili 2-is monacemTa analizis safuZvelze SeiZleba vTqvaT, rom  anionebidan 
qloridebis maqsimaluri koncentraciac ki, yovelTvis naklebia Sesabamisi zdk-s 
mniSvnelobaze. xolo sulfatebis koncentaciis minimaluri mniSvnelobac ki 5-jer 
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da ufro metad aWarbebs Sesabamis zdk-s. hidrokarbonatebis koncentraciebi merye-
obs 238-267 mg/l farglebSi. kaTionebidan yovelTvis normis farglebSia natriumis 
da kaliumis Semcvelobebi, amasTan natriumis Semcveloba bevrad aWarbebs kaliumis-
as. rac Seexeba kalciumis da magniumis Semcvelobebs, maTi koncentraciebi yovel-
Tvis aWarbeben  Sesabamisi zdk-s mniSvnelobebs da kalciumis Semcveloba 4-5-jer me-
tia magniumis Semcvelobaze. amrigad, davaskvniT, rom lisis tbis wyali sulfatu-
ria kalciumis da magniumis maRali SemcvelobiT, rac ganapirobebs wylis maRal si-
xistes 16-22 mg/l farglebSi. lisis tbis wylis maRal sulfaturobas ki ganapiro-
bebs am midamoebSi arsebuli gogirdiani Termiuli wylebi. 

sanitarul mdgomareobas gadamwyveti mniSvneloba eniWeba wylis xarisxis Sefa-
sebisaTvis. am mizniT gamoviyeneT Semdegi parametrebi da meTodebi: heterotrofuli 
(mezofiluri aerobebi da fakultaturi anaerobebis) baqteriebis saerTo ricxvis 

gansazRvra da aRricxva (ISO 17994:2004 meTodiT); nawlavuri enterokokebis (ეntero-

coccus faecalis) - fekaluri koliformebis gansazRvra da aRricxva   (ISO 7899-

2:2000 meTodiT); totaluri koliformebisa da Escherichia coli - s (E.coli) gansazRvra da 

aRricxva (E.coli ISO 0157:H7 meTodiT). oTxi eqspediciis periodSi aRebuli sinjebis 
gasaSualoebuli monacemebi warmodgenilia cxr.3-Si. 

 

cxrili 3.  lisis tbis wylis nimuSebis mikrobiologiuri analizis 
gasaSualoebuli Sedegebi 

dakvirvebis 
wertilebi 

totaluri 
koliformebi 1dm3-Si 

EE-coli,  1dm3-Si, fekaluri 
streptokokebi, 1dm3-Si 

1 1283,33 303,3 44,33 
2 306,67 199.0 44,33 
3 1197,50 215,5 30,50 
4 310.00 214,5 43.00 
5 ar aRmoCnda Aაr aRmoCnda AAაr aRmoCnda 
6 104.00 Aაr aRmoCnda Aაr aRmoCnda 
7 101.00 Aაr aRmoCnda 21.00 

                     

cxrili 3-is monacemebi gvaZlevs saSualebas davaskvnaT, რომ lisis tbaze Catare-
buli mikrobiologiuri monitoringis periodSi E-coli-is maRali koncentraciebi ar 
dafiqsirebula, misi mniSvneloba meryeobda 200-400 erT/l-is farglebSi. identifici-
rebuli koliformebis da fekaluri streptokokebis koncentraciebi ki migvaniSneben 
wylis mcire dabinZurebas. nax. 2 da 3-ze warmodgenilia  amoniumis ionisa da feka-
luri streptokokebis ganawileba lisis tbis wyalSi, romelic miRebulia monacemTa 
interpolaciiT 
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nax. 2. amoniumis ionis (mgN/l) ganawileba 
lisis tbis wyalSi 29.11.2017 

nax. 3. fekaluri streptokokebis ganawi-
leba lisis tbis wyalSi 29.11.2017 

 

daskvna. kvlevis periodSi miRebuli Sedegebis analizma gviCvena, rom lisis tbis 
wyali aris maRalmineralizebuli (2500-3000 mg/l), sulfaturi, kalciumis da 
magniumis maRali SemcvelobiT, rac ganapirobebs misi wylebis maRal sixistes 16-22 
mg/l farglebSi. lisis tbis wylis maRali sulfaturoba ki ganpirobebuliaA am 
midamoebSi arsebuli gogirdiani Termiuli wylebiT. 

wylis xarisxis sanitaruli maCveneblebidan lisis tbis wylebSi Sesabamis zdk-s 
mniSvnelobas aWarbebs mxolod gaxsnili Jangbadis maqsimaluri koncentracia da 
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amoniumis ionebi - yvela SemTxvevaSi. nitritebis, nitratebis da fosfatebis  
koncentraciebi bevrad naklebi iyo Sesabamisi zdk-s mniSvnelobaze. 

lisis tbaze Catarebulma mikrobiologiurma  monitoringma gviCvena, rom kvle-

vis  periodSi E-coli-is maRali koncentraciebi ar dafiqsirebula, misi mniSvneloba 
meryeobda 200-4000 erT/l-is farglebSi. identificirebuli koliformebis da feka-
luri streptokokebis koncentraciebi ki migvaniSneben wylis mcire dabinZurebas. aq-
ve aucilebelia aRiniSnos, rom Cveni dakvirvebebi mimdinareobda gvian Semodgomaze 
da zamTarSi, roca wyalSi bioqimiuri procesebis intensivoba Semcirebulia, amitom, 
gazafxul-zafxulis periodSi, roca savaraudod SeiZleba Seicvalos wyalSi mimdi-
nare bioqimiuri procesebis intensivoba aucilebelia kvlav Catardes lisis tbaze 
mikrobiologiuri monitoringi. 
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uak 504.3.054;004.942 
qalaq zestafonis atmosferoSi mtvris gavrcelebis Sefaseba 

ricxviTi modelirebiT 

n. gigauri, l. gverdwiTeli, a. surmava, l. inwkirveli 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

ekologiuri problemebi samecniero-teqnikuri progresis Tanmdevi movlenaa. igi 
dResac aqtualuria, amitom aris, rom adamianTa janmrTelobis dacva da usafrTxo 
sasicocxlo garemos SenarCuneba nebismieri saxelmwifosaTvis (maT Soris saqarTve-
losTvisac) upirvelesi amocanaa [1]. 

saqarTveloSi atmosferuli haeris dabinZurebis ZiriTadi wyaroebia: avtotran-
sporti, energetikuli seqtori, samrewvelo obieqtebi da soflis meurneobis darge-
bi. samrewvelo zonidan ekologiurad erT-erT rTul regions miekuTvneba zestafo-
nis raioni, sadac gadamuSavdeba manganumis koncentranti. procesi xorcieldeba q. ze-
stafonSi mdebare saerTaSoriso mniSvnelobis Savi metalurgiis obieqtSi - zesta-
fonis feroSenadnobTa qarxanaSi (kompania „jorjian manganezi“). aq yovelwliurad iw-
armoeba 100000 t-ze meti maRali xarisxis feromanganumis Senadnobi. amJamad danergi-
lia agreTve, kalciumis karbidisa da manganumis reeqstragirebis teqnologia. manga-
numis koncentratisa da feromanganumis miRebas Tan axlavs mtvris saxiT manganumis 
sxvadsxva SenaerTis gavrceleba sakvlevi regionis garemos obieqtebSi. dakvirvebebi 
aCveneben, rom qalaqis SedarebiT sufTa, sacxovrebel zonaSi ganlagebul stacion-
aluri dakvirvebis punqtSic ki, haerSi mtvris koncentracia tolia an aRemateba er-

Tjerad zRvrulad dasaSvebi koncentraciis mniSvnelobas (zdk= 0,5 mg/m (nax. 1) [2]. 
 

 
nax. 1. mtvris saSualo Tviuri koncentraciebi (mg/m3) 

2016 w. noembridan 2017 w. dekembramde 
 

mravalwliuri dakvirvebis Sedegebis analizma gviCvena, rom rogorc mtvris, 
aseve manganumis dioqsidis koncentraciebi atmosferul haerSi (nax.2) xSirad 
aRemateba Sesabamisi zdk-s mniSvnelobebs da zogjer mniSvnelovnadac. 

 

 
 

nax.2. manganumis dioqsidis saSualo Tviuri koncentraciebi (mg/m3) 
      2016 w. oqtombridan  2017 w. ianvramde 
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cnobilia,rom rogorc mtveri, aseve manganumis dioqsidi atmosferul haerSi 
Semavali mavne nivTierebebis CamonaTvals ganekuTvnebian da zRvruli normis ga-
daWarbeba adamianis janmrTelobisaTvis garkveul riskebs Seicavs. cxadia, aseT vi-
TarebaSi qalaqis centrSi, erT wertilSi aRebuli nimuSis analiziT ver miviRebT 
regionSi arsebuli mdgomareobis realur suraTs. amitom mniSvnelovania atmos-
feroSi moxvedrili damabinZurebeli nivTierebebis gavrcelebis kanonzomierebis, 
dagrovebisa da gazrdili kocentraciis lokaciis da migraciis gansazRvrisaTvis 
gamoviyenoT maTematikuri modelirebis meTodi. 

zestafonis regions gaaCnia rTuli reliefi. iq erTmaneTs enacvleba dablobi 
teritoria, meridianulad da paralelebis gaswvriv orientirebuli mezomasStabis 
qedebi da qedTaSorisi xeobebi. 50 km radiusis farglebSi reliefis simaRle icle-
ba 50 m-dan 2,5 km-mde. reliefis sirTulidan gamomdinare, maTematikuri modelirebi-
saTvis mizanSewonilia reliefis momyol kordinatTa sistemis gamoyeneba 

hz /)(   sadac y) ,(x aris reliefis simaRle; h=H - ; ),,( yxtH aris tropopauzis 

simaRle; t aris dro; x, y  da z aris aRmosavleTiT da CrdiloeTiT vertikalurad 
mimarTuli dekartes koordinatebis RerZebi. 

atmosferuli mtvris gavrcelebis gantoleba (x, y, ζ) koordinatTa sistemaSi 
Caiwereba Semdegi saxiT: 
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  (1) , 

sadac C aris atmosferoSi mtvris koncentracia; u, v, w da w~  arian qaris siC-
qaris mdgenelebi x, y, z da ζ RerZTa gaswvriv. maTi mniSvnelobebi ganisazRvrebian ka-
vkasiis regionSi atmosferuli procesebis ganviTarebis regionaluri modelis [3,4] 

saSualebiT, fonuri meteorologiuri situaciebis Sesabamisad; 0w  aris mtvris da-

leqvis siCqare; μ da ν – horizontaluri da vertikaluri turbulentobis kinemati-
kuri koeficientebia; haeris miwispira fenasa da Tavisufal atmosferoSi qaris siC-
qarisa da turbulentobis koeficientebis mniSvnelobebi ganisazRvrebian [3, 5] moc-
emuli meTodiT. 

gantoleba (1) ixsneba ricxobrivad Sesabamisi sawyisi da sasazRvro pirobebis 
gamoyenebiT, romlebic SeirCeva konkretuli amocanisaTvis. ricxviTi integrirebisa-
Tvis gamoyenebulia 31 ×90×118 wertilebisagan Semdgari sivrciTi marTkuTxa sasru-
l–sxvaobiTi bade 0.8 km-iani horizontaluri da 1/31 vertikaluri bijiT. miwispira 
fenis sisqe udris 100 m. miwispira fenaSi ricxviTi vertikaluri badis wertilebis 
raodenoba 17-ia, badis biji icvleba 2 m-dan 15 m-de. droiTi biji udris 5 wams. 

maTematikuri modelirebiT gamoTvlilia q. zestafonis atmosferoSi emitirebu-
li anTropogenuli mtvris gavrceleba susti, saSualo da Zlieri dasavleTis fonu-
ri qaris pirobebSi. koncentraciis sawyis da sasazRvro monacemebad q. zestafonis 
teritoriaze aRebulia saqarTvelos garemos erovnuli saagentos mier atmosferoSi 
2 m simaRleze gansazRvruli mtvris saSualo Tviuri koncentracia C= 0,8 mg/m [2]. 
badis im wertilebSi, romlebic ar miekuTvnebian qalaqs, mtvris sawyisi koncentra-
ciebi CaTvlilia nulis tolad. mtvris nawilakebis diametri udris 10 mkm. 

nax.3-ze naCvenebia ivnisSi dasavleTis susti qaris dros gamoTvlili mtvris 
koncentraciis sivrciTi ganawileba roca t=24 sT-s da z=2, 100, 600 da 1000 m. naxazze 
mtvris koncentraciis izozolebi mocemulia zRvrulad dasaSvebi koncentraciebis 
(zdk) erTeulebSi (zdk=0.5 mg/m3).  

nax.3-dan Cans, rom qalaqis teritoriaze mtvris koncentracia maqsimaluria ni-
adagis zedapiridan 2 da 100 m-is simaRleze da uSualod mis siaxloves (nax. 3, a, b). 
miwispira atmosferoSi mtvris Rrubels aqvs vertikaluri cilindris forma, rome-
lic deformirebulia CrdiloeTis da samxreTis mimarTulebiT. koncentracia 1-2 
zdk miRebulia uSualod qalaqis SemogarenSi 2 m-is simaRleze daaxloebiT 12 m 
farTobze. es zona TandaTan mcirdeba simaRlis zrdasTan erTad da 100 m-is simaR-
leze maqsimaluri koncentracia aRiniSneba daaxloebiT 3 km farTobze. mtveri 
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vrceldeba rogorc qaris, aseve mis sapirispiro mimarTulebiT. mtvris gavrceleba 
qaris sapirispiro mimarTulebiT SedarebiT mcirea, rac gamowveulia horizontalu-
ri turbulenturi da adveqciuri gadatanis urTierTsapirispiro moqmedebiT. 

 
nax.3. qaris siCqarisa da mtvris koncentraciis ganawileba miwis zedapiridan 
z=2, 100, 600 da 1000 m simaRleze,susti dasavleTis qaris dros, t= 24 sT 

 

gamoTvlebiT miRebuli Rrublis forma gviCvenebs, rom atmosferos zeda feneb-
Si mtvris gabnevis procesSi turbulenturi difuziisa da horizontaluri adveqci-
is wili sididis mixedviT daaxloebiT erTnairia. amis Sedagad mtvris Rrubeli 
mniSvnelovnad deformirdeba da iRebs wagrZelebul formas, gansakuTrebiT qaris 
siCqaris lokaluri zrdis zonaSi - md. yvirilasa da Cxerimelas xeobebis (nax. 3, a, 

b) gaswvriv. 
atmosferos sasazRvro fenaSi (roca Z>100 m) mtvris gavrcelebis farTobi izr-

deba. mtvris adveqcia aWarbebs turbulentur difuzias (nax. 3, c, d). 
efeqti kargad Cans nax. 4-ze, sadac warmodgenilia qaris siCqaris zonaluri 

mdgenelisa da mtvris koncentraciis ganawileba q.zestafonze gamaval XOZ sibrtyis 
kveTaSi 3 km–ian sisqis atmosferos sasazRvro fenaSi. 

