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 3 

      winamdebare krebuli moicavs 2003-2007 wlebSi hidrometeoro-
logiis institutis tradiciuli maisis samecniero sesiebze wakiTxul 
umetes moxsenebaTa teqstebs. statiebi warmodgenilia Semdegi samec-
niero mimarTulebebis mixedviT: 
hidrologia, meteorologia  
klimatis cvlilebis gaTvaliswinebiT ganxilulia saqarTvelos mdi-
nareTa Camonadenis gansazRvris, maT Soris ativnarebuli xarjis gam-
oTvlis da myinvaruli kvebis Sefasebis meTodebis srulyofis Sed-
egebi. mocemulia aRmosavleT saqarTveloSi 1921-2000 wlebSi dak-
virvebuli katastrofuli wyalmovardnebis ganmeorebaTa analizi, Sem-
oTavazebulia wyaldidobis Camonadenis saprognozo sqemis ramdenime 
varianti. meteorologiuri da hidrologiuri grZelvadiani saprogno-
zo meTodebis damuSavebis mizniT: gaanalizebulia evropis kontinen-
tze ganviTarebuli didmasStabiani cirkulaciuri procesebis cvli-
lebebi; ganxilulia zamTris wina periodis siTbosa da sicivis maxa-
siaTeblebis kavSiri wyalSemkrebze dafiqsirebul naleqTa jamebTan 
da Camonadenis sididesTan wlebis da sezonebis mixedviT. 
klimatologia, agrometeorologia 
mocemulia landSaftebis kvlevis axali mimarTulebis _ landSaf-
tebis klimatologiis ganviTarebis gzebi, Catarebulia saqarTvelos 
teritoriis daraioneba helioenergetikuli potencialis mixedviT, Ca-
tarebulia samxreT saqarTveloSi mosuli atmosferuli naleqebis ge-
oinformaciuli kartografireba. agreTve, warmodgenilia organuli 
miwaTmoqmedebis ganviTarebis safuZvlebi, SemuSavebulia Cais buCqis 
ylortwarmoqmnis maTematikuri modeli, Sedgenilia kaxeTis regionis 
agroklimaturi zonebis rukebi da sxv. 
bunebrivi garemos komponentebis dabinZureba 
dadgenilia dariSxanis ganawileba misi sulfiduri madnebis mopove-
ba_gadamuSavebis raionebis (zemo raWa) mcenareul sakveb produqteb-
Si, Seswavlilia meteorologiuri pirobebis gavlena zestafonSi at-
mosferuli haeris maRali donis dabinZurebis formirebaze, gamokvle-
ulia TbilisSi naleqebis mineralizaciis xarisxi, Catarebulia Tbi-
lisi_rusTavis avtomagistralis gaswvriv atmosferos miwispira fe-
naSi tyviis gavrcelebis maTematikuri modelireba da sxv. 
       krebuli gankuTvnilia hidrologiis, meteorologiis da eko-
logiis sferoSi momuSave mecnier TanamSromlebis, magistrebis, doq-
torantebisa da momijnave dargebis specialistebisaTvis. 
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The given volume contains majority of papers, presented at the traditional May 

Session of the Institute of Hydrometeorology in 2003-2007. The papers are grouped 

according to following directions: 

 

 

Hydrology, Meteorology 

The results of the development of the river runoff calculation methods for 

Georgian are discussed, including suspended sediments and evaluation of glacier feeding. 

The recurrence of disastrous flooding, observed at the rivers of Eastern Georgia in 1921-

2000 is analyzed and a number of schemes for flood forecasting are offered. For the 

development of long-term meteorological and hydrological forecasts the changes in the 

development of large-scale circulation processes over the European continent are analyzed, 

and the links between annual and seasonal features of warm and cold waves, and the amount 

of precipitation as well as river flow are discussed. 

 

Climatology, Agrometeorology 

The ways for the development of a new direction in the study of landscapes – the 

Landscape Climatology are presented along with the results of the division of Georgian 

territory according to the solar energy potential, and the geoinformation mapping of 

atmospheric precipitation observed in South Georgia. The fundamentals for the development 

of organic farming are discussed, mathematical model of the shoot formation of tea shrub is 

given, maps of the agro climatic zones for the Kakheti Region are drown. 

 

Pollution of Natural Environmental Components 

The content of arsenic in vegetation products in areas of sulphide deposits 

extraction and processing (Zemo Racha) is determined, the impact of meteorological 

condition on the formation of high pollution levels of atmospheric air in Zestaphoni is 

studied, a survey of the degree of atmospheric precipitation mineralization in Tbilisi is 

undertaken, mathematical modeling of the spread of led in the surface layer of air along the 

Tbilisi-Rustavi highway is carried out. 

 

The collection of papers is intended for scientists, Masters of Science in 

Hydrology, Meteorology, Ecology, as well as for the specialists in adjacent branches. 
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Настоящий сборник содержит тексты большинства докладов, 

представленных на традиционных Майских  научных сессиях Института 

Гидрометеорологии Грузии в 2003-2007 годах. Статьи сгруппированы по 

следующим научным направлениям: 

 

Гидрология, метеорология 

 

Рассмотрены результаты разработки и усовершенствования методов 

расчетов стока рек Грузии, в том числе стока взвешенных наносов и оценки 

величины ледникового питания. Представлен анализ повторяемости 

катастрофических паводков, наблюдавшихся на реках Восточной Грузии в 

период 1921-2000 годов, предложены несколько вариантов схем прогноза 

наводнений. С целью разработки долгосрочных метеорологических и 

гидрологических прогнозов: проанализированы изменения в развитии 

крупномасштабных циркуляционных процессов над европейским 

континентом; рассмотрены связи между годовыми и сезонными 

характеристиками тепла и холода в период до начала зимнего сезона, с 

величинами выпадавших на водосборе осадков и стока рек. 

 

Климатология, агрометеорология 

 

Представлены пути развития климатологии ландшафтов - нового 

направления в ландшафтных исследованиях, выполнено районирование 

территории Грузии по гелиоэнергетическому потенциалу, проведено 

геоинформационное картографирование атмосферных осадков, отмеченных в 

Южной Грузии. Также, рассмотрены основы  развития органического, 

представлена математическая модель побегообразования чайного куста, 

составлены карты агроклиматических зон для региона Кахети и др. 

 

Загрязнение компонентов природной среды 

 

Определено содержание мышьяка в растительных продуктах питания 

в районах добычи и переработки сульфидных руд (Земо Рача), изучено 

влияние метеорологических условий на формирование высоких уровней 

загрязнения атмосферного воздуха в г. Зестафони, проведены исследования 

степени минерализации атмосферных осадков в Тбилиси, выполнено 

математическое моделирование распространения свинца в приземном слое 

воздуха вдоль автомагистрали Тбилиси-Рустави и др. 

 

Сборник предназначен для научных сотрудников, магистрантов и 

докторантов, работающих в сфере гидрологии, метеорологии, экологии, а 

также для специалистов смежных отраслей.  
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hidrologia-HYDROLOGY-ГИДРОЛОГИЯ 

======================================================== 
hidrometeorologiis institutis Sromebi, tomi #111 

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

v.comaia, d.kereseliZe,  
e.suxanskaia, l.salayaia 

hidrometeorologiis insttuti 
 

uak 551.48 

siTbosa da tenianobis Tanafardobis gamoyenebis 

Taviseburebani mdinareebis Txevadi Camonadenis 

gaangariSebaSi 
 

1. zogadi SeniSvnebi 
SromaSi [1] aRniSnulia, rom siTbosa da tenianobis Tanafardo-
bis Sidawliuri ganawileba gansazRvravs maTze damokidebul 
bunebriv movlenebis Sidawliur ganawilebas, maT Soris mdina-
reebis Txevadi Camonadenis Sidawliur ganawilebasac. 

2. kvlevis Sedegebi 
mdinareebis Txevadi Camonadenis (Q,m3/wm) gamosaTvlelad gamo-
yenebulia atmosferuli naleqebi (X,mm) da haeris temperatura 
(t°C), rogorc tenianobisa da siTbos maxasiaTeblebi da 
gamoisaxebian Sesabamisi formulebis sistemiT [1] : 

Q=f(x,t) (1) 
Q=f(t,x) (2) 
Q=f(t*x) (3) 

ΣQ=f(Σx, Σt) (4) 
ΣQ=f(Σt, Σx)  (5) 
ΣQ=f(Σx* Σt)  (6) 

 

formulebSi (1-6) t warmoadgens temperaturul faqtors, rom-

lis maxasiaTeblad miRebulia faqtiuri temperaturas (tf) 

mimatebuli 16; es ukanaskneli gamoiyeneba uaryofiTi 
temperaturis dadebiTad gadasayvanad. 

             t = 16 + tf (7) 
3.damokidebulebebis geometriuli veli 

analizisaTvis gamoyenebulia 12 mdinare, romlebic mdebareo-
ben sxvadasxva raionebSi (regionebSi); maT Soris aris myinvar-
uli da ara myinvaruli mdinareebi. analizi Catarda or eta-
pad. pirveli etapi Seicavs periods 1935 wlidan 1960 wlamde, 
romlis Q, x da t masalebi damuSavda cxr.1 saxiT md. Rvandra 
– s.Rvandra magaliTze. maT safuZvelze damyarda kavSiri (1)-(6) 
formulebis Tanaxmad, romelTa damokidebulebis geometriuli 
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veli warmodgenilia nax.1-ze, md.mestasWala – s.mestais ma-
galiTze. igive xasiaTisaa danarCeni mdinareebis mrudeebic. 

cxrili 1. saSualo Tviuri wylis xarjebis (Q,m3/wm), haeris 

temperaturis (t°C an 16+t), naleqebis(x,mm), siTburi Camonadenis 

[x*(16+t)] da maTi integraluri maxasiaTeblebis gaangariSebis 
Sedegebi md.Rvandra-s.Rvandras magaliTze 

T
v

e  Q
, 

m
3
/w

m
 

t°
C
 

(1
6

+
t)