 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 4. qaris siCqarisa da mtvris koncentraciis ganawileba atmosferos  
    3 km-ian fenaSi q.zestafonis Tavze (j=31) XOZ sibrtyeSi 
 

rogorc nax. 4-dan Cans, damtverianebis are qmnis erTian wagrZelebul Rrubels 
atmosferos miwispira 2 km-ian fenaSi. koncentracia 0.1-1 zdk miRebulia daaxloebiT 
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9 km sigrZisa da 0.8 km sisqis, 0.01-0.1 zdk - 15 km sigrZisa da 1.2 km sisqis, 0.01-0.001 
zdk - 20 km sigrZisa da 2 km sisqis fenebSi. qaris sawinaaRmdego mimarTulebiT mtve-
ri vrceldeba daaxloebiT 5 km manZilze, xolo qaris mimarTulebiT - 20 km-ze. 
mtvris ganawileba RrubelSi araTanabaria. koncentracia maqsimaluria Rrublis 
centralur nawilSi da TandaTan mcirdeba periferiebisken. 

aRsaniSnavia, rom saSualo siZlieris fonuri qaris dros 24 saaTis ganmavlo-
baSi mtveri vrceldeba mniSvnelovnad ufro did manZilze, vidre susti fonuri qa-
ris dros (nax.5). amasTan, mtveri vrceldeba rogorc fonuri qaris, aseve qaris sawi-
naaRmdego mimarTulebiT. mniSvnelovania lixis qedis dinamikuri zemoqmedeba da ha-
eris horizontaluri turbulentobis gavlena mtveris difuziis procesze. maTi moq-
medebis Sedegad mtvris Rrubeli deformirdeba, farTovdeba siganeSi da mtveris 
garkveuli nawili vrceldeba urTierTsawinaaRmdego mimarTulebiT md. yvirilasa 
da md. Cxerimelas xeobebis gaswvriv. unda aRiniSnos, rom mtvris turbulenturi ga-
datana atmosferoSi sustia adveqciur gadatanasTan SedarebiT, Sedagad, mtveri zes-
tafonis SemogarenSi qaris sawinaaRmdego mimarTulebiT praqtikulad ar vrceldeba. 
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nax. 5. qaris siCqarisa da mtvris koncentraciis ganawileba miwis zedapiridan  
      z = 2, 100, 600 da 1000 m simaRleze dasavleTis saSualo qaris dros, roca  
   t = 24 sT-s. 
 

nax. 6-ze naCvenebia qaris siCqarisa da mtvris koncentraciis ganawileba q.zes-
tafonis Tavze XOZ sibrtyeSi atmosferos qveda 3 km-iani fenaSi dasavleTis saS-
ualo fonuri qaris dros. mtvris koncentracia maqsimaluria mtvris Rrublis cen-
trSi da mcirdeba mis zeda da qveda sazRvrebisken. orografiis zemoqmedebiT war-
moSobili lokaluri vertikaluri dinebebi iwveven mtvris Rrublis deformacias 
da yofen mas maqsimaluri koncentraciis mcire nawilebad. 
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nax. 6. XOZ sibrtyeSi qaris siCqarisa da mtvris koncentraciebi saSualo siCqaris 

qaris dros 
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Zlieri dasavleTis fonuri qaris SemTxvevaSi Tvisobrivad miiReba mtvris 
ganawilebis igive suraTi (ubackg m/s 10  ≈ ), romelic miRebuli iyo saSualo fonuri 
qaris dros. gansxvaveba raodenobrivia. Zlieri qaris dros mtvris Rrubeli 
vrceldeba met farTobze da gadaadgildeba ufro swrafad. gamoTvlebis Tanaxmad, 
Zlieri qaris dros gadatanis siCqare Seadgens fonuri siCqaris 0,8 - 0,6 nawils.  

me-7 nax.-ze naCvenebia dasavleTis fonuri saSualo qaris SemTxvevaSi gamoT-
vlebiT miRebuli koncentraciis C (x) grafikebi XOZ sibrtyeSi, roca z=2, 100 da 600 
m (grafikebi 1, 2 da 3 Sesabamisad). naxazidan Cans, rom koncentracia maqsimaluria 
qalaqis Tavze. dabinZurebis wyarodan 5 km-ze ufro nakleb manZilze adgili aqvs 
koncentraciis vertikalur Semcirebas. qalaqidan 5 km-ze met manZilze, atmosferos 
600 m sisqis fenaSi koncentracia vertikaluri mimarTulebiT erTnairia da 
TandaTanobiT mcirediT qalaqidan daSorebisas. 

 

 
 
 
 
 
 
 
 
 
 

nax. 7. mtvris koncentraciis C(x) grafikebi XOZ sibrtyeSi roca t = 24 sT 
 

me-8 naxazze warmodgenilia 24 saaTis ganmavlobaSi niadagze dafenili mtvris 
zedapiruli simkvrive susti - а), saSualo - b) da Zlieri - в) fonuri dasavleTis 
qarebis SemTxvevaSi. warmodgenili suraTidan Cans, rom susti da saSualo fonuri 
qaris dros mtveri efineba miwis zedapiris daaxloebiT 200 km2 farTobze.  dafenis 
zonebs gaaCnia wriuli da elifsuri formebi. 

 
 
 
 
 
 
 
 
 
 
 
    

  

nax. 8. miwaze dafenili mtvris zedapiruli simkvrive (mg/m2) 
 

Zlieri fonuri qaris dros mtvris dafenis zedapiris farTobi gacilebiT 
metia. niadagze mtveris dafenis are warmoadgens dasavleTidan aRmosavleTisaken 
mimarTul zols, romlis sigrZe aWarbebs 50 km-s, xolo sigane daaxloebiT 28 km-ia. 
yvela ganxilul SemTxvevaSi 24 saaTis ganmavlobaSi miwis zedapiris 1 m2 farTobze 
dafenili mtvris maqsimaluri raodenoba TiTqmis erTnairia da Seadgens 400 mg-s. 

amrigad, Catarebulma ricxviTma modelirebam gamoavlina zogierTi meteorol-
ogiuri Taviseburebebi, romlebic axasiaTebs qalaqSi arsebuli mtvris gavrcelebis 
process zestafonis regionSi. susti dasavleTis qaris SemTxvevaSi atmosferos sa-
sazRvro 100 m miwispira fenaSi q. zestafonis Tavze koncentracia daaxloebiT er-
Tnairia. miwispira fenis zeviT koncentracia swrafad mcirdeba da 3 km simaRlze 
xdeba nulis toli. vertikalur profilSi koncentracia metia Rrublis centrSi da 
mcirdeba periferiisken. 
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orografia iwvevs dabinZurebis Rrublis deformacias. lixis qedis qarpira 
mxares, orografiis gavleniT, mtvris gavrceleba aRmosavleTiT muxruWdeba da iw-
yebs upirates gadaadgilebas Crdilo–aRmosavleTis da samxreT–aRmosavleTis mi-
marTulebebiT md. yvirilasa da Cxerimelas xeobebis gaswvriv. amasTan, qedis qarpira 
mxares, orografiiT gamowveuli aRmavali moZraoba amcirebs mtvris sedimentaciis 
process. Sedegad, damtverianebis wyarodan sakmaod moSorebiT daleqili mtvris sim-
kvrive umniSvneloa. 

mniSvnelovania gamoTvlebiT miRebuli Sedegebis Sedareba realurTan. am miz-
niT dagegmilia naturaluri dakvirvebebis Catareba zestafonis mimdebare teritori-
asze. 

madliereba. samuSao sruldeba ssip SoTa rusTavelis erovnuli samecniero 
fondis dafinansebiT. granti № Doc-009 . 
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ricxobrivad modelirebuli da Seswavlilia q.zestafonSi arsebuli mtvris 
gavrceleba fonuri susti dasavleTis qaris SemTxvevaSi. miRebulia mtvris 
sivrculi ganawilebis suraTebi, gaanalizebulia orografiis, horizontaluri da 
vertikaluri turbulentobisa da adveqciuri procesebis gavlena mtvris 
gavrcelebaze atmosferoSi. 

 

Estimation of Dust Distribution in the  Zestafony District by Numeral Modeling./N. Gigauri, L. 
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Georg.; Summ: Georg., Eng., Rus. 

Dispersion of dust emited in the atmospheric air of Zestafoni city is numerically modelled and studied in case 

of weakt background western winds. Dust spatial distribution patterns are obtained, and the influence of 

orography, horizontal and vertical turbulence and advective processes on dust distribution in the atmosphere is 

analyzed. 
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uak. 551.583 

wylis integrirebuli marTvis modelis WEAP-21 gamoyenebis gamocdileba 

b. beritaSvili, n. kapanaZe, s. mdivani  
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

 Tbilisi, saqarTvelo 
  

ukanasknel periodSi, mtknari wylis deficitis safrTxis winaSe mdgomi msof-
lios sxvadasxva regionSi, didi aqtualoba SeiZina wylis integrirebuli marTvis 
problemam [1]. am sakiTxis praqtikuli ganxorcielebisaTvis iqmneba mravali modeli, 
romelTa Soris aRsaniSnavia msoflios mraval qveyanaSi aprobirebuli wylis mar-
Tvis modeli _ WEAP 21 (Wather Evaluation and Planning Version 21).aRniSnuli modeli eyr-
dnoba ZiriTad daSvebas, romlis Tanaxmad wylis miwodeba ganisazRvreba wyalSem-
krebis teritoriaze mosuli atmosferuli naleqebis odenobiT, adamianis moTxovni-
lebaTa dakmayofilebiTa  da misi CarevebiT [2]. modelis Tanaxmad, auzi Tavad war-
moadgens mosuli naleqebis gayofis sawyis obieqts dedamiwa-atmosferos urTier-
Tqmedebis Sedegad evapotranspiraciis gziT. es procesi aRiwereba wyalbalansuri 
modeliT, romliTac ganisazRvreba aorTqlebis, naleqebis ganawilebisa da Camonade-
nis formirebis procesebi, miwisqveSa wylis Sevseba da rwyvis moTxovnileba.  

modeli ganixilavs erTmaneTTan urTierTdakavSirebul municipalur da sasof-
lo-sameurneo sistemebSi wylis resursebis gamoyenebis iseT sakiTxebs, rogoricaa 
mravalricxovani zedapiruli da/an miwisqveSa wyaroebi, seqtoruli moTxovnis anal-
izi, wylis dacva, wylis ganawilebis prioritetebi, wylis erToblivi gamoyeneba, 
wyalsacavebis saerTo moxmareba da safinanso dagegmareba. 

WEAP 21 modeli efuZneba masis balansis gantolebas, Cawerils Semdegi saxiT: 
 

          

          sadac Swj   aris niadagis wyalSemcveloba (mm) miwis zedapiris nawilisTvis j, 
Z1j – niadagis zedapiruli wylis fardobiTi maragi, Pe – efeqturi atmosferuli naleqi. 
PET_penman-monties potenciuri evapotranspiraciis maCvenebeli (mm/dRe) etalonuri 
mcenarisaTvis, kc,j _ mcenaris maxasiaTebeli koeficienti miwis Semxebi zedapirisTvis. 
gantolebis mesame wevri aRwers zedapirul Camonadens, sadac LAIj aris foTlebisa 
da Reroebis farTobis indeqsi, romelic minimums aRwevs maqsimaluri Camonadenis 
pirobebSi, mag. gaSiSvlebuli niadagisTvis. meoTxe wevri asaxavs niadagis Sida 
nakadebsa da CaJonvas, sadac kj aris niadagis maqsimaluri wyalSemcvelobis 
gamtarunarianoba (mm/dro) da fj - kvazifizikuri parametri, dakavSirebuli niadagTan, 
miwis dafarulobis tipTan da topografiasTan, romelic hyofs wyals 
horizontalur an vertikalur nakadebad. 

garda amisa, modeli Seicavs zedapiruli da miwisqveSa Camonadenis 
transformaciis, agreTve miwisqveSa sabaziso nakadisa da akumulirebuli Tovlis 
dnobasTan dakavSirebul gantolebebs. calke yuradReba eTmoba zedapiruli wylebis 
dabinZurebis sakiTxs, risTvisac modelSi Seyvanilia temperaturisa da wyalSi 
gaxsnili Jangbadis transformaciis gantolebebi. 

mdinaris Camonadenis cvalebadobasTan dakavSirebiTYwyalsacavebis eqspluata-
ciis algoriTmTan erTad WEAP  21 modeli Seicavs moTxovnis prioritetulobisa da 
miwodebis upiratesobaTa ganmsazRvrel algoriTmebs, rac saSualebas iZleva 
TiToeuli konkretuli SemTxvevisTvis SerCeul mdinaris auzSi zedapiruli da 
miwisqveSa Camonadenis, dagrovili wylis maragisa da ekonomikis calkeuli 
seqtorebis moTxovnis Sesabamisad miRebul iqnas gadawyvetileba wylis resursebis 
optimaluri gamoyenebis Sesaxeb. 

pirvelad WEAP  modeli gamoyenebuli iyo 1992 wels aralis zRvis Seswavlisas, 
Tumca mTeli rigi daSvebebisa da SezRudvebis gamo miRebulma Sedegebma arsebiTi 
Sesworebebi moiTxova. 
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saqarTveloSi WEAP  21 modeli gamoyenebul iqna 2009 wels gaeros klimatis 
CarCo konvenciisaTvis meore erovnuli Setyobinebis momzadebisas [3], rodesac  

PRECIS  klimatis regionuli modeliT prognozirebis pirobebSi moxda mdinareebis 
alaznisa da ioris, agreTve rionisa da cxeniswylis Camonadenis 2100 wlamde mosa-
lodneli cvlilebis Sefaseba. analogiuri Sefasebebi Catarda 2015 wels saqarTve-
los mesame erovnuli Setyobinebis momzadebisas [4] mdinareebis aWariswylis, engu-
risa da xramisTvis. 