 °
C

 

x
,m

m
 

(1
6

+
t)

x 

Σ
x
,m

m
 

Σ
(1

6
+
t)

 

°C
 

Σ
Q

, 

m
3
/w

m
 

(1
6

+
t)

 Σ
x 

I 4.42 -0.6 15.4 164 2525.6 164 15.4 4.42 2525.6 

II 4.4 0.4 16.4 140 2296 304 31.8 8.82 9667.2 
III 6.52 3.7 19.7 133 2620.1 437 51.5 15.34 22505.5 
IV 16.2 8.8 24.8 110 2728 547 76.3 31.54 41736.1 

V 37.7 13.3 29.3 125 3662.5 672 105.6 69.24 70963.2 
VI 46.1 16 32 138 4416 810 137.6 115.34 111456 
VII 38.7 18.8 34.8 128 4454.4 938 172.4 154.04 161711.2 

VIII 26.4 18.7 34.7 128 4441.6 1066 207.1 180.44 220768.6 
IX 20.4 15.2 31.2 154 4804.8 1220 238.3 200.84 290726 

X 14.9 10.7 26.7 152 4058.4 1372 265 215.74 363580 
XI 10.9 6.3 22.3 140 3122 1512 287.3 226.64 434397.6 

XII 7.33 2.1 18.1 155 2805.5 1667 305.4 233.97 509101.8 

wl. 19.5 9.4 113.4 1667      

    geometriuli velidan Cans, rom mrudebis saxeebi sxvada-
sxvaa. (1) da (2) formulebiT miRebuli damokidebuleba qmnis 
mrudTa jgufs. masSi mrudeebis raodenobas gansazRvravs te-
mperaturuli faqtori formula (1)-is SemTxvevaSi, an naleqebis 
raodenoba formula (2)-is SemTxvevaSi. magram gamoTvlis Sede-
gebi maRali ar aris. zogierT mdinareebze gvaqvs erTi mrudi. 
(mdinareebis mestiaWala - s.mestia da TeTri aragvi – s.mleTa). 
sxva danarCen formulebis (4)-(6) safuZvelze agebuli mrudebi 
rTulia, gansakuTrebiT formulebis (4) da (5) safuzvelze age-
buli mrudebi. aq gamoiyofa ori mcire daxrilobisa da erTi 
ufro maRali daxrilobis mqone monakveTebi. aseTi xasiaTis 
cvlileba mdinareebis wylis ryevadobis gavleniTaa gamowveu-
li. gazafxulis wyaldidobis tipis mdinareebze mrudis 
maRali daxrilobis monakveTi moqceulia marti-maisis TveebSi, 
xolo gazafxuli-zafxulis wyaldidobis tipis mdinareebze - 
mais-seqtembris TveebSi. calke gamoiyofa formula (6)-is safu-
Zvelze agebuli mrudeebi, romelebsac parabolis forma aqvT 
_ cvlilebis sxvadasxva parametrebiT. 
    mrudebis maTematikuri saxe kompiuterTan dialogis safuZ-
velze warmodgenilia cxr.2. maTi aproqsimaciis saimedoba gan-
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sakuTrebiT formulebis (4)-(5)-saTvis maRalia – 0.997-0.999. amas-
Tan, mrudebis monakveTebis daxrilobis gaTvaliswinebiT Sed-
genilia Sesabamisi gamosaTvleli formulebi: md.bolnisi – 
s.samwverisis masalebis magaliTze gamoTvlili Sedegebi: 

nax. 1. Tviuri Camonadenisa da misi integralis damokidebuleba Tviur 
naleqTan, saSualo Tviur temperaturasTan da Sesabamis integalebTan. 

md.mestiaWala_q.mestias magaliTze
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nax.1. Tviuri Camonadenis (Q) da misi integralis (ΣQ) damokide-
buleba naleqebTan  (x), saSualo Tviur tempeaturasTan (16+t), 

siTbur CamonadenTan [x(16+t)] da Sesabamis integralebTan md.me-
stiaWala-q.mestias magaliTze (grafikze moyvanili ricxvebi 

1,2,3,4,5,6, formulebis rigiTi nomrebia). 
  
  

ianvar-martisaTvis 

Qi = 0.03xi                                                      Qi = 0.06(16+ti) 
april-maisisaTvis 

Qi = 0.06(xi-82)+2.61                 Qi = 0.134(16+ti)-5 
ivnis-dekembrisaTvis 

Qi = 0.024xi+6                        Qi = 0.024(16+ti)+10 
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cxrili 2. gansazRvruli integraliT Camonadenis gaangariSe-
bis formulebi 

# 

farTobi, 
km2 

s
aS

u
al

o
  

s
im
aR

l
e 

f o r m u l e b i r2 

au
z
i
s
 

my
in

va
r

eb
is

 

1 2 3 4 5 6 
Rvandra-s.Rvandra 

1.4 127 14,9 2260 
y = 2,20603E-10x

4
 - 1,00188E-06x

3
 + +1,47905E- 

-03x
2
 - 6,07117E-01x + +7.29088E+01 

0.9973 

1.5    
y= 1,26379E-07x

4
-9,69404E-05x

3
+ +2,36108E- 

-02x
2
-1,05769E+ 00x+ +1.78138E+01 

0.9992 

1.6    
y = 6,74223E-21x

4
 - 4,90287E-15x

3
- -5.52083E-  

-10x
2
 + 1,13452E-03x --4.85297E+00 

0.9967 

CxalTa-s.CxalTa  

2.4 465 25,3 2080 
y=4,87741E-10x

4
-2,16045E-06x

3
 + +3,11430E- 

-03x
2
 - 1,24152E+00x + +1.49684E+02 

0.9976 

2.5    
y = 2,76634E-07x

4
 - 2,C6323E-04x

3
 +4,86258E- 

-02x
2
 - 1,98244E+00x +3.62840E+01 

0.9940 

2.6    
y =-1,82659E-25x

5
+2.38864E-19x

4
-1.04832E- 

-13x
3

+1,44189E-08x
2
 +1,54023E-03x +4.24748E+00 

0.9922 

nenskra-s.laxami 

3.4 468 39,3 2300 
y = 2,36181E-09x

4
 - 6,17565E-06x

3
 + +5,11476E- 

-03x
2
 - 1,00384E+00x + +6.05606E+01 

0.9982 

3.5    
y = 2,75685E-07x

4
 - 1,79081 E-04x

3
 + +3,64051E- 

-02x2 - 9,10076E-01x + +1.49202E+01 «9, 9^79 
0.9979 

3.6    
y = 1,14081 E-19x4 - 2,45073E-14x

3
 -1,05936E- 

-08x
2
 + 3,85503E-03x -4.54275E-01 

0.9990 

nakra-s.naki 

4.4 126  2620 
y = 1,09967E-09x

4 
- 3,01866E-06x

3
 +2,59032E- 

-03x
2
 - 5,40011E-01x +3.38967E+01 

0.9960 

4.5    
y= 1,27274E-07x

4
-8,86444E-05x

3
 +1,92065E- 

-02x
2
 - 6,31515E-01x +1,04764E+01 

0.9955 

4.6    
y= 1,40574E-19x

4
-5,53012E-14x

3
+ 1,66289E- 

-09x
2
 + 1,55288E-03x +7.24525E-01 

0.9966 
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cxrili 2-is gagrZeleba 
mestiaWala-d.mestia 

5.2 144  2790 
y = -4,31475E-05x

4
 + 7,82590E-03x

3
 –2,68470E –  

-01x
2
 + 3,66861E+00x –1,46111E+01 

0.9884 

5.3    
y = 2,21029E-11x

4
 - 1,17275E-07x

3
 + 2,23969E- 

-04x
2
 - 1,76708E-01x +5,17519E+01 

0.9497 

5.4    
y = -3,37254 E-10x

4
 - 4,93422E-07x

3
 +1,30888E- 

-03x
2
 - 3,48368E-01x +2,53816E+01 

0.9936 

5.5    
y= -4,57827E-08x

4
 - 4,12055E-06x

3
 +8,01059E- 

-03x
2
- 2,93746E-01x +7.14588E+00 

0.9930 

5.6    
y=2,72140E-19x

4
- 1,36921 E-13x

3
 +1,85780E-

08x
2
+5,78521 E-04x + .18786E+00 

0.9967 

jejora-s.pipileTi 

6.4 408  1930 
y = 1,0002E-09x

4
 - 2,3553E-06x

3
 + 1,7439E- 

-03x
2
 - 2,4794E-01x + 1,4401 E+01 

0.9995 

6.5    
y=8,46027E-08x

4
-5,61931E-05x

3
+ 1,10390E- 

-02x
2
 - 6,39078E-02x + 2.13854E+00 

0.9988 

6.6    
y = -5,25508E-20x

4
 + 4,43889E-14x

3
 –  

-1,38107E-08x
2
 + 2,06524E-03x + 2.61470E-01 

0.9994 

TeTri aragvi-s.mleTa 

7.3 107  2620 
y= 3,42324E-14x

4
-2,89302E-10x

3
 +1,03130E-

06x
2
-7,44191 E-04x + 3,89221E+ 00 

0.9902 

7.4    y = 0,0429x-1,6696 0.9967 

7.5    y = -0,0005x
2
 + 0,3946x + 3,5453 0.9964 

7.6    
y = 4,46208E-15x

3
 - 2,45546E-09x

2
 +5,38560E- 

-04x + 6.82665E+00 
0.9952 

Savi aragvi-SesarTavi 

8.4 235  2030 
y = 1,15875E-10x

4
 - 3,64403E-07x

3
 + +3,60515E- 

-04x
2 
- 3,59987E-02x + +3.71713E+00 

0.9990 

8.5    
y=1,60341E-07x4-8,27307E-05x3+ 1,24691E- 02x2 -  

-6,43959E-02x + 1.35638E+00 
0.9982 

8.6    
y = -3,09341 E-20x

4
 + 2,63915E-14x

3 
–  

-8,26350E-09x
2
 + 1,24325E-03x + 1.22187E+00 

0.9900 

faravani-s.xerTvisi 

9.4 2350  2120 
y = 4,43906E-09x4-3,02950E-06x3 – 1,57729E-04x2+   

+ 6,93119E-01x – 5.45660E+00 
0.9986 

9.5    
y =1,36817E-07x4-5,35356E-05x3 +2,40099E-03x2 +  

 + 1,47375E+00x –-4,01308E+00 
0.9981 

9.6    
y = -4,17775E-18x4 + 1,38084E-12x3 –  

-1,56122E-07x2 + 7,63173E-03x +1.99496E+01 
0.9924 
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cxrili 2-is gagrZeleba 
abasTumani-s.abasTumani 