WEAP 21 modelis gamosayeneblad konkretuli hidrologiuri da bioekologiu-
ri amocanebis gadasaWrelad SerCeul iqna md. sakramentos auzSi ori erTmaneTis 
momijnave mdinaris Cow Creek da Battle Creek qveauzebi, romelTa ganlagebis sqema moce-
mulia naxazze 1. 

 
nax.1.  modelis gamosacdelad SerCeuli qveauzebis ganlageba md. sakramentos 

wyalSemkrebSi 
 

naxazidan Cans, rom TiToeuli qveauzis sigrZe Seadgens daaxloebiT 70 km-s, 
xolo sigane  10-25 km farglebSi icvleba. reliefisa da geologiuri agebulebis 
mixedviT xevebis teritoria zemo (mTian) da qvemo (vake) nawilebad iyofa. amave dros 
Battle Creek Qqveauzis umetesi nawili vulkanuri qanebisagan Sedgeba da amitom masSi 
atmosferuli naleqebis CaJonvis procesebi ufro swrafad mimdinareobs, vidre Cow 

Creek QqveauzSi, romelic umeteswilad danaleqi aluviuri niadagebisagan Sedgeba. 
qveauzebis zemo da qvemo nawilebis farTobebi da maTi dafaruloba sxvadasxva 

tipis mcenareuliT moyvanilia cxrilSi 1. 
 

cxrili 1. qveauzebis zemo da qvemo nawilebis farTobebi da maTi dafaruloba  
           sxvadasxva tipis mcenareulobiT (%-Si) 

        qveauzebis     
         farTobebi 
mcenareuli     (km2) 
safari   

zemo Cow qvemo Cow zemo Battle qvemo Battle 

960 480 650 400 

foTlovani 
maradmwvane 
buCqnari 
mdelo 
sarwyavi saZovari 

10 
60 
10 
20 
0 

15 
15 
21 
42 
7 

5 
75 
15 
10 
0 

3 
75 
15 
7 
0 

 

ganxilul naSromSi gamoyenebul iqna naleqTa reJimze dakvirvebisaTvis orive 
qveauzis teritoriaze ganTavsebuli 5 naleqmzomi punqtis dakvirvebis monacemebi 
1961-1990 ww. periodisTvis. amasTan erTad, gaanalizebuli iqna Cow Creek teritoriis 
qvemo nawilSi mdebare saxelmwifo WaburRilis imave wlebis dakvirvebis masalebi 
gruntis wylis doneebze, rac Sedarebuli iqna mosuli naleqebis dinamikasTan.  
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teritoriuli siaxlovis gamo orive wyalSemkrebze drois ganxilul 30-wlian 
periodSi naleqTa Tviuri saSualo mniSvnelobebis msvleloba erTnairi aRmoCnda, 
Tumca xvedriTma Camonadenma, gazomilma md. sakramentos Cadinebisas xevebis Camket 
kveTebSi arsebul hidrologiur saguSagoebze, arsebiTi gansxvaveba gamoavlina (nax. 
2), rac dakavSirebulia xevebis amgebi qanebis sxvadasxvaobasTan.  

 
nax. 2. Cow da Battle qveauzebSi naleqTa jamebisa (mm) da Camonadenis modulis 

(m3/km2) Tviuri saSualoebis msvleloba  1965-1998 ww. periodisTvis. 
 

naleqTa Tviuri saSualoebis gamoyenebiT Cvens mier gamoTvlil iqna md. Battle 

Creek-is mTel farTobze mosul naleqTa jamuri raodenoba Tveebis mixedviT da 
msvleloba Sefasebul iqna mdinaris qvemowelSi mdebare hidrologiuri saguSagos 

mier aRricxuli xarjebis monacemebთan (es masala aRebul iqna aSS geologiuri 
samsaxuris veb-gverdidan kolemanis TevzsaSenTan arsebuli hidrologiuri 

saguშagos 1966-2017 ww. mdinaris xarjebis rigebidan [7] (nax. 3).  
 

 
nax. 3. md Battle Creek-is qveauzSi naleqთa saerTo raodenobisa da mis qvemowelSi  
      mdinaris xarjis Sidawliuri ganawileba 
 

am naxazidan Cans, rom hidrologiuri wlis pirvel kvartalSi mdinaris 
xarjebi praqtikulad misdevs atmosferul naleqTa msvlelobas, Tumca Tebervlidan 

dawyebul naleqთa mkveTr Semcirebas mosdevs jer gazafxulis Camonadenis 
stabiloba, romelic SemdgomSi icvleba xarjebis SedarebiT Senelebuli 
SemcirebiT. naleqTa jamebi ivlisis Tvidan iwyebs matebas, rac naklebad aisaxeba 
mdinaris Camonadenis minimalur mniSvnelobebze oqtombridan misi matebis 

dawyebamde. yovelive es naTlad metyvelebs miwisqvesa kvebis arsebiთ rolze 
mdinaris Camonadenis stabilobis SenarCunebaSi.  

rac Seexeba SerCeul qveauzebSi miwisqveSa wylis dones, romelic kvebis 
alternatiul wyaros warmoadgens, masze dakvirveba 1955-1997 ww. periodSi warmoebda 
Cow qveauzis qvemo nawilSi aluviuri wyalSemcveli fenis arealSi mdebare 
saxelmwifo samonitoringo WaburRilis meSveobiT. nax. 4-ze naCvenebia WaburRilSi 
miwisqveSa wylis donis cvalebadoba metrebSi, romlis standartul simaRled 
amJamad iTvleba 390 m zRvis donidan.  

naxazze moyvanili grafikidan aSkarad vlindeba 1950-iani wlebis Sua 
periodidan 1970-iani wlebis dasasrulamde miwisqveSa wylis donis vardna, ramac 
eqstremumSi 15 metrsac ki miaRwia. SemdgomSi wylis done garkveulwilad 
stabiluri gaxda, Tumca 1950-iani wlebis mdgomareobas aRar dabrunebia, rac wylis 
amotumbviT unda aixsnebodes. amotumbvis monacemTa ararsebobis gamo SeuZlebelia 
miwisqveSa wylebis donisa da atmosferul naleqTa raodenobas Soris adeqvaturi 
korelaciuri kavSirebis dadgena, Tumca zogadi saxiT gvalvian periodebSi saxezea 
gruntis wylebis donis sagrZnobi dacema. 
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nax. 4. wylis donis cvalebadoba (metrebSi zRvis donidan) Cow Creek qveauzis qveda 

nawilSi mdebare kaliforniis saxelmwifo WaburRilSi (# 31 N03W29N001M). 
 

 

md. sakramentos wyalSemkrebSi SerCeuli ori qveauzi WEAP 21 modelis 
daxmarebiT gamoyenebuli iqna sxvadasxva praqtikuli amocanebis gadasaWrelad. 

1. saZovrebis rwyva Cow Creek qveauzSi 
WEAP 21 modelis dakalibrebisas gamoyenebul sabaziso scenarTan erTad md. 

Cow Creek hidrologiur reJimze rwyvis gavlenis Sesaswavlad ganxilul iqna ori 
damatebiTi scenari: sarwyavi savargulebis 35%-iT gazrda da maTi farTobis 50%-iT 
Semcireba. gaTvlebiT dadgenilia, rom Cow wyalSemkrebis centralur velze 3300 ha 
sarwyav saZovrebs wliurad esaWiroeba daaxloebiT 1400 mm sarwyavi wyali im 
daSvebiT, rom igi gamoiyeneba zedapiruli miSvebis meTodiT da uzrunvelyofs 
balaxis moyvanas simwifis stadiamde [6]. rwyva iwyeba aprilSi da mosavali aiReba 
ivnisSi, xolo meore amonayari irwyveba da iZoveba ivlisidan oqtombris CaTvliT. 
sabaziso scenaris mixedviT es gamoixateba weliwadSi daaxloebiT 40 mln m3 wylis 
miwodebaSi, rac uzrunvelyofs saZovrebis momaragebas 1200 mm wyliT yovelwli-
urad, Tumca es odnav naklebia Teoriulad moTxovnil donesTan SedarebiT. WEAP 21 
modelSi sarwyavi saZovrebi Cow Creek auzis qvemo nawilSi maragdeba zedapiruli 
wylis miSvebiT (prioritetuli midgoma), an miwisqveSa aluviuri wyalSemcveli 
fenidan wylis amotumbviT (saTadarigo meTodi). es ukanaskneli ganixileba mxolod 
im SemTxvevaSi, Tu zedapiruli wyali fizikurad miuwvdomelia an mdinaris 
Camonadeni ver akmayofilebs saTanado moTxovnebs. 

Cow Creek auzis qvemo nawilSi gazafxulis wyaldidobebi sakmarisad 
uzrunvelyofs zedapiruli wyliT morwyvis moTxovnebs, Tumca zafxulis TveebSi, 
rodesac Camonadeni klebulobs 0.4-0.3 mln m3-mde TveSi, wyalmomaragebaSi arsebiTad 
matulobs miwisqveSa wyalSemcveli fenis roli. aRsaniSnavia, rom amotumbuli 
wylis raodenoba modelSi ar aris limitirebuli, rac mis naklad unda CaiTvalos. 
amave dros, sabaziso scenaris Tanaxmad, rwyvis Sedegad mdinaris saSualo wliuri 
Camonadeni klebulobs daaxloebiT 3%-iT. 

modeluri gamoTvlebis analizma aCvena, rom saZovrebis rwyvis Sedegad 
wyalSemkrebidan tenis saSualo wliuri danakargebi izrdeba daaxloebiT 6%-iT, 
rac iwvevs md. Cow Creek-is md. sakramentoSi mis SesarTavTan Camonadenis Semcirebas 
3%-iT da miwisqveSa wylis donis dacemas 0.6 metriT saSualo donesTan SedarebiT. 

amrigad, modelebis Sedegebma aCvena, rom qveauzis teritoriaze warmoebul 
saZovrebis sarwyav RonisZiebebs SeuZlia SesamCnevi zemoqmedebis moxdena 
wyalSemkrebis hidrologiur reJimze. amasTan erTad, aRsaniSnavia isic, rom 
gazrdil aorTqlebasTan dakavSirebuli wylis damatebiTi moTxovna xmardeba 
saZovrebis produqtiulobis zrdas, rasac Tavisi wvlili Seaqvs wylis ekosistemis 
efeqturobis amaRlebaSi. garda amisa, modeliT SesaZlebelia sarwyavi wylis 
maqsimaluri raodenobis dadgena, romelic saWiroa gviani zafxulis Camonadenis 
gasaZliereblad. amis mizezia is, rom wyalSemkrebi moqmedebs buferuli zonis 
rolSi, romelic agrovebs wina TveebSi dagrovil `Warb~ sarwyav wyals. Camonadenis 
am da sxva urTierTqmedebaTa meqanizmis gagebas didi mniSvneloba aqvs soflis 
meurneobaSi rwyvis sargeblianobis dadgenisaTvis. 
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B2. mdinaris Battle Creek xevis hidroenergetika da Canukis oraguli 
hidroenergetikis ganviTarebis dawyebamde Battle Creek-is wyalSemkrebi warmoad-

genda Cinukis jiSis oragulis mTavar saarsebo garemos, romelic iwyeboda md. sak-
ramentoSi misi SesarTavidan da Tavdeboda dinebis aRma migraciis bunebriv barier-
amde. 1900-ian wlebSi dawyebulma mcire hesebis mSeneblobam daamaxinja oragulis 
bunebrivi gavrcelebis areali misi Semcirebis mimarTulebiT, Tumca, miuxedavad ami-
sa, Battle Creek kvlav iTvleba oragulis mwarmoebel unikalur wyalSemkrebad, ro-
melsac SeuZlia misi arsebobis uzrunvelyofa. zafxulis wyalmcirobis pirobebSi, 
rodesac wylis temperatura md. sakramentoSi maRla iwevs da saSiSroebs uqmnis 
Tevzis populacias, B Battle Creek-is saxiT Camomdinare sakramentos grili Senakadi 
warmoadgens oragulis erTaderT TavSesafars. 

amave dros, Battle Creek-is unikaluri hidrologiuri pirobebi xels uwyobs mis 
auzSi hidroenergetikuli infrastruqturis ganviTarebas, romelic amJamad 250 000 
mvt.sT eleqtroenergias gamoimuSavebs. wyalSemkrebSi ganTavsebulia 2 mcire wyalsa-
cavi saerTo moculobiT 150 mln m, rac daaxloebiT Seadgens mdinaris saSualo 
wliuri Camonadenis meoTxeds. mdinareze arsebuli da dagegmili hidroteqnikuri 
nagebobani xels uwyobs mdinaris Camonadenis siCqaris Semcirebas da zafxulSi misi 
temperaturis zrdas, romelic optimalur SemTxvevaSi unda Seadgendes 14.5  da ar 
aRematebodes 17.0 , rac letaluria oragulis qviriTisa da lifsitebisTvis. 

WEAP 21 modeli gamoyenebul iqna anTropogenuli zemoqmedebis Sedegad 
darRveuli bunebrivi hidrologiuri sistemis aRsadgenad SemoTavazebuli ori 
variantis Sesafaseblad. aRniSnul procesSi hidroeleqtroenergiis gamomuSavebas 
mieniWa meore, ufro dabali prioriteti – mdinaris dinebis siCqaris zrdis 
prioritetTan SedarebiT. 

Sedareba Catarebuli iqna oragulis habitatis aRdgenis potencialis sxvada-
sxva mniSvnelobisaTvis, romelic raodenobrivad Sefasebuli iqna dinebis siCqaris 
(m/wm), misi temperaturis ( ), eleqtroenergiis gamomuSavebis (mvt.sT) Semcirebisa da 
auzSi moqmedi kompleqsis operatiuli xarjebis cvlilebebis gaTvaliswinebiT. al-
ternativebidan erT-erTi ganixilavda mdinareze ori kaSxalis moSlas da arxebis 
gaerTianebas wylis dinebis siCqaris gasazrdelad, xolo meore - kibeebisa da fare-
bis mowyobas mdinaris saTavesTan Tevzis miRwevis gasaadvileblad da dinebis siCqa-
ris mosamateblad. pirveli scenariT energogeneracia Semcirdeboda 47%-iT, magram 
samagierod igi uzrunvelyofda wylis temperaturis SenarCunebas 17 -ze dabla. meo-
re scenariT generacia Semcirdeboda 15%-iT, xolo dinebis temperaturis 
SenarCunebas 

Catarebuli modelirebis gamocdileba SeiZleba gamoyenebuli iqnas saqarT-
velos mdinareTa calkeul auzebSi (iori, alazani, aragvi da sxv.) wylis resursebis 
integrirebuli marTvis samomavlo praqtikaSi. 
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wylis integrebuli marTvis modelis WEAP 21 gamoyenebis gamocdileba. /b. 
beritaSvili, n. kapanaZe, s. mdivani/ stu-is hmi-is SromaTa krabuli. - 2018. - t.125. -  
gv.77-82 qarT.; rez.: qarT., ingl., rus. 
moyvanilia stokholmis garemosdacviTi institutis bostonis filialSi damuSavebu-
li WEAP 21 wylis integriebuli marTvis modelis gamoyenebis Sedegebi md. sakramen-
tos ori erTmaneTis momijnave mdinaris qveauzSi konkretuli amocanebs gadasaWre-
lad. ganxlulia qveauzebis fizikur-geografiuli maxasiTeblebi maT Soris mosuli 
naleqebisa da Camonadenis modulis Sidawliuri ganawileba. md.Battle Creek-is qveauz-
Si naleqTa ganawilebis Sedarebam mdinaris saSualo Tviur xarjebTan gamoavlina 
misi miwisqveSa kvebis arsebiTi roli Camonadenis formirebaSi. md.Cow Creek-is 
qveauzSi saZovrebis sarwyavad mdinaris wylis gamoyenebis modelirebam aCvena, rom 
am RonisZiebis Sedegad wyalSemkrebidan tenis saSualo wliuri danakargi izrdeba 
6%-iT, rac iwvevs mis SesarTavTan Camonadenis Semcirebas 3%-iT da miwisqveSa wylis 
donis dacemas 0.6 metriT. md.Battle Creek-is qveauzSi oragulis populaciis 
SesanarCunebad saWiro temperaturuli reJimis dasacavad modelirebam aCvena 
mdinareze arsebuli hidroteqkuri nagebobebis rekonstruqciis aucilebloba, rac 
did xarjebTan iqneba dakavSirebuli. modelirebis gamocdileba SeiZleba 
gamoyenebuli iqnas saqarTvelos mdinareTa calkeul auzebSi wylis resursebis 
integrirebuli marTvis samomavlo praqtikaSi 

 
Experience of WEAP 21 Integrated Water Resource Management Model. /B. Beritashvili, N. Kapanadze, 

S. Mdivani/Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.77-82. - Georg.; Summ: Georg., Eng., 

Rus. 

Following the paper published in Water International (2005), the results are given on the application of WEAP 

21 Integrated Water Resource Management model to resolve specific problems in two neighboring sub-

catchments of R. Sacramento. The features of physical geography of selected areas are reviewed including inter 

annual distribution of precipitation and the unit runoff.  The comparison between precipitation monthly 

averages  in the Battle Creek sub-catchment and mean discharges of the river has revealed essential role of 

groundwater feeding in retaining the river runoff. The modeling of pasture irrigation in the basin of Cow Creek 

has demonstrated the increased watershed’s annual evaporative loss by 6%, resulting in 3 percent decline in the 

average flow volume downstream at the confluence and 0.6 meter drop in the mean groundwater elevation. The 

modeling of conditions required to maintain temperature regime necessary for the preservation of salmon 

population in the basin of Battle Creek has revealed the need of essential reconstruction of existing 

hydrotechnical  infrastructure related with vast expenses. The modeling experience could be used in the future 

practice of integrated water management in the basins of separate rivers in Georgia 

 

Опыт применения модели интегрированного управления водными ресурсами WEAP 21 в 

бассейне р. Сакраменто /Бериташвили Б.Ш., Капанадзе Н.И., Мдивани С.Г./Сб. Трудов ИГМ ГТУ-а. - 

2018. - вып.125. - c.77-82. - Груз.; Рез: Груз., Англ., Рус. 

Представлены результаты применения модели интегрированного управления водными ресурсами 

WEAP 21 для решения конкретных задач в водосборах двух соседних рек бассейна р.Сакраменто 

(Калифорния). Рассмотрены физико- географические характеристики водосборов, включая 

внутригодовое распределение выпадающих осадков и модуля стока. Сопоставление годового хода 

средних месячных сумм осадков в водосборе р.Battle Creek  с ходом месячных расходов реки выявило 

существенную роль подземного стока в сохранении общего питания реки.    Моделирование полива 

пастбищ в  водосборе р.Cow Creek показало, что в результате этого мероприятия средние годовые 

потери влаги с водосбора увеличивается на 6%, приводя к уменьшению стока реки в устье на 3% и 

падению уровня подземных вод на 0,6 м. Моделирование условий обеспечения температурного режима, 

требуемого для сохранения популяции лосося в р.Battle Creek показало необходимость существенной 

реконструкции комплекса гидротехнических сооружений связанных с большими затратами. Опыт 

моделирования может быть использован в будущем в практике интегрированного управления водными 
ресурсами отдельных рек Грузии. 

 
 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

83 
 

uak 551.50.501.7   
saqarTvelos mcire myinvarebze klimatis cvlilebis zegavlenis 

Seswavla distanciuri zondirebis monacemebis gamoyenebiT 

l. Sengelia*, g. korZaxia*, g. Tvauri**, v. comaia*, m. ZaZamia*** 
* saqarTvelos teqnikuri universitetis hidrometeorologiis instituti. 
** iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetis m. nodias sax. 

geofizikis instituti. 
*** garemos dacvisa da soflis meurneobis saministros garemos erovnuli 

saagento. 
dResdReobiT mcire myinvarebis (farTobi 0,1-dan 0,5km2-mde)  mdgomareobis garkve-

uli regularobiT gaSuqeba miwispira dakvirvebebiT faqtobrivad SeuZlebelia. am 
myinvarebis Seswavla dedamiwis Tanamgzavruli dakvirvebebiT efeqturi alternati-
vaa maTi kvlevebisaTvis da sxvadasxva samecniero-praqtikuli amocanis gadaWrisaT-
vis. 

klimatis globaluri daTboba, zogadad negatiur zemoqmedebas axdens myinvareb-
ze. gansakuTrebiT naTlad es viTareba vlindeba mcire myinvarebis SemTxvevaSi [1_7]. 
calke sakiTxia, Tu rogor unda Catardes mcire myinvarebis zomisa da sxva paramet-
rebis cvlilebis gansazRvra droSi. 1960 _−1970-ian wlebSi sabWoTa kavSirSi sakma-
od didi samuSao Catarda myinvarebis mdgomareobis Sesaxeb informaciis Sesagroveb-
lad, ris safuZvelzec Seiqmna myinvarebis katalogi. myinvarebis katalogSi saqar-
Tvelos myinvarebi calke ar aris gamoyofili. isini yofili sabWoTa kavSiris kavka-
siis myinvarul sistemaSia moqceuli. saqarTvelos myinvarebi ganxilulia 1975 [8, 9] 
da 1977 [10, 11] wlebSi gamocemul katalogebSi. faqtobrivad sabWoTa kavSiris myinva-
rebis katalogi 50 wlis winaTaa Seqmnili, xolo dedamiwis Tanamgzavruli dakvirve-
bebiT mcire myinvarebis kvleva mxolod am da wina aTwleulebis monacemebiTaa Se-
saZlebeli. swored droSi es sxvaoba qmnis winapirobas myinvarebis dinamikis Sesas-
wavlad. cxadia miRebuli Sedegebi asaxavs klimatis Tanamedrove cvlilebis zegav-
lenas myinvarebis mdgomareobaze. 

samuSaoebis Sesasruleblad gamoyenebulia kompleqsuri meTodologia, romelic 
avtorebis mier aris SemuSavebuli [12_15]. Mmcire myinvarebis kvlevisas Cndeba sxva-
dasxva tipis sirTule, romelTagan erT-erTi ZiriTadia Tanamgzavruli distanciuri 
zondirebis (Tdz) safuZvelze miRebul Tanamgzavrul suraTze asaxuli mcire myin-
varebis identificireba (maTi mcire zomebis gamo). am problemis gadasaWrelad gamo-
yenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia myinvarebis da 
Sesabamis mdinareTa auzebis mdebareoba.   

mcire myinvarebis cvlilebis Sefaseba SesaZlebelia 2012_2016 wlebSi Tanamgzav-
ruli informaciiT miRebuli maxasiaTeblebis SedarebiT myinvarebis katalogis 

(1975_1977 ww.) monacemebTan. dasavleT saqarTvelos myinvarebi katalogis 9 sqemazea 
warmodgenili [9]. 1-l nax-ze naCvenebia dasavleT saqarTvelos myinvaruli auzebis 
ganlagebis saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT. 

 

 
nax. 1. dasavleT saqarTvelos myinvaruli auzebis ganlagebis saerTo suraTi, 

romelic moicavs 9 sqemas 409 myinvariT 
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          gamartivebis  TvalsazrisiT  me-7  sqema  mdinareTa  auzebis  mixedviT samad  
daiyo, xolo me-8 sqema _ orad da sabolood miviReT 12 sqema:   

1. mdinareebis bzifis, kelasuris da kodori-amtyelis Senakadebis da CxalTis 
auzebis myinvarebi #1–61;   

2. mdinare kodoris zemo welis myinvarebi #62−136;  
3. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena Senakadi) 

auzebis myinvarebi #137_243.  
4. mdinareebis mulxrasa da enguris auzSi mdebare mdinare mestiaWalis auzis 

myinvarebi #244−259;   
5. mdinare enguris auzSi mestiaWalis SesarTavis zeviT mdebare mdinare 

mulxras auzis myinvarebi #260−282;  
6. mdinare enguris marjvena Senakadebis auzebis myinvarebi #283-295;   
7. svaneTis qedis CrdiloeT ferdobis myinvarebi #296–325;  
8. adiSis qedis CrdiloeT kalTis myinvarebi #326−334;  
9. svaneTis qedis samxreT ferdobis myinvarebi #335−342;  
10. mdinareebis yoruldaSis, cxeniswylis, mdinare rionis marjvena Senakadebis 

auzebis myinvarebi  #343−360;  
11. mdinare rionis zemo welis auzis myinvarebi #361−400;  
12. mdinare jejoris (mdinare rionis marcxena Senakadi) auzis myinvarebi 

#401−409.  
Sesaswavli myinvarebis konturebis Sedareba sabWoTa kavSiris droindel 

topografiul rukebze (1:50000) asaxul myinvarebis konturebTan, erTi mxriv, 
konturebis validaciis saSualebas iZleva da, meore mxriv, vizualurad gviCvenebs, 

Tu ramdenad Secvlilia calkeuli myinvarebi Sesabamis periodSi (40_50 weli). 
Ddadginda, rom mTeli rigi mcire myinvarebi, romlebic topografiul rukebzea 
datanili, aRar arsebobs.  

me-2 nax-ze moyvanilia mdinareebis nenskras, nakras da dolras auzebis 107 
myinvaris ganlagebis sqema, romelic asaxavs katalogis Sesabamis me-3 sqemas da 
imdroindel mdgomareobas. 

 
nax. 2. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena 

Senakadi) auzebis #137_243 myinvarebis ganlagebis sqema. 1 _ wyalgamyofi,  

2 _ myinvargamyofi, 3 _ mwvervali, 4 _ mdinare, 5 _ myinvari Tavisi nomriT 
 

me-3 nax-ze mocemulia #161 − #163 myinvarebis mdgomareoba. ა nawilSi moyvanilia 

identificirebuli myinvarebis konturebi 2015 wlis Tanamgzavruli suraTis mixedviT. 
b nawilSi moyvanilia 60-iani wlebis topografiul ruka, romelzec SedarebisaTvis 
datanilia Tanamgzavruli suraTis mixedviT gavlebuli konturebi. rogorc vxedavT: 
#161 myinvari, romlis farTobi katalogis mixedviT iyo 1.3 km2 gardaiqmna 0.3 km2 
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farTobis mqone mcire myinvarad da oTx Tovlnarad (Tovlnari qarisa da mzis 
sxivebisagan mofarebul adgilebSi SemorCenili Tovlis, firnisa da yinulis grovaa. 
Tovlnari sezonuria, Tu irgvliv dadebul Tovlze ufro metxans inaxeba, xolo 
mudmivia, Tu mTeli wlis ganmavlobaSi ar dneba. Tovlnari SeiZleba iyos myinvaris 
degradaciiT miRebuli narCeni.); #162 da #163 myinvarebi (orive 0.1 km2 farTobis 
mcire myinvari) danawevrda Tovlnarebad,  pirveli sam, xolo meore _ or Tovlnarad. 

 

 
a 

 
b 

nax. 3. #161 − #163 myinvarebi. ა − identificirebuli myinvarebis konturebi 

Landsat 8 OLI TIRS sensoris 2015 wlis 29 agvistos suraTis mixedviT, b −  
topografiul ruka, romelzec SedarebisTvis datanilia Tanamgzavruli suraTis 
mixedviT gavlebuli konturebi 

 
Tdz-iT miRebuli saqarTvelos myinvarebis konturebis topog rafiul rukebze 

asaxul myinvarebis konturebTan Sedarebam saSualeba mogvca  gamogvetana mniSvnelo-
vani daskvna, rom daaxloebiT bolo 50 wlis ganmavlobaSi saqarTvelos yvela myinva-
ris farTobi Semcirda. im SemTxvevaSi, Tu Tanamgzavrul suraTze mcire myinvaris 
farTobi ufro metia, vidre katalogis mixedviT misi farTobis mniSvnelobaa, es ka-
talogis monacemis xarvezia da igi saeWvo monacemebs unda mivakuTvnoT. 

dasavleT saqarTvelos mcire myinvarebis Seswavlisas gamoiricxa is myinvarebi, 
romelTa monacemebi katalogis mixedviT saeWvoa. 1-l cxrilSi warmodgenilia 
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dasavleT saqarTvelos mcire myinvarebis raodenoba katalogis sando monacemebis da 
Tdz-is mixedviT. 

amrigad, dasavleT saqarTvelos myinvarebis 12 sqemis Sesabamisad Sedgenil 
cxrilebSi moyvanilia katalogis mixedviT 187 mcire myinvaris Sesaxeb sando 
informacia (sul katalogSi aRricxulia 265 mcire myinvari). Tdz-is safuZvelze 
miRebulia yvela maTganis farTobis Sesaxeb monacemi. myinvarebis danawevrebisa da 
dnobis Sedegad mcire myinvarebis raodenoba Seicvala. 

 
cxrili 1. dasavleT saqarTvelos myinvarebis katalogis 12 sqemis mixedviT 

Sedgenil cxrilebSi moyvanili  mcire myinvarebis raodenoba katalogis sando 
monacemebis da Tdz-is mixedviT 

sqema 
# 

mcire  
myinvarebi 
katalogis 
mixedviT 

Tdz-is monacemebiT identificirebuli 
mcire myinvarebi 

Mmcire  
myinvari 

Tovlnari gamqrali 
myinvari 

sul 

1 25 8 32 0 40 
2 42 16 52 1 69 
3 46 11 82 2 95 
4 10 4 9 1 14 
5 11 5 13 0 18 
6 4 2 3 0 5 
7 13 4 24 1 29 
8 6 2 13 2 17 
9 5 1 3 2 6 
10 11 4 9 1 14 
11 12 8 7 0 15 
12 2 0 1 1 2 

სულ 187 65 248 11 324 

 
2012-2016 wlebis Tdz-is monacemebiT dasavleT saqarTveloSi 324 mcire myinvari, 

Tovlnari da gamqrali myinvaria, romelTagan  

 darCenilia 65 mcire myinvari, anu Tdz-iT miRebulis 20.1 %; 

 gadna da Tovlnarad iqca 248, anu Tdz-iT miRebulis 76.5 %; 

 gaqra, e. i mTlianad gadna 11, anu Tdz-iT miRebulis 3.4 %. 
katalogSi aRricxuli dasavleT saqarTvelos mcire myinvarebis farTobis 

Sesaxeb sando monacemebi aqvs 187-s. amJamad am myinvarebidan (Tdz-is mixedviT) 
darCenilia 65 mcire myinvari (34.8 %), rac imas niSnavs, rom danarCeni 122 (64.2 %) 
mcire myinvari gadna da Tovlnarad iqca an saerTod gaqra.   

aRmosavleT saqarTvelos mcire myinvarebis ganxilvisas katalogis monacemebma 
saSualeba mogvca Segvedarebina isini Tdz-iT miRebul Sesabamis monacemebTan, 
radgan mdinareTa auzebis mixedviT aRricxul myinvarebs saeWvo monacemebi an ar 
gaaCnda, an maTi gamosworeba SesaZlebeli gaxda swori identifikaciisa da 
saeqsperto codnis gamoyenebiT.  

aRmosavleT saqarTvelos mcire myinvarebis Seswavlis Sedegad aRmoCnda, rom 

myinvarebis katalogSi aRricxuliა aRmosavleT saqarTvelos 105 mcire myinvari. 
yvela maTgani identificirebulia Tdz-is monacemebis gamoyenebiT.  