10.4 99  1830 

y =1,39056E-14x6-3,30716E-11x5 +3,08169E-08x4 –  

-1,40193E-05x3 + 3,09783E-03x2-2,51308E-01x + 

+6.45996E+00 

0.9970 

10.5    
y =-3,86905E-10x5+2,67417E-07x4–6,45155E-05x3+  

+5,97450E-03x2 - 7,33500E-02x + 3,44059E-01 
0.9954 

10.6    
y = 2,83775E-24x5-1,37181E-18x4 +2,49042E-13x3-  

-2,09039E-08x2 + 8,19784E-04x - 3.96559E-01 
0.9938 

qciaxrami-s.kuSi 

11.4 408  2050 
y= 1,24246E-09x4- 1,40906E-06x3 + 3,71397E-04x2 + 

 + 1,32529E-01x - 6.32055E--01 
0.9986 

11.5    
y=7,74191E-08x4-3,73234E-05x3 + 4,45610E-03x2 +   

+ 3,13666E-01x – 2.65575E+00 
0.9936 

11.6    
y = -5,91610E-19x4 + 2,48732E-13x3 –  

-3,59673E-08x2 + 2,25961E-03x + 4.16709E+00 
0.9960 

bolnisi-s.samwverisi 

12.4 292  1280 
y=1,01982E-09x4- 1,09883E-06x3 + 3,30690E-04x2+   

+ 1,79523E-02x - 1.46016E-01 
0.9992 

12.5    
y =-9.58793E-11x5+9,44358E-08x4–3,32591 E-05x3+  

+4,78492E-03x2 -1,65371E-01x + 2.13039E+00 
0.9995 

12.6    
y =-1,32619E-19x4+5,75418E-14x3–8,77591E-09x2 + 

 + 5,85051E-04x + 3.51377E-01 
0.9986 

SeniSvna: - pirvel grafaSi pirveli ricxvi mdinaris rigiTi nomeria, 
meore ki - ZiriTadi formulebis rigiTi nomeri. 
 

cxr. 2-dan Cans, rom miRebuli iqna ufro metad mravalwevriani 
gantolebebi. maTi aproksimaciis koeficienti maRalia 0.93-ze, ma-
gram rac metia wevrTa raodenoba gantolebaSi, miT metia es ko-
eficienti da aRwevs 0.9978. aseT SemTxvevaSi vRebulobT praqti-
kisaTvis damakmayofilebel Sedegs. mas adasturebs agreTve qve-
moT moyvanili gamoTvlis Sedegebi. md.bolnisi - s.samwverisis 
magaliTze (cxr.3). 
 1936-1962 wlebis periodis Tviuri saSualo sidideebis 
safuZvelze agebuli iqna zemoT moyvanili damokidebulebebi. 
maT safuZvelze 1962-1980 wlebis x da (16+t) masalebis 
gamoyenebis Sedegad gamoTvlili iqna Q (cxr.2); gansxvaveba 
faqtiurisagan Seadgens 4.6%, rac 1.5 – 2-jer naklebia dasaSveb 
cdomilebaze. magram cxrilidan Cans, rom rac ufro izrdeba 
formulaSi wevrTa raodenoba, miT gamoTvlis Sedegebi 
umniSvnelod gansxvavdebian faqtiurisagan. amitom zogad 
mravalwevrian formulas aqvs Semdegi saxe: 
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sadac – n aris Q–s gamosaTvlelad gamoyenebuli formulebis 
raodenoba.  

 

cxrili 3. saSualo wliuri Camonadenis gamoTvlis Sedegebi 
1960 da 1980 wlebis doneebze md.bolnisi – s.samwverisis ma-

galiTze 

periodi 
X, 

 mm 

Q, 
m

3
/w

m 

∑
(1

6
+
t)

,°
C

 

∑Q-s gamoTvlis Sedegebi 

formulebi 

12.4 12.5 12.6 

sa
S

u
al

o
 

sx
v

ao
b

a,
 %

 

1935-1962 512 18.2 336.4 18.3 18.2 18.1 18.1  
sxvaoba %    0.6 0.6 0.6 0.6 0.6 
1962-1980 512 19.2 336.0 18.6 18.2 18.2 18.3  

    3.1 5.2 5.2 4.7 4.6 
 
    gamoTvlis sqema md.Rvandra–s.Rvandras aprilis Tvis ma-
galiTze cxr.1 monacemebis safuZvelze Seadgens 8.2%, wliuris 
0.0%. aqve unda SevniSnoT, rom integraluri maxasiaTeblebis 
gamoyenebiT formulebis (4)-(6) safuZvelze gaTvlilia 1961-1980 
wlis saSualo xarji 18.3 m3/wm TiTqmis daemTxva faqtiurs 
19.0m3/wm (cdomileba Seadgens 3.7%). 
   Sedegebidan Cans, rom siTbosa da tenianobis Tanafardoba 
iZleva saSualebas gamoviTvaloT Tviuri, sezonuri da wliuri 
Camonadeni, aseve aRvadginoT gamotovebuli rigi da mivceT 
prognozi axlo momavlisaTvis haeris temperaturisa da at-
mosferuli naleqebis cvlilebis fonze. 