aRmosavleT saqarTvelos saidentifikacio myinvarebi myinvarebis katalogis eqvs 
sqemazea datanili [8,10,11]:    

1. gakosa da piriqiTi alaznis mdinareTa auzebis myinvarebi. aqedan  
saqarTvelos teritoriazea md. piriqiTi alaznis auzSi mdebare  myinvarebi   
(#6_#19); 

2. md. asas (saqarTveloSi md. arxotiswylis) auzis myinvarebi (#1_#3);   
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3.   piriqiTi alaznis auzis myinvarebi   (#20 – #33);   
4. mdinare mtkvris marcxena Senakadebis auzebis myinvarebi (#1_#27); 
5.  mdinareebis fiagdonis, gizeldonis da Tergis zemo welis auzebis myinvarebi. 

aqedan saqarTvelos teritoriazea Tergis zemo welis auzis myinvarebi 
(#44–#111);   

6. md. arRunis auzis  myinvarebi (#10_#15).  
me-2 cxrilSi warmodgenilia dasavleT saqarTvelos mcire myinvarebis raodenoba 

katalogis da Tdz-is mixedviT. 
amgvarad, aRmosavleT saqarTveloSi, sabWoTa kavSiris katalogis mixedviT, 

aRricxulia 105 mcire myinvari. 
 
cxrili 2. aRmosavleT saqarTvelos mcire myinvarebis raodenoba katalogis 

da Tdz-is mixedviT 
sqema 
# 

mcire  
myinvarebi 
katalogis 
mixedviT 

Tdz-is monacemebiT identificirebuli 
mcire myinvarebi 

Mmcire  
myinvari 

Tovlnari gamqrali 
myinvari 

sul 

1 13 10 4 0 14 
2 2 2 0 0 2 
3 12 3 6 3 12 
4 24 2 9 13 24 
5 48 12 31 11 54 

6 6 1 8 0 9 

სულ 105 30 58 27 115 
 

myinvarebis danawevrebisa da galRobis Sedegad mcire myinvarebis raodenoba 
Seicvala. Tanamgzavruli monacemebiT aRmosavleT saqarTveloSi identificirebulia 
115 mcire myinvari, Tovlnari da gamdnari myinvari, romelTagan  

 darCenilia 30 mcire myinvari, anu identificirebulis 26.1%;  

 gadna da Tovlnarad iqca 58, anu identificirebulis 50.4%; 

 gaqra e.i. mTlianad gadna 27, anu identificirebulis 23.5%;  
amgvarad, myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire 

myinvaridan amJamad klimatis globaluri daTbobis gamo darCa mxolod 30 mcire 
myinvari (28.6%), rac niSnavs, rom 75 (71.4%) mcire myinvari an Tovlnarad iqca, an 
saerTod gaqra. 

kvlevis Sedegad dadginda, rom katalogSi aRricxuli dasavleT saqarTvelos 
mcire myinvarebis farTobis Sesaxeb sando monacemebi aqvs 187-s. amJamad am myinvare-
bidan (Tdz-is mixedviT) darCenilia 65 mcire myinvari (34.8 %), rac imas niSnavs, rom 
danarCeni 122 (64.2 %) mcire myinvari gadna da Tovlnarad iqca an saerTod gaqra. am-
ave dros myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire 
myinvaridan amJamad klimatis globaluri daTbobis gamo darCa mxolod 30 mcire 
myinvari (28.6%), rac niSnavs, rom 75 (71.4%) mcire myinvari an Tovlnarad iqca, an sa-
erTod gaqra.  

maSasadame moyvanili monacemebis analizi metyvelebs, rom saqarTveloSi myinva-
rebis dnobis procesi aCqarebulia. am pirobebSic ki  aRmosavleT saqarTveloSi 
myinvarebis dnobis procesi gacilebiT ufro aqtiuria, vidre dasavleT saqarTvelo-

Si, რაც aRmosavleT da dasavleT saqarTvelos havaSi gansxvavebiT SeiZleba aixsnas, 

kerZod, aRmosavleT saqarTvelos hava kontinenტuria, xolo dasavleT saqarTvelos 
hava zRviuri notioa da amitom gacilebiT teniania. 
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saqarTvelos mcire myinvarebze klimatis cvlilebis zegavlenis Seswavla 

distanciuri zondirebis monacemebis gamoyenebiT/l. Sengelia, g. korZaxia, g. Tvauri, 
v. comaia, m. ZaZamia/stu-is hmi-is SromaTa krabuli. - 2018. - t.125. -  gv.83-89 qarT.; rez.: 
qarT., ingl., rus. 
dResdReobiT mcire myinvarebis (farTobi 0,1-dan 0,5km2-mde)  mdgomareobis garkveuli 
regularobiT gaSuqeba miwispira dakvirvebebiT faqtobrivad SeuZlebelia. am myinva-
rebis Seswavla dedamiwis Tanamgzavruli dakvirvebebiT efeqturi alternativaa maTi 
kvlevebisaTvis. 
statiaSi ganxilulia distanciuri zondirebis monacemebis gamoyenebiT saqarTvelos 
mcire myinvarebis Seswavlis da maTze  klimatis cvlilebis zegavlenis sakiTxebi.  
miRebulia daskvna, rom yvela mcire myinvari iklebs zomaSi an saerTod qreba da 
rom aRmosavleT saqarTveloSi myinvarebis dnobis procesi ufro aqtiuria, vidre 
dasavleT saqarTveloSi. 

 
Study of climate change impact on small glaciers of Georgia based on remote sensing data /  L. Shengelia, 

G. Kordzakhia, G. Tvauri, V. Tsomaia, M. Dzadzamia /Tansactions of the IHM at the GTU. - 2018. - vol.125. - 

pp.83-89. - Georg.; Summ: Georg., Eng., Rus. 

At present, the study of small glaciers (ranging from 0.1 to 0.5 km2) with a certain regularity by ground-based 

observations is actually impossible.  The use of satellite remote sensing for the research of glaciers, namely 

small glaciers is the best alternative.  

The article deals with the study of climate change impact on Georgia’s small glaciers using satellite remote 

sensing data.  

The outputs of the present study reflect the impact of climate change on the conditions of small glaciers in 

Georgia. Based on the received results it can be concluded that all small glaciers are decreased or completely 

disappeared, and this process of glaciers melting occurs more actively in eastern Georgia than in its western 

part. 

 
Изучение влияния изменения климата на малые ледники Грузии с использованием данных 

дистанционного зондирования /Л.Д. Шенгелия, Г.И. Кордзахия, Г.А. Тваури, В.Ш. Цомая, М. Ш 

Дзадзамия/Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. - c.83-89. - Груз.; Рез: Груз., Англ., Рус. 

Рус. 

В настоящее время изучение малых ледников (площадью от 0,1 до 0,5км2)  определенной 

регулярностью наземными наблюдениями фактически невозможно. Для их исследования 

использование дистанционного зондирования найлучшая алтернатива. 

В статье рассмотрены  вопросы изучение влияния изменения климата на малые ледники Грузии с 

использованием данных дистанционного зондирования. 

Полученные результаты отражают влияние изменния современного климата на состояние малых 

ледников Грузии. Сделаны выводы, что все малые ледники уменьшаюся или полностью исчезают и этот 

процесс таяния ледников происходит более активно в Восточной Грузии, чем в ее западной части. 
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uak 551.511.3 
Aamindis prognozis ricxviTi modelebi 

SemosazRvruli teritoriisaTvisDE 

Dd. demetraSvili 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti 

 

daaxloebiT gasuli saukunis dasasruls dawyebulma gamoTvliTi teqnikis ar-
naxulma progresma mZlavri biZgi misca atmosferuli procesebis maTematikur mode-
lirebas da maRali garCevisunariani atmosferos dinamikis ricxviTi modelebis Se-
muSavebas. amJamad, msoflios mravali qveynis amindis operatiul samsaxurSi ramode-
nime dRiani amindis prognozi SemosazRvruli teritoriisaTvis xorcieldeba swo-
red aseTi Tanamedrove modelebis safuZvelze (LAM – Limited Area Models). am modelebs 

miekuTvneba WRF, MM5, ALADIN, HIRLAM da sxv., romlebic iTvaliswineben mocemul 
teritoriaze amindis ganmapirobebel TiTqmis yvela ZiriTad faqtors [1-3]. maTi 
sivrciTi garCevisunarianoba Zalzed maRalia, daaxloebiT 10-20 km, zogjer nakle-
bic. aseTi garCevisunarianoba arsebiTad mniSvnelovani faqtoria saqarTvelos teri-
toriaze ganviTarebuli atmosferuli procesebis adeqvaturi aRwerisaTvis, radga-
nac saqarTvelos teritoria gamoirCeva mkveTrad gamoxatuli fizikur-geografiuli 
TaviseburebebiT.  

sainteresoa aRiniSnos is faqti, rom gasuli saukunis 70-80-ian wlebSi yofil 
sabWoTa kavSirSi, amindis operatiul samsaxurSi funqcionirebda sabWoTa kavSiris 

hidrometcentris (q. moskovi) mecnieri TanamSromlis s. l. belousovis mier SemuSa-
vebuli geopotencialis moklevadiani prognozis sqema (e. w. belousovis sqema) Semo-
sazRvruli teritoriisaTvis, romelic moicavda ZiriTadad ssrk evropul nawils 
kavkasiis teritoriis CaTvliT [4]. aRniSnul teritoriaze prognozuli sistemis re-
alizacia xorcieldeboda 300 km sivrciTi bijiT. es iyo kvazigeostrofiuli mode-
li, romelic iZleoda mxolod erTi meteorologiuri sididis – geopotencialis 
prognozs ZiriTad izobarul zedapirebze. prognozis Sedegebs yoveldRiurad iReb-
da saqarTvelos hidrometeorologiuri sammarTvelos amindis samsaxuri rukebis sa-
xiT.  

dReisaTvis, sxvadasxva qveynis operatiul samsaxurebSi moqmedi amindis progno-
zis Tanamedrove ricxviTi modelebi iZlevian yvela ZiriTadi meteorologiuri ve-
lebis prognozs Rrublebisa da naleqebis CaTvliT. aseTi modelebis safuZvelze 
gamoTvlili prognozis Sedegebs iyenebs saqarTvelos garemos erovnuli saagentos 
amindis operatiuli samsaxuric.   

cxadia, ibadeba kiTxva, ra saerTo da ganmasxvavebeli Taviseburebani axasiaTebs 
amJamad msoflioSi moqmed regionul ricxviT modelebs. saerToa is, rom es modele-
bi dafuZnebulia atmosferos hidroTermodinamikis gantolebaTa sruli sistemis am-
oxsnaze, ZiriTadad, sasrul-sxvaobiTi meTodebis gamoyenebiT. Tanamedrove regionu-
li modelebi iyofian hidrostatikur da arahidrostatikur modelebad.Hhidrostati-
kur modelebSi vertikalze dagegmilebul moZraobis gantolebaSi ukugdebulia ver-
tikaluri siCqaris Semcveli wevrebi, rogorc mcire sidideebi da, amgvarad, wnevis 
vertikaluri gradienti gawonasworebulia simZimis ZaliT. sinoptikuri da planeta-
ruli masStabis procesebisaTvis, romelTa horizontaluri masStabi ramodenime 1000 
km rigisaa hidrostatikuri miaxloeba sruliad misaRebia, magram Tu procesis masS-
tabi ramodenime aTeuli kilometria da ufro mcirec, maSin sasurvelia arahidros-
tatikuri modelebis gamoyeneba, sadac moZraobis gantoleba vertikalze sruli sa-
xiT gaiTvaliswineba. Tanamedrove ricxviTi modelebis umravlesoba SemosazRvruli 
teritoriisaTvis arahidrostatikuria da aRweren atmosferul moZraobaTa farTo 
speqtrs.Aarsebobs zogierTi modelis orive versia – hidrostatikuri da arahidros-
tatikuri.  

zemoT aRniSnuli modelebi gansxvdebian erTmaneTisagan: 1. gamoyenebuli koor-
dinatTa sistemiT; 2. gaTvaliswinebuli fizikuri faqtorebiT da maTi parametriza-
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ciis meTodebiT; 3. modelis gantolebaTa sistemis amoxsnis meTodebiT; 4. ricxviTi 
sqemis parametrebiT (droiTi da sivrciTi bijebi, doneebi vertikalze, amoxsnis aris 
zomebi).    

ricxviTi modelebisaTvis, romelTa realizacia xdeba SemosazRvrul terito-
riaze, damaxasiaTebelia erTi saerTo problema, rac dakavSirebulia gverdiT sasaz-
Rvro pirobebTan. radganac gantolebaTa integreba xdeba sasrul areSi, moiTxoveba 
sasazRvro pirobebi gverdiT zedapirebze, romlebic SemosazRvraven mocemul sain-
tegro areals. maSasadame, gantolebaTa integrebis drois periodSi saWiroa meteor-
ologiuri sidideebis prognozul mniSvnelobaTa codna gverdiT sazRvrebze, rac 
SesaZlebelia uzrunvelyofil iqnas igive an sxva ricxviTi modelis realizaciis 
Sedegad ufro did teritoriaze, romelic moicavs gansaxilvel mcire teritorias 
(nesting modeling). did teritoriaze ricxviTi modelebis realizacia xdeba mniSvne-
lovnad uxeSi saTvleli badis gamoyenebiT, romlis sivrciTi biji aRemateba mcire 
areSi gamoyenebuli saTvleli badis bijs. mcireMaris maRali garCevisunarianobis 
saTvleli bade Cadgmulia didi aris SedarebiT uxeS badeSi, xolo did areze amoc-
anis realizaciis Sedegad gamoTvlili prognozuli mniSvnelobebi gamoiyeneba sa-
sazRvro pirobebis saxiT mcire areSi realizebadi ricxviTi modelis gantolebaTa 
sistemisaTvis. nax.1-ze sqematurad ilustrirebulia Cadgmul badeTa meTodis gamoye-
neba. aq cifriT „1‟ naCvenebia didi are, sadac uxeS badeze meteorologiuri sidide-
ebis gamoTvlili mniSvnelobebi gamoiyeneba '‟2‟-iT aRniSnul mcire areSi gverdiTi 
sasazRvro pirobebis saxiT, xolo am areSi modelis realizaciis Sedegebs gamoiyen-
ebs ufro mcire „3‟ areSi realizebuli modeli yvelaze maRali garCevisunarianob-
iT.'  