 

literatura – REFERENCES – ЛИТЕРАТУРА 
1. v.comaia, l.qitiaSvili, 2007. siTbosa da tenianobis Tanafa-
rdobis gavlena mcire mdinareebis ativnarebul xarjebze, 
hidrometeorologiis inst. Sromebi, t. 111, gv.14-19 
 

uak 551.48 
siTbosa da tenianobis Tanafardobis gamoyenebis Taviseburebani 
mdinareebis Txevadi Camonadenis gaangariSebaSi. /v.comaia, d.kerese-
liZe, e.suxanskaia, l.salayaia/, hmi-s SromaTa krebuli,2007-t.111-gv-5-13-
qarT.; rez. qarT., ingl., rus. 
moyvanilia siTbosa da tenianobis Tanafardobis gamoyenebis Sedegebi 
mdinareebis Camonadenis gamoTvlaSi. meTodi iZleva saSualebas 
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gamoviTvaloT Tviuri, sezonuri da wliuri Camonadeni, aRvadginoT 
rigis gamotovebuli weli da mivceT prognozi axlo momavalSi 
haeris temperaturisa da atmosferuli naleqebis cvlilebis fonze. 
cxr. 3, il. 1, lit. das. 1. 
 

UDC 551.48 

Feature of application of heat and moisture correlation in calculations of rivers liquid 

flow. /V.Tsomaia, D.Kereselidze, E.Sukhanskaya, l.Salakaia/. Transactions of the Georgian 

Hydrometeorological Institute, 2007.-V. 111.- p. 5-13 – Georg.: Summ. Geogr., Eng.,Russ. 

The results of application of heat and moisture correlation in rivers flow calculations are 

provided. The method gives an opportunity to calculate monthly, seasonal and annual flow, 

to restore the blanks in a number of observations and to give out the prognosis of water 

expenditure with regard for changes of temperature and pricipitation. Tab. 3, Fig.1, Ref. 1. 

 

УДК 551.48 

Особенность применения соотношения тепла и влаги в расчетах жидкого стока 

рек. /Цомая В.Ш., Кереселидзе Д.Н. , Суханская Э.В., Салакая.Л.И./, Сб. трудов 

Института Гидрометеорологии Грузии -2007.-т.111.-с.5-13.- Груз.; рез. Груз., Анг., 

Русск. 

Приводятся результаты применений соотношения тепла и влаги для расчета стока рек. 

Метод дает возможность расчитать месячный, сезонный и годовой сток, востановить 

пропуски и выдать прогноз на ближайщий период на фоне изменения температуты 

воздуха и атмосферных осадков. Таб. 3, рис. 1, лит. 1. 
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hidrologia-HYDROLOGY-ГИДРОЛОГИЯ 

================================================= 
hidrometeorologiis institutis Sromebi, tomi #111 

TRANSACTIONS OF THE GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

v.comaia, l.qitiaSvili 

hidrometeorologiis instituti 
 

uak 551.571 
siTbosa da tenianobis Tanafardobis gavlena mcire 

mdinareebis  ativnarebul xarjebze 
 

1.zogadi cnobebi 
siTbos tenianobis Tanafardoba [2] gansazRvravs yvela 

bunebrivi movlenis cvlilebis xasiaTs, rac naCvenebia 
mdinareebis ativnarebuli xarjebis (R) analizis Sedegebze 
aWaris mdinareebis magaliTze. 

2.ativnarebuli xarjebis cvlilebis Taviseburebani 
mdinareebis  ativnarebuli xarji warmoadgens myari natani 

xarjis ZiriTad Semadgenel nawils. mis wilze modis saerTo 
raodenobis 80-85%; amitom myari natani xarjis es nawili war-
moadgens stacionaluri hidrologiuri qselis dakvirvebis sa-
fuZvels [1] da izomeba Txevadi xarjis gazomvasTan erTad. 
dagrovili masala damuSavebulia da gamoqveynebulia hidro-
logiur cnobarebSi da wlis kadastrebSi. mravaljer Catarda 
maTi aRwera, analizi, kartireba da sxva. am saqmeSi didi wvli-
li miuZRvis qarTvel mecnierebs g.xmalaZes, g.svaniZes, n.va-
razaSvils, l.gvelesians, m.alaverdaSvils, r.diakoniZes, S.ja-
oSvils da sxvebs. SemogvTavazes mTeli rigi axali meTodebi 
myari natani xarjebis Seswavlis saqmeSi. miuxedavad amisa, jer 
kidev bevria gasakeTebeli da am etapze kvlevis mizans 
warmoadgens siTbosa da tenianobis Tanafardobis gavlena  
ativnarebul xarjebze. am mxriv gamoyenebulia maTi 
Tanafrdobis Sidawliuri ganawilebis gavlena ativnarebuli 
xarjebis Sidawliur ganawilebaze. es gavlena gamoisaxeba 
formulebiT: 

    t16QR ,¦  , (1) 