① 1 
   

  

  ② 2 
 

    

    
  

    

            

    ③  3     

            

    
  

    

            

  
    

  

            
 

             nax.1. Cadgmul badeTa meTodis sqematuri suraTi. 
 

gamoiyeneba sami saxis Cadgmul badeTa meTodi: calmxriv Cadgmul badeTa 
meTodi (one-way nesting), ormxriv Cadgmul badeTa meTodi (two-way nesting) da moZrav 
Cadgmul badeTa meTodi (moving nesting). pirveli meTodi SedarebiT martivia 
realizaciis TvalsazrisiT da igi uzrunvelyofs did teritoriaze ganviTarebuli 
procesebis gavlenas im lokalur an regionul procesebze, romlebic viTardebian 
mcire teritoriaze. es gavlena gaTvaliswinebulia gverdiTi sasazRvro pirobebis 
meSveobiT. am SemTxvevaSi ukugavlenis gaTvaliswineba gamoricxulia. ormxriv 
Cadgmul badeTa meTodi uzrunvelyofs ara marto did teritoriaze ganviTarebuli 
procesebis gavlenas mcire teritoriaze ganviTarebul lokalur procesebze, 
aramed ukugavlenasac, roca xdeba did areze realizebuli modelis amonaxsnebis 
dazusteba. am mizniT gantolebaTa integrebis procesSi yovel droiT bijze uxeSi 
anu didi badis im kvanZebSi, romlebic xvdeba mcire regionuli aris teritoriaze, 
did areze realizebuli modelis amonaxsnebi icvleba mcire teritoriaze 
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realizebuli modelis amonaxsnebiT. mesame meTodis, anu moZrav Cadgmul badeTa 
meTodis gamoyenebisas mcire bade ukeTesi garCevisunarianobiT gadaadgildeba 
procesis ganviTarebis Sesabamisad. magaliTad, tropikuli ciklonis modelirebisas 
moZravi badec gadaadgildeba ciklonis Sesabamisad. 

Mmokled davaxasiaToT zogierTi Tanamedrove modeli. WRF (Weather Researchand 

Forecasting) modelis SemuSaveba daiwyo 2000 wels da amJamad moqmedebaSia me-3 versia, 
romelsac samecniero da operatiuli daniSnuleba aqvs [5]. modelis SemuSavebaSi mo-
nawileobas iRebdnen aSS wamyvani samecniero organizaciebi: okeanisa da atmosferos 
erovnuli administracia (NOAA - National Oceanic and Atmospheric Administration), garemos 

dacvisa da prognozuli sistemis erovnuli centris laboratoria (National Centers for 

Environmental Prediction and Forecast System Laboratory), aSS samxedro-sahaero Tavdacvis de-

partamenti (The Department of Defense’s Air Force of the USA), amindis saagento da samxedro 

sazRvao kvleviTi laboratoria (Weather Agency (AFWA) and Naval Research Laboratory 

(NRL)), oklahomas universitetis Stormebis analizisa da prognozirebis centri (The 

Center for Analysis and Prediction of Storms (CAPS) at the University of Oklahoma), federaluri avi-

aciis administracia (The Federal Aviation Administration (FAA). WRF modeli arahidrosta-
tikuria da aRwers atmosferuli moZraobebis farTo speqtrs.Mmodeli dafuZnebulia 
atmosferos hidroTermodinamikis gantolebaTa sruli sistemis ricxviT amoxsnaze 
xmeleTisa da wylis zeda fenaSi mimdinare procesebis gaTvaliswinebiT da iTvalis-
winebs Semdeg ZiriTad faqtorebs: 1. konveqciuri da fenovani Rrublebi; 2. mikrofi-
zikuri procesebi RrublebSi: wylis orTqli, yinulis kristalebi, wylianoba, nale-
qebi da sxv (gamoiyeneba 8 parametrizaciis sqema); 3. miwispira fenis fizika (gamoiyene-
ba monin-obuxovis msgavsebis Teoria da sxv.); 4. grZeltalRovani da mokletalRova-
ni radiaciis parametrizacia (TiToeulisaTvis ganixileba parametrizaciis 4 sqema); 
5. atmosferuli naleqebi. M 

WRF modelis kompiuteruli realizacia moiTxovs LINUX sistemas, C, C++  da 

FORTRAN kompilatorebs da programuli uzrunvelyofis biblioTekebs. WRF modeli 
warmoadgens erT-erT yvelaze universalur da Tanamedrove atmosferos 
modelirebis sistemas. igi farTod da warmatebiT gamoiyeneba meteorologiuri 
prognozebisa da kvleviTi miznebisaTvis sxvadasxva qveynis meteorologiur 
samsaxurebsa da kvleviT centrebSi [6-10]. rogorc kvlevis efeqturi instrumenti igi 
farTo gamoyenebas poulobs klimatis SeswavlaSi, sxvadasxva mezomasStaburi 
procesebis modelirebisas da sxv.     

WRF adaptirebuli iyo kavkasiis regionisaTvis [6, 7]. am mizniT gamoiyeneboda 
ori are: didi are SedarebiT uxeSi badiT moicavda mTlianad kavkasiis regions 
167x117 badis kvanZebiT da 5 km bijiT. Ddid badeSi Cadgmuli iyo bade ukeTesi 
garCevisunarianobiT, romelic faravda saqarTvelos teritorias 145x115 kvanZiT da 5 
km sivrciTi bijiT. gamoiyeneboda Cadgmul badeTa meTodis yvela versia. realuri 
monacemebi sawyisi da gverdiTi sasazRvro pirobebis gansasazRvravad moicemoda 

globaluri modelidan (Global Forecasting System, GFS). Mmodelirebuli da 
prognozirebuli iyo zogierTi SemTxveva, maT Soris dasavleTisa da aRmosavleTis 
SemoWris dros. saerTo daskvna aseTi iyo: WRF–iT gamoTvlili prognozi ukeTesi 
aRmoCnda temperaturis eqstremumebisa da qaris siCqarisaTvis, naleqebisaTvis – 
uaresi. aseve, prognozi ukeTesi aRmoCnda dasavleTis SemoWrebisaTvis, vidre 
aRmosavleTis SemoWrebis SemTxvevaSi.    

WRF modeli gamoiyeneboda wynari okeanis Crdilo-dasavleT nawilSi 
tropikuli ciklonebis traeqtoriisa da evoluciis prognozis mizniT Soreuli 
aRmosavleTis hidrometeorologiis institutSi (q. vladivostoki, ruseTi) [8]. [9]-Si 
warmodgenilia haeris temperaturis, atmosferuli wnevisa da naleqebis gamoTvlebis 
Sedegebi tomskis olqisaTvis (ruseTi) WRF modelis gamoyenebiT. gamoTvliTma 
eqsperimentebma, romelic Catarebuli iyo superkompiuterze “СКИФ Cyberia”, aCvena 
modelis gamoyenebis kargi perspeqtivebi. [10] –Si warmodgenilia modelis 
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gamoyenebis Sedegebi novorosiiskis boras modelirebisas ARW-WRF versiis 
gamoyenebiT  oTx erTmaneTSi Cadgmul badeze. amasTanave Sida areSi gamoiyeneboda 
Zalian maRali garCevisunariani bade 333 m sivrciTi bijebiT, rTuli reliefis 
adeqvaturi aRweris mizniT. 

Aatmosferos regionuli modeli ALADIN (Aire Limitee Adaptation Dinamique 

Developpement InterNational) SemuSavebulia 1997 wels, romlis iniciatoria meteo-
fransi (Meteo-France). Mmodelis SemuSavebaSi monawileoba miiRo mecnierTa jgufma 16 
qveynidan. arsebobs ALADIN –is hidrostatikuri da arahidrostatikuri versiebi. 
ALADIN  gamoiyeneba ungreTis, bulgareTis, xorvatiis, rumineTisa da evropis sxva 
qveynebisa da CrdiloeT afrikis qveynebis operatiul samsaxurebSi.A 

 

 
 
 
 

 
M  
 
 
 

 
 

             nax.2. prognozis gamoTvlis etapebi  ALADIN modeliT [11]. 
N 

nax. 2 gviCvenebs ALADIN modelirebis sistemis gamoyenebiT amindis prognozis 
momzadebis yvela ZiriTad statias dawyebuls sawyisi velebis damuSavebidan 

saboloo prognozuli produqciis momzadebamde [11], xolo nax. 3-ze naCvenebia 
prognozis are, romelic moicavs italiis teritoriis did nawilsa da xorvatiis 
teritorias, sadac xdeboda ALADIN sistemis realizacia 8 km sivrciTi bijiT [11]. 
monacemTa miReba gverdiT sazRvrebze xdeboda globaluri modelidan.  

 
 
 
 
 
 
 
 
 
 
 
 
            nax.3.  ALADIN modelis realizaciis are da orografia [11].  
 

ALADIN – iT gamoTvlil amindis prognozis Sedegebs iyenebs Savi zRvis 
diagnozisa da prognozis sistemac [12, 13]. Aam mizniT ALADIN  modeli 
adaptirebulia Savi zRvis regionisaTvis da misi realizacia xorcieldeba 24 km 
sivrciTi bijiT Savi zRvis zemoT. Savi zRvis diagnozisa da prognozis sistemis 
erT-erTi komponentia regionuli prognozis sistema Savi zRvis saqarTvelos 
seqtorisa da mimdebare akvatoriisaTvis, romelic funqcionirebs operatiulTan 
miaxloebul reJimSi da uzrunvelyofs ZiriTadi hidrofizikuri velebis – dinebis, 
temperaturis, marilianobisa da simkvrivis prognozs 3 dRis winaswarobiT da 1 km 
sivrciTi garCevisunarianobiT, xolo sagangebo situaciebis dros SesaZleblobas 
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iZleva agreTve gamovTvaloT zRvaSi moxvedrili navTobisa da saxva minarevebis 
gavrelebis zonebi da koncentraciebi [14-17]. N 

nax.4-ze naCvenebia Savi zRvis regionuli prognozis sistemis struqtura da 
funqcionirebis sqema. rogorc naxazidan Cans, sistemis Semadgeneli nawilia atmos-

feros dinamikis regionuli modeli ALADIN, romelis saSualebiTac rumineTis erov-
nul meteorologiur samsaxurSi (q. buqaresti) gamoiTvleba atmosferos moklevadia-
ni prognozi Savi zRvis auzis zemoT. gamoTvlili meteorologiur sidideTa prog-
nozuli mniSvnelobebi (qari, temperatura, naleqebi da sxv.) operatiulTan miaxlo-
ebul reJimSi igzavneba zRvis hidrofizikis institutSi (q. sevastopoli) internetis 
saSualebiT. es sidideebi gamoiyeneba sasazRvro pirobebSi zRvis zedapirze zRvis 
dinamikis modelisaTvis, romlis realizacia xdeba 5 km sivrciTi bijiT mTliand 
Savi zRvis auzisaTvis. sazRvao prognozis damTavrebisTanave xdeba gamoTvlili 
prognozuli informaciis ganTavseba saqarTvelosaTvis gankuTvnil saitze, maT So-

ris ALADIN-iT gamoTvlili meteorologiuri sidideebisac. miRebuli prognozuli 
informaciis gamoyenebiT maRali garCevisunariani zRvis dinamikis regionuli 
modelis safuZvelze gamoiTvleba ZiriTadi dinamikuri velebis 3 dRiani prognozi 
Savi zRvis saqarTvelos seqtorisa da mimdebare akvatoriisaTvis.   

 
    
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 4. Savi zRvis sanapiro prognozis sistemis struqtura da funqcionirebis sqema 

[17]. 
atmosferos dinamikis mTeli rigi sakiTxebi kavkasiis regionis fizikur-geogra-

fiuli pirobebis gaTvaliswinebiT Gganixileba qarTvel mecnierTa mraval publika-
ciaSi (mag., [18-25]). mniSvnelovan interess imsaxurebs SromaTa cikli [22-25], romleb-
Sic arastacionaruli baroklinuri modelis safuZvelze kavkasiis realuri reli-
efis gaTvaliswinebiT modelirebulia meteorologiuri velebis sivrciT-droiTi ev-
olucia sxvadasxva sinoptikuri (fonuri) procesebis SemTxvevaSi. modelSi gaTva-
liswinebulia iseTi ZiriTadi faqtorebi, rogoricaa RrubelTa da naleqTa warmoq-
mnis procesebi, qvefenil zedapirTan (zRva, xmeleTi) urTierTqmedeba, turbulentu-
ri siblantisa da difuziis koeficientebis sivrciT-droiTi cvalebadoba da sxv.     

[26]-Si SemoTavazebulia lokaluri atmosferuli procesebis modelirebis 
sistemis erT-erTi versiis fizika-maTematikuri formulireba ZiriTadi fizikuri 
faqtorebis gaTvaliswinebiT. ganixileba moZravi haeris masa troposferoSi, 
romelic qvemodan SemosazRvrulia orografiulad araerTgvarovani dedamiwis 
qvefenili zedapiriT, xolo zemodan - Tavisufali zedapiriT, romlis mdebareobac 
ganisazRvreba amocanis amoxsnis procesSi. vertikalze modeli moicavs ramodenime 
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fenas – Tavisufal atmosferos, miwispira da sasazRvro fenebs, niadagis aqtiur 
fenas (an zRvis aqtiur fenas). qveda turbulentur fenaSi atmosferuli procesebi 
aRiwereba atmosferos sasazRvro fenis kvazierTganzomilebiani gantolebaTa 
sistemis saSualebiT, xolo turbulenturi velis gansasazRvravad gamoyenebulia 
monin-obuxovis msgavsebis Teoria, rac saSualeba iZleva gaTvaliswinebul iqnas 
miwispira fenaSi Termuli stratifikaciis sxvadasxva reJimis gavlena 
turbulenturi siblantisa da difuziis koeficientebis profilebis formirebaze. 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
nax. 5. dinebis veli da qaris siCqaris izowirebi kldovani mTebis zemoT   
     1972 wlis 11 ianvars q. boulderTan (aSS). dakvirvebis monacemebi (zeda  
     suraTebi) da modelirebis Sedegebi (qveda suraTebi).   
 

aRniSnuli modelis Semadgeneli komponenti – atmosferos sasazRvro fena – 
niadagis arastacionaruli kvazierTgavarovani modeli [27], aseve modelis ori da 
samganzomilebiani versiebi garkveuli daSvebis farglebSi realizebuli iyo avto-
ris mier gasul wlebSi [28-30]. aq moviyvanT modelis organzomilebiani versiis va-
lidaciis Sedegebs “mSrali” atmosferos pirobebSi, rac ganxorcielda modeluri 
Sedegebis Sedarebis gziT [31-34]–Si aRweril dakvirvebis monacemebTan orografiul-
ad SeSfoTebuli haeris dinebis or SemTxvevaSi kldovani mTebis zemoT q. boulde-
ris (aSS) maxloblobaSi. es ori SemTxveva Seesabameboda 1972 wlis 11 ianvars da 1970 
wlis 17 Tebervals, rodesac daikvirveboda sruliad gansxvavebuli dinebebi – pir-
vel SemTxvevaSi adgili qonda mZlavri hidravlikuri naxtomis formirebas mTis 
qarzurga ferdobis zemoT Tavisufal atmosferoSi (nax. 5), xolo 1970 wlis 17 Te-
bervals dinebas mSvidi xasiaTi qonda, rodesac orografiul talRaTa amplituda 
gacilebiT mcire iyo (nax. 6).  dinebaTa suraTebi da qaris siCqaris izowirebi agebu-
li iyo TviTmfrinaviT zondirebis saSualebiT miRebuli Sedegebis safuZvelze.  

nax. 5-ze maCvenebia kldovani mTebis zemoT 1972 wlis 11 ianvars dakvirvebisa 
(suraTebi zemoT) da modelirebis (suraTebi qvemoT) Sedegad miRebuli dinebisa da 
siCqaris izowirebis suraTebi. naxazidan naTlad Cans, rom modeli kargad aRwers 
amEdRes realuri dinebis ZiriTad Taviseburebebs: gamoTvlil dinebas iseTive xasia-
Ti aqvs Tavisufal atmosferoSi qarzurga mxares, rac bunebaSi daikvirveboda, miRe-
bulia dineba mZlavri hidravlikuri naxtomiT, dinebis Wavluri gaZliereba qveda 
fenebSi qarzurga ferdobTan siaxloves, SedarebiT susti dinebis are Tavisufal 
atmosferoSi. Cvens gamoTvlebSi qarpira ferdobTan formirdeba Caketili cirkula-
cia, rac dakvirvebis Sedegad ar aRiniSneba. amis mizezi SesaZlebelia iyos is faq-
ti, rom modelSi ar aris gaTvaliswinebuli miwispira fenis procesebi, garda amisa 
realuri reliefi miaxloebiTaa gaTvaliswinebuli.  

sruliad gansxvavebuli xasiaTis dinebas qonda adgili kldovani mTebis zemoT 
1970 wlis 17 Tebervals, romlis Sesabamisi dinebisa da siCqaris suraTebi naCvenebia 
nax. 6-ze (zeda suraTebze - dakvirvebis Sedegebi, qvedaze - modelirebis Sedegebi). 
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naxazidan cxadad Cans, rom modelirebis Sedegad miRebulia dinebis iseTive wynari 
suraTi, rogorc es daikvirveboda am dRes realurad. aseTive kargi damTxvevaa 
dakvirvebul da gamoTvlil qaris siCqareebs Soris. aRvniSnoT, rom dinebaTa aseTi 
gansxvavebuli suraTebi, romlebsac adgili qonda 1972 wlis 11 ianvars da 1970 wlis 
17 Tebervals aixsneba im faqtiT, rom SeuSfoTebeli dinebis damaxasiaTebeli 
parametrebi - qaris siCqare da vertikaluri gradienti, aseve Termuli 
stratifikacia am or SemTxvevaSi sruliad gansxvavdeboda erTmaneTisagan. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 6. dinebis veli da qaris siCqaris izowirebi kldovani mTebis zemoT   
     1970 wlis 17 Tebervals q. boulderTan (aSS). dakvirvebis monacemebi (zeda  
     suraTebi) da modelirebis Sedegebi (qveda suraTebi).   

 

 [26]-Si formulirebuli amocanis Semdgomi srulyofa da ganviTareba 
dakavSirebulia iseTi faqtorebis gaTvaliswinebasTan, rogorebicaa atmosferuli 
naleqebi, radiaciuli da konveqciuri procesebi da sxv.         
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სtatiaSi mokled mimoixileba amindis prognozis Tanamedrove ricxviTi modelebi 
SemosazRvruli teritoriisaTvis, romlebic amJamad farTod gamoiyeneba mravali 
qveynis amindis operatiul samsaxurSi da kvleviTi miznebisTvis (ALADIN, WRF, MM5 da 
sxv.). erT-erTi aseTi modelis Sedegebs iyenebs saqarTvelos amindis operatiuli 

samsaxuri. ხazgasmulia aRniSnuli modelebis saerTo da ganmasxvavebeli 

Taviseburebani. აmindis prognozis Tanamedrove ricxviTi modelebi xasiaTdebian 
maRali sivrciTi garCevisunarianobiT, rac atmosferul moZraobaTa metad farTo 
speqtris aRweris saSualebas iZleva, dawyebuls aTeuli kilometris rigidan 

sinoptikuri masStabis procesebamde. აRniSnulia saqarTveloSi warmoebuli samuSaoebi 
mezomasStaburi atmosferuli procesebis modelirebasa da mis Semdgom 

ganviTarebasTan dakavSirebiT. მoyvanilia mezomasStaburi dinebis modelis 
organzomilebiani versiis safuZvelze kldovani mTebis zemoT (aSS) haeris realuri 

dinebis modelirebis Sedegebi, რომლებიც Sedarebულია dakvirvebis monacemebTan.         
 

Numerical Weather Forecasting Models For Limited Areal./D. Demetrashvili/ Tansactions of the IHM at 

the GTU. - 2018. - vol.125. - pp.90-98. - Georg.; Summ: Georg., Eng., Rus. 

The article presents an overview of the modern numerical weather prediction models for a limited area, which 

are widely used in operational weather service of many countries and for research purposes (ALADIN, WRF, 

MM5, etc.). The operational weather service of Georgia uses the results of one of these models. The general 

and distinctive features of such models are noted. Modern numerical weather forecasting models are 

characterized by high spatial resolution, which makes it possible to reproduce a wide range of atmospheric 

movements from scales of the order of 10 km to synoptic scale processes. The research works on modeling of 

mesoscale atmospheric processes carried out in Georgia and the prospects for their further development are 

noted. The results of modeling real currents over the Rocky Mountains (USA) are presented on the basis of a 

two-dimensional version of the mesoscale flow model and comparison with observational data. 

 

Моделы численного прогноза погоды для ограниченной территории./Д.Деметрашвили/ Сб. Трудов 

ИГМ ГТУ-а. - 2018. - вып.125. - c.90-98. - Груз.; Рез: Груз., Англ., Рус. 

В  статье дается краткий обзор современных моделей численного прогноза погоды для ограниченной 

территории, которые широко используются  в оперативной службе погоды многих стран и в 

исследовательских целях (ALADIN, WRF, MM5 и др.). Оперативная служба погоды Грузии использует 

результаты одного из таких моделей. Отмечается общие и отличительные особенности таких моделей. 

Современные численные моделы прогноза погоды характеризуются высокой пространственной 

разрешающей способностью, что дает возможность воспроизводить широкий спектр атмосферных 

движений начиная с масштабов порядка 10 км до процессов синоптического масштаба. Отмечается 

научно-исследовательские работы по моделированию мезомасштабных атмосферных процессов, 

проводимые в Грузии и перспективы их дальнейшего развытия. Приведены результаты моделирования 

реальных течений над Скалистыми горами (США) на основе двумерной версии модели 

мезомасштабного течения и сопоставление с данными наблюдений. 
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uak 551.513.511.509 
haeris mikrocirkulaciuri procesebi da klimaturi Taviseburebani 

Tbilisis teritoriaze 

xvedeliZe z., tatiSvili m., zotikiSvili n., samxaraZe i. 
saqarTvelos teqnikuri universitetis hidrometeorologiis instituti, 

 

klimatwarmomqmneli faqtorebis Casaxva-ganviTareba bunebrivia mimdinareobs kon-
kretul, fizikur-geografiul pirobebSi. amitom arsebiTi da zogjer gadamwyveti 
mniSvneloba aqvs regionalur-lokaluri klimatis Taviseburebebs. pirvel rigSi, mi-
krocirkulaciur procesebs [1-6], vinaidan lokaluri pirobebi moqmedebs haeris naka-
dis ara marto dinamikur maxasiaTeblebze, aramed midamos temperaturasa, tenianoba-
sa, amindis pirobebsa da ekologiur situaciaze. klimatwarmomqmneli faqtorebis Ca-
saxva-ganviTareba bunebrivia mimdinareobs konkretul fizikur-geografiul pirobeb-
Si. amitom arsebiTi da zogjer gadamwyveti mniSvneloba aqvs regionalur-lokaluri 
klimatis Taviseburebebs. pirvel rigSi mikrocirkulaciur procesebs [1-9], vinaidan 
lokaluri pirobebi moqmedebs haeris nakadis ara marto dinamikur maxasiaTeblebze, 
aramed midamos temperaturasa, tenianobasa, amindis pirobebsa da ekologiur situac-
iaze. yovelive es mkafiod miuTiTebs lokaluri procesebis Teoriuli da modeluri 
Seswavlis aucileblobaze.  

calkeuli regionis geologiur-geografiuli pirobebi, ganapirobebs klimatis im 
lokalur „fenomenur“ Taviseburebebs, romliTac gamoirCeva saqarTvelos teritori-
is ramdenime qalaqi Tu mxare, gansakuTrebiT ki qvaburebi. 

Sromis mizania atmosferos miwispira-sasazRvro fenis gamokvleva da maTSi mim-
dinare cirkulaciuri procesebis Seswavla, saqarTvelos calkeul lokalur ad-
gilze, kerZod Tbilisis teritoriaze. Teoriulad axsnili da statistikurad dasa-
buTebuli iqneba miTiTebul regionebSi SemCneuli mkveTri klimaturi Tavisebureba-
ni. 

sakiTxis Teoriuli mxaris gaSuqebisaTvis vsargeblobT hidrodinamikaSi aRiar-

ebuli a. fridmanis gamartivebuli gantolebiT, qaris  siCqaris grigalis verti-
kaluri mdgenelisaTvis, Semdegi saxiT [1.2.3.4.5.6]: 

( ) ( )l l
u v lD

t x y

    
   

  
                 (1), 

sadac mTa-gorian teritoriisaTvis geostrofiul miaxlovebaSi   ase  
warmodgeba 

1
[ ( )]x ya b


                                    (2). 

aq   - denis funqciaa, u da v aris siCqaris horizontaluri mdgenelebi. 

0

zp

p
   - ageostrofiulobis parametri, zp  - wneva mTis simaRleze, 0p  - wnevis stan-

dartuli mniSvneloba,   laplasis brtyeli operatori, 
ln ln

;a b
x y

  
   

 
 - mTis 

gavlenis maxasiaTebeli parametrebi Sesabamisad, paralelis da meridianis mimarT-

ulebiT, x  da y  denis funqciis warmoebuli, Sesabamisad ox da oy RerZebis mim-

arT, D – nakadis siCqaris brtyeli divergencia, l koriolisis parametri. (2)-is (1)-Si 
CasmiT, meteorologiuri sidideebis da maTi warmoebulebis rigis Sefasebis 
gaTvaliswinebiT [2.3.5.6] miiReba ZiriTadi samuSao gantoleba:  

( )( ) ( )x y x yu v a b l b a
t x y


  
         

  
     (3) 

am gantolebis amoxsna veZeboT Semdegi brtyeli talRis saxiT [6. 7.]. 

                ( )

0

i mx ny te                (4), 



saqarTvelos teqnikuri universitetis hidrometeorologiis institutis Sromebi, tomi 125, 2018 

Transactions of the Institute of Hydrometeorology of  the Georgian Technical University , VOL.125, 2018 

Сб. Трудов Института Гидрометеорологии ГрузинскогоТехнического университета , ТОМ 125, 2018 

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

100 
 

sadac m da n Sesabamisi talRuri ricxvebia,   ki fazuri sixSire, 0  denis 

funqciis amplituduri mniSvneloba. (3) -Si (4)-is CasmiT fazuri sixSirisaTvis  
miiReba damokidebuleba:  

2

1 1 1 1

2 2 2 2

[ ( ) ] ( )[ ( ) ]

[ ( ) ] [ ( ) ]

l am bn m am bn l am bn m
i

m am bn m am bn

  


 

    
 

   
     (5). 

lokaluri cirkulaciuri procesebi, rogorc wesi miiswrafian stacionaluri 
mdgomareobisaken, romelsac Seesabameba  =0 piroba. atmosferuli movlenebis rea-
lobidan gamomdinare, fazuri sixSirisaTvis aRebuli unda iqnas mxolod namdvili 

nawili. am moTxovnas uzrunvelyofs  piroba [4-6]: 

          0am bn                        (6). 
es damokidebuleba Teoriulad adasturebs sinoptikur praqtikaSi SemCneul da 

aRiarebul regionalur problemas, kerZod imas, rom atmosferuli procesebi ami-
erkavkasiaze, ZiriTadad vrceldeba paralelis mimarTulebiT, mTagrexilebis ga-
swvriv [4]. 

 es Sedegi samarTliania adgilobrivi lokaluri teritoriisaTvisac, sadac mTis 
masivi SeiZleba aproksirebuli iqnas geometriuli figuris saxiT da gaTvlili iq-
nas saTanado maxasiaTebeli parametrebi amrigad, nebismier SerCeul lokalur po-
ligonze haeris nakadze moqmedebs, reliefis gavleniT warmoqmnili aRmaval-daRmava-
li dinebebi, romelTa gaTvaliswinebac aucilebelia. swored es dinebebi arsebiTad 
gansazRvravs adgilobrivi cirkulaciis bunebas da mTel rig Taviseburebebs loka-

lur qvaburebSi. orografiuli vertikaluri siCqaris 0W  gansazRvrisaTvis ki 

gamoviyenoT [5.9] SromaSi, Cvens mier miRebuli gamosaxuleba: 

0

1
( , ln )W p H

l



             (7), 

sadac H aris atmosferuli fenis simaRle. 0W  gamoxatavs swored, orografiuli 

faqtoris gavleniT warmoqmnil aRmavali dinebis siCqares. 
moyvanili Teoriis safuZvelze axsnili iqneba q.Tbilisis qvaburSi dakvirvebuli 

„fenomenuri“ movlenebi. Tbilisi mdebareobs mdinare mtkvris xeobaSi, samxreT-
aRmosavleTiT mTawmindis (760 m) da Crdilo-dasavleTiT maxaTis (520 m) mTas Soris. 
mtkvris mimarTulebiT qalaqis sigrZe 30 km-ia, sigane 10-15km. Tbilisis qvaburSi 
SerCeul iqna eqvs sxvadasxva adgilze ganlagebuli meteorologiuri sadguri 
(nax.1.). aq mopovebuli mravalwliuri dakvirvebebis monacemebis mixedviT, moxda 
Tbilisis klimaturi Taviseburebebis gamoaSkaraveba. 

 

nax.1. Tbilisis qvaburSi 
ganlagebuli meteorologiuri 

sadgurebi 

ZiriTadi meteorologiuri sidideebis mravalwliuri mniSvnelobebi moyvanilia 
cxrilSi 1. 

cxr. 1. meteorologiuri sidideebis mravalwliuri mniSvnelobebi 
   sadgurebi 

meteorolo- 
giuri elementebi 

funikuliori 
1946-1955 ww 

aeroporti 
1946-1955 

ww 

diRomi // 
vaSlijvari 
1966-1975 ww 

sasoflo 
instituti 
1960-1967ww 

atmosferuli wneva (mb) 955,5 920 966,7 841,7 

haeris temperatura 0C 12,6 10,8 12,9 13,5 

 fardobiTi sinotive (%) 65 68 66 64 
qaris siCqare (m/wm) 5,9 3,4 - 2,5 
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qvemoT moyvanilia sadgurebis monacemebi wlebis mixedviT: 
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funikuliori  (1938-1957 წწ.) diRomi (vaSlijvari)*  (1966-1985 ww.) 