    Qt16R ,¦  , (2) 

    t16QR *¦  . (3) 

analizisaTvis gamoyenebuli iqna aseve R ,Q da (16+t) integ-
raluri maxasiaTeblebi. mas safuZvlad udevs gansazRvruli 
integrali ianvar-dekembris Tveebis sazRvrebSi. aseT SemTxve-
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vaSi R ,Q da (16+t) Soris damokidebuleba gamoisaxeba 
formulebiT: 


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 (6) 

 

isini gviCveneben, rom mocemul auzSi erT SemTxvevaSi mTa-
vari faqtoria wylis Txevadi xarji (Q m3/wm), meore SemTxvevaSi 

- haeris temperaturuli faqtori (16+t)C, an kidev maTi namrav-

li   tQ 16* .es namravli gamoxatavs siTbur Camonadens (ri-

cxviTi mniSvneloba 16 saqarTvelos pirobebSi miRebulia uary-
ofiTi temperaturis dadebiT mniSvnelobaze gadasayvanad). 

formulebis (1)-(6) safuZvelze agebuli grafikuli damoki-
debuleba md.aWariswyali-qedas magaliTze, warmodgenilia nax.1. 
igive xasiaTis damokidebuleba miRebulia sxva danarCen 
mdinareebze, naleqebis zrdasTan erTad.  
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nax.1. md.aWariswyali-s.qedas Tviuri ativnarebuli xarjebis (R) 

damokidebuleba Txevad xarjTan (Q), temperaturis faqtorTan 
(16+t) da siTbur CamonadenTan   tQ 16* , ativnarebuli  xarjis 

integralis (R) damokidebuleba xarjebis (Q), temperaturis 

[(16+t)] da siTburi Camonadenis   tQ  16*  integralebTan. 
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damokidebulebebis Tanaxmad  ativnarebuli xarjebis (R an 

R) gamosaTvlelad gamoyenebuli iqna cnobili meTodebi, gra-
fikuli, empiriuli formulebi; integraluri damokidebulebi-
saTvis – mTliani integraluri mrudis dayofa calkeul mru-
debad Sida daxrilobisa da Sida sazRvrebis mixedviT, aseve 
mravalwevriani formulebis SedgeniT da sxva.  

kompiuterTan dialogis safuZvelze miRweul iqna TiTqmis 
sruli aproqsimacia, romlis saimedobis koeficienti (r2) aRe-
mateba 0.945 (cxr.1). amas adasturebs sxva mdinareebis 
magaliTebi: TeTri aragvi-s.mleTa, Savi aragvi-SesarTavi, 
bolnisi-s.samwverisi, tana-s.aTeni, gubazeuli-s.xidisTavi da 
sxva, romlebic mdebareoben sruliad gansxvavebul pirobebSi.  
 

cxrili 1. kompiuteriT miRebuli uwyveti formulebi 

formulis 
nomeri  gamosaTvleli formula 

aproqsimaci
is 

saimedoba, 
(r2) 

kintriSi – s.koxi  

(4) R=-3.82710-6Q3+1.15310-3Q2-4.27810-2Q+0.72 0.945 
(5) R=0.0221Q-0.6834 0.977 

(6) 
R=-3.83510-14[Q(16+t)]3+1.61110-9[Q(16+t)]2+ 

+1.49410-4[Q(16+t)]+0.362 
0.990 

Caqviswyali – s.xala  

(4) R=-3.69510-6Q3+8.65710-4Q2-2.15210-Q+0.3218 0.987 

(5) R=0.0112(16+t)-0.2855 0.982 

(6) 
R=-8.55410-17[Q(16+t)]3-1.00510-9[Q(16+t)]2+ 

+1.28710--4[Q(16+t)]+0.1802 
0.992 

aWariswyali – s.xulo  
(4) R=-5.96810-5Q3+8.491Q2+3.78410-1Q-0.709 0.998 

(6) 
R=-2.91410-16[Q(16+t)]4+2.47910-1[Q(16+t)]3- 

-7.52410--7[Q(16+t)]2+1.01910-2[Q(16+t)]-0.0312 
0.998 

 aWariswyali – dab.qeda  

(4) 
R=-1.10910-13[Q(16+t)]4+4.5510-13[Q(16+t)]3- 

-6.57510-2[Q(16+t)]2+4.29310-3[Q(16+t)]-3.91110 
0.998 

 