1938 13.4 64 - 3.1 1966 14.8 66 966.1 14.3 
1939 11.1 70 - 3.2 1967 12.5 67 965.6 16 
1940 11.5 70 695 3.5 1968 13 66 966.2 15.3 
1941 11.4 62 805 5.2 1969 12 67 967.1 16.2 
1942 10.4 70 - 4.7 1970 13.4 65 966.4 19.8 
1943 10.4 72 920 4.2 1971 13,3 63 966,3 19,7 
1944 11.1 69 920 3.7 1972 12,2 66 968 23,1 
1945 10.9 65 920 3.5 1973 12,2 64 966,8 დღ. 2 
1946 10.6 66 920 3 1974 12,3 69 967,6 დღ. 1,3 
1947 11.6 68 920 5 1975 12,9 65 966,8 დღ. 1,3 
1948 10.7 67 920 3.5 1976 11,8 69 966,8 დღ. 1,6 
1949 9.2 69 920 3.2 1977 12,6 67 966,8 დღ. 1,4 
1950 10.8 66 920 3.8 1978 12,8 66 1017,1 დღ. 1,3 
1951 10.2 66 920 3.2 1979 13,7 66 1017,6 დღ. 1,0 
1952 11.4 67 920 3.1 1980 13,1 66 1016,8 დღ. 1,1 
1953 10.6 67 920 3.4 1981 13,5 69 1016,0 დღ. 0,9 
1954 11.2 69 920 2.6 1982 12,2 70 1017,6 დღ. 0,7 
1955 10.9 72 920 3.1 1983 12,8 70 1016,8 დღ. 0,7 
1956 9.8 68 920 3.3 1984 11,4 71 1018 დღ. 0,6 
1957 12.0 66 - 2.9 1985 13 65 1016,3 დღ. 0,8 

aeroporti (1945-1964 ww) s/s instituti (1960-1967 ww.) 
1945 11.7 66 959.1 5.9 1960 13 66 722 2,7 
1946 12 66 959.5 5.4 1961 13,5 61 721,6 2,6 
1947 13.1 66 959.0 5.5 1962 14,3 60 721,8 2,5 
1948 12.4 67 958.8 6.3 1963 13 69 821 2,1 
1949 11.8 68 918.3 5.6 1964 12,4 63 962,2 2,7 
1950 12.3 62 959.3 6.8 1965 12,8 61 961,7 2,6 
1951 12.9 61 959.7 5.0 1966 15 63 962 2,2 
1952 12.8 63 959.5 6 1967 13,6 66 961,1 2,3 
1953 12.4 63 960 6.9  
1954 12.8 65 959.4 5.2 
1955 13.2 69 958.6 5.5 
1956 11.3 66 959.4 6.8 
1957 13.7 63 959.9 5.7 
1958 12.6 64 959.1 7,3 
1959 11.5 68 959.1 6.4 
1960 12.6 69 959.5 5.4 
1961 13.1 65 958.5 6.8 
1962 13.9 63 960 5.2 
1963 12.3 73 960.5 5.2 
1964 11.6 71 961.4 6.0 
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Tbilisis qvaburSi aRiarebuli „fenomenuri“ Tavisebureba Semdegia: zamTarSi 
mzian wynar anticiklonur amindSi, xSirad aris dReebi, roca mTawmindis ferdobze 
temperatura 6-9oC-iT aRemateba observatoriis (459 m) temperaturas. mTidan Camonabe-
ri haeri md. mtkvris xeobaSi gamosxivebis gamo, kidev ufro civdeba da cudi gamta-
rianobis gamo tafobSi „dagubebas“ ganicdis. es aris erT-erTi mizezi imisa, rom 
TbilisSi Ramis temperatura sagrZnoblad dabalia da dReRamuri amplituda izrde-
ba. TiTqmis paradoqsi -fenomenia, magram faqtia, rom mTawmindaze zamTarSi mTeli 
dRis ganmavlobaSi ufro Tbila, vidre qalaqis centrSi. zafxulSi ki ufro grila, 
centrSi haeris tenianobac izrdeba, burusia, (xilvadoba 500-700 metrze naklebi), 
TiTqmis mudmivad aris aerozoluri smog-Rrubeli [10]; mikrocirkulacia xels uw-
yobs qalaqis centrSi temperaturis matebas, gare ubnebTan SedarebiT. ianvris da iv-
lisis temperatura Tbilisis centrSi (0,6-2) gradusiT aRemateba diRmisa da samgo-
ris temperaturas. qalaqis centrSi qaris siCqarec sustia (ianvarSi 2,2 m/wm, ivlisSi 
- 2,1 m/mw), gare ubnebTan SedarebiT (Sesabamis TveebSi diRomSi 3.7 m/wm da 5.2 m/wm., 
aeroportSi ki 5.4 m/wm da 7.2 m/wm.). haeris uSualod vertikaluri Sereva mcirea 
[5,8,9], qris mxolod ferdobebis qari (nax. 2), ris gamoc adgili aqvs haeris inversiu-
li fenis warmoSobas, mtvrisa dasxva minarevebis dagrovebas, rac zrdis haeris  
gaWuWyianebas. Sesabamisad izrdeba mzis grZeltalRovani gamosxivebis intensivoba, 
xolo ultraiisferisa mcirdeba. miwispira fenaSi xdeba ultraiisferi sxivebis  
dagroveba, rac zrdis miwispira ozonis koncentracias. es ukanaskneli ki iwvevs 
sicocxleze arasasurvel zemoqmedebas. aseve klimaturi Taviseburebaa TbilisSi 
aerozoluri Rrubelis xangrZlivi arseboba dilis saaTebSi (rac kargad dai-
kvirveba maRali Senobebis sarTulebidan). es Rrubeli mTel qalaqs „awevs“ zemodan 
da ar niavdeba.  

 
nax. 2. mikrocirkulacia Tbilisis qvaburSi 

 

Tbilisis tafobis aRniSnuli Taviseburebebi aixsneba moyvanili TeoriiT. ami-
saTvis movaxdinoT reliefis gavlenis maxasiaTebeli parametrebis Sefaseba.  mTaw-
mindisa da maxaTis mTa warmovadginoT samkuTxa piramidis saxiT (nax. 2), romelTa 
mwvervalebze atmosferuli wnevis saSualo mravalwliuri mniSvneloba da maT So-
ris manZili cnobilia da qvaburSi haeris fenis simaRle 1000 metria, qaris gaba-
tonebuli mimarTuleba ki aris Crdilo-dasavleTi. 

am realuri monacemebiT gaTvlili reliefis gavlenis a da b maxasiaTebeli pa-

rametrebi udris a=5,52. 610 1/m, b=23. 610 1/m, vertikaluri orografiuli siCqare 

gaTvlili (7) formuliT ki aris 0W =12,64 sm/wm 6[2.7.8.]. am mniSvnelobebis gaTvalis-

winebiT, formula (6)-is safuZvelze, miiReba metad mniSvnelovani Sedegi. vinaidan 
reliefis gavlenis parametri b Crdilo-samxreT mimarTulebiT oTxjer aRemateba pa-
rametrs dasavleT-aRmosavleTis gaswvriv, amitom haeris masebi ZiriTadad, mxolod 
erTi mimarTulebiT mtkvris xeobis gaswvriv moZraobs (n=4,12 m). qvaburSi warmoebs 
mTa-xeobis Caketili cirkulaciis warmoSoba (ix.sur.2), romelsac aZlierebs verti-
kaluri siCqaris simcire (maqsimum ori aTeuli sm/wm). cxadia haeris nakadis aseTi 
dinamika asabuTebs, qvaburSi zemoT moyvanil yvela klimatur „fenomenur“ Tavise-
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burebebs. vinaidan tafobSi mudmivad aris reliefuri warmoSobis aRmavali dineba, 
romelic Caketili cirkulaciis gamo, mTis zemoT ki ar qreba, aramed icvlis 
mimarTulebas da ubrundeba qalaqs (ix.sur. 1.2.3.). 

   

sur. 1. haeri svetad adis 
zogjer 100-300) m. 

simaRleze, Semdeg haeri 
grildeba da wyvets 

zesvlas. 

sur.2. miwis zedapirTan 
haeri dabali wnevis areSi 

miemarTeba, Semdeg 
gaTbobasTan erTad 

brunavs da zesvlas iwyebs. 

sur.3. aRmavali mbrunavi 
haeris sveti mtversa da 
nagavs itacebs, magram 
radgan miwa swrafad 

grildeba mtvris grigali 
iSleba da TandaTanobiT 

ileqeba. 
sxvadasxva ekologiuri situaciebis Casaxva-ganviTarebisaTvis gansakuTrebulia 

haerSi mravali zomis mtvris nawilakebis arsebobac. ZiriTadad masze ileqeba samre-
wvelo da sameurneo narCenebi, romlebic iwveven haeris daWuWyianebas,riTac zrdian 

ekologiur risks. mtvris nawalakebis zomaa mk-dan 10 mm-mde (1mk= 310 mm). am na-
wilakebze moqmedebs simZimis Zala da xaxuniT gamowveuli stoqsis Zala 6f vr , 

sadac v siCqare,  ki siblantis koeficienti. am Zalebis gatolebiT nawilakis dale-

qvis siCqarisaTvis miRebulia formula: 
6 21,26.10v r , Tu radiusi 0,4 mk-ia, magali-

Tad wylis orTqlis wveTebi, maSin uqaro  amindSi es wveTebi 100 m. simaRlidan 
daileqeba 16 dRe-Ramis ganmavlobaSi, 7 dRe-RameSi wynar amindSi; roca radiusi 
didia, mag. 2,2 mk, maSin nawilakis vardnis dro 90 sT-ia. aqedan Cans mtvris da sxva 
aerozoluri nawilakebis mniSvneloba garemos dabinZurebaSi, Sesabamisad ekologi-
uri situaciebis garTulebaSi. sayuradReboa, rom Cvens binaSi 1sm2 farTze daax-
loebiT 20 aTasi mtvris nawilakia; oTaxSi adamiani yoveldRiurad SeisunTqavs 500 
milion mtvris nawilaks. jer kidev mendeleevma aCvena, rom 2 gram haerSi imyofeba 
500 tkipa da 700 milioni mtvris nawilaki. samwuxarod es ricxvi izrdeba da izrde-
ba. ra gveSveleba? albaT, organizmis  Seguebis unarianoba. 

qalaq Tbilisis qvaburis yoveli klimaturi Taviseburebis axsna moxerxda da 
fizikuri mosazrebebidan gamomdinare, hidroTermodinamikuri midgomiT dasabuTda. 
aseTi midgoma ganxorcielebulia pirvelad. Sedegi gaTvaliswinebuli unda iqnas 
qalaqis axali ubnebis urbanizaciis perspeqtivaSi. 

saqarTvelos mdebareoba, misi fizikuri da geografiuli pirobebi iZleva imis 
farTo saSualebas, rom am teritoriaze Caisaxos da ganviTareba hpovos 
Tvisobrivad gansxvavebulma meteorologiurma procesebma Sesabamisi Termul-
bariuli veliT. amrigad, yoveli fizikur-maTematikuri modeli, romelic SeZlebs 
aRweros calkeul regionebSi ganviTarebuli procesebi, Teoriuli da praqtikuli 
RirebulebiT aris mniSvnelovani. 
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haeris mikrocirkulaciuri procesebi da klimaturi Taviseburebani Tbilisis 
teritoriaze./xvedeliZe z., tatiSvili m., zotikiSvili n., samxaraZe i./ stu-is hmi-is 
SromaTa krabuli. - 2018. - t.125. -  gv.99-104 qarT.; rez.: qarT., ingl., rus. 
Tanamedrove globaluri daTbobis fonze gansakuTrebuli mniSvneloba aqvs loka-
luri regionebis klimaturi Taviseburebebis Seswavlas. am ubnebis hava mkveTrad 
gansxvavdeba garemomcveli regionebis klimatisagan. gansakuTrebuloba ZiriTadad 
reliefs ukavSirdeba. aqedan gamomdinare, am klimaturi Taviseburebebis Seswavla 
metad aqtualuria da didi praqtikuli Rirebuleba gaaCnia. saqarTvelos teritori-
aze arsebul qvaburebSi ganviTarebuli mikrocirkulaciuri procesebis axsna-dasa-
buTebisaTvis gamoyenebuli iqna hidrodinamikuri midgoma. Sefasebulia Sesabamisi 
reliefis maxasiaTebeli parametrebi da gaTvlilia orografiuli vertikaluri siC-
qare. dadgenilia qvaburebis klimaturi Taviseburebebi da haeris nakadis dinamikis 
buneba. Seswavlil regionebze modelurad Sefasebuli procesebi, realurad dakvir-
vebuli movlenebis mimarT 5-7 procentis miaxloebaSia axsnili da dasabuTebuli. as-
eTi kvleva Sesrulebulia pirvelad da miRebul Sedegebs mniSvnelovani Teoriuli 
da praqtikuli perspeqtiva gaaCnia.            

 

Air micro-circular processes and climate peculiarities over Tbilisi territory./Z.Khvedelidze, M.Tatishvili, 

N.Zotikishvili, I. Samkharadze/Tansactions of the IHM at the GTU. - 2018. - vol.125. - pp.99-104. - Georg.; 

Summ: Georg., Eng., Rus. 

On the background of modern global warming, it is especially important to study the climatic features of local 

regions. The climate of these sites is significantly different from the climate of the surrounding regions. The 

specialty of feature is mainly related to the relief. Therefore the study of these climatic features is more relevant 

and of great practical value. A hydrodynamic approach was used to explain and substantiate the development of 

microcirculation processes in the existing pits on the territory of Georgia. The characteristic parameters of the 

relevant relief are estimated and the orographic vertical velocity is calculated. The climatic features of 

foundation pits and the nature of airflow dynamics are defined. Processes that are modally evaluated in the 

investigated areas in relation to actual observed events (5-7%) are explained and justified in the approximation 

to the percentage. Such a study was carried out for the first time, and the results obtained have an important 

theoretical and practical perspective. 
 

Микроцикуляционных процессы воздуха и кпиматические особенности города Тбилиси / 

З.Хведелидзе, М. Татишвили, Н.Зотикишвили, И. Самхарадзе/Сб. Трудов ИГМ ГТУ-а. - 2018. - вып.125. 

- c.99-104. - Груз.; Рез: Груз., Англ., Рус. 

На фоне современного глобального потепления особенно важное значение имеет изучение 

климатических особенностей локальных регионов. Климат этих участков значительно отличается от 

климата окружающих регионов. Особенность в основном связана с рельефом. Следовательно, изучение 

этих климатических особенностей более актуально и имеет большую практическую ценность.Для 

объяснения и обоснования развивающихся микроциркуляционных процессов в существующих на 

территории Грузии котлованах был использован гидродинамический подход. Оценены характерные 

параметры соответствующего рельефа и рассчитана орографическая вертикальная скорость. 

Установлены климатические особенности котлованов и характер динамики воздушного потока. 

Процессы, модально оцениваемые в исследуемых областях по отношению к фактическим наблюдаемым 

событиям объясняются и обосновываются в приближении(5-7%) к проценту. Такое исследование было 

проведено впервые, и полученные результаты имеют важную теоретическую и практическую 

перспективу. 
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