(5) 
R=5.09910-12(16+t)6-0.74410-9(16+t)5+3.40610-6 

(16+t)4-8.15410-4(16+t)3+9.11310-2(16+t)2-

3.371 (16+t)+3.72510 

0.998 
 

(6) R=-1.11210-6Q3+8.7910-4Q2-1.11810-1Q+3.846 0.997 

 
analizi Catarda or etapad. pirveli etapi moicavs dak-

virvebis periodis adrindel wlebs 1935 - 1960 wlamde. am peri-
odis dakvirebis masalebis safuZvelze damyarda ativnarebuli 
xarjebis damokidebuleba wylis xarjebTan, haeris temperatu-
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rasTan formulebis (1) da (6)-is Tanaxmad, md.aragvi-s.mleTasa 
da meteorologiuri sadguri jvris uReltexilis magaliTze. 
damokidebuleba warmodgenilia formulebis  saxiT ZiriTadi 
formulebis (1)-(3) –is mimarT: 

 
Tu    t<-0.5

0
C , Ri=0.02Qi Tu  Q<4.0, Ri=0.005(16+t) , 

-4.9<t<3.0
0
C , Ri=0.05Qi 4.1<Q<5.0, Ri=0.015(16+t), 

-3.1<t<7.9
0
C , Ri=0.125Qi 5.1<Q<6.0, Ri=0.025(16+t) , 

t>7.1
0
C , Ri=0.20Qi 6.1<Q<7.0, Ri=0.0575(16+t), 

 R=Q(16+t)0.1. Q>7.6, Ri=0.0935(16+t) 
da a.S. 
miRebuli formulebis Semowmebis Sedegebi sruliad damak-

mayofilebelia. amasve adasturebs meore etapis dakvirvebis ma-
salebis gamoyenebis Sedegebi, romlebic warmodgenilia cxr.2-
is saxiT marto ZiriTadi formulebis mimarT.  

 

cxrili 2. 1960-1985 ww periodisaTvis R-is gamoTvlis 
Sedegebi 1935-1960 wlebis periodis masalebis safuZvelze 

Tve R,kg/wm Q,m3/wm (16+t),C 

integraluri gamoTvlili 

   
sxvaoba, 

% 
1 9 3 5  -  1 9 6 0   w w 

1 0,23 0.52 16,3 0,03 0.52 16,3 0,03  
2 0,05 0.57 18.0 0,07 1,09 34.3 0,03  

3 0,23 1,52 21,9 0,30 2,61 56.2 0.17  

4 2,80 4,05 27,3 3,10 6,66 83.5 2,60  

5 2,10 3,90 32.4 5,20 10,56 115.9 6,14  

6 1,40 2,86 36.2 6,60 13.92 152.1 6,61  

7 0,09 1,06 39.6 6,69 14.48 191.7 6,74  

8 0,07 0.72 39.3 6,76 15.20 231.0 6,82  

9 0,06 0.74 34.8 6,82 15.94 265.8 6,91  

10 0,20 0.93 29,3 7,02 16.87 295.1 7,32  

11 0,04 0.86 23.0 7,06 17,70 318.1 7,17  

12 0,02 0.54 18,3 7,07 18.24 336.4 7,19  

wl. 0.60 1,52 28.0 0.60 1,52 280,0 0.60 0.0 
Ikv     2,47     2,42 
IIkv     2,87     2,97 
IIIkv     6,68     6,72 
IVkv     6,97     7,00 
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cxrili 2-is gagrZeleba 
1 9 6 0  -  1 9 8 5   w w 

1 0,02 0.56 16,3    0.56 0,03 
2 0,03 0.66 34.3    1,22 0,07 
3 0.37 1,71 56.2    2,93 0,50 
4 2,20 4,25 83.5    7,18 3,28 
5 2,60 3,92 115.9    11,10 5,82 
6 1,50 2,94 152.1    14,30 6,68 
7 0.63 1,37 191.7    15,40 6,85 
8 0.10 0.70 231.0    16,10 6,93 
9 0,09 0.80 265.5    16,90 7,93 
10 0.12 0.88 294.7    17,80 7,17 
11 0,03 0.80 317.7    18,60 7,23 
12 0,01 0.57 336.0    19,20 7,32 
wl. 0.65 1,58      1,60 0,61 
Ikv            2,17 
IIkv            3,20 
IIIkv            6,82 
IVkv            7,13 

cxrilidan Cans, rom Sedegebi Tveebis, sezonebisa da 
wlebis mixedviT damakmayofilebelia. unda aRiniSnos, rom 
siTbosa da tenianobis Tanafardobis Sedawliuri ganawilebis 

gavlena naCvenebia aseve, Txevadi xarjebis, mdinareebis wylis 
temperaturis, meteorologiur, agroklimatur movlenebis 
Sidawliuri ganawilebis SefasebaSi ara marto regionebis, 
aramed globaluri masStabiT. yvela SemTxvevaSi miRebuli iqna 
dadebiTi Sedegebi. 

amrigad, siTbosa da tenianobis Tanafardobis Sidawliuri 
ganawilebis gamoyenebis SemoTavazebuli sistema (1)-(6) 
formulebis  saxiT uzrunvelyofs erTdroulad Tviuri, 
sezonuri da wliuri hidrologiuri maxasiaTeblebis didi 
sizustiT gamoTvlis SasaZleblobas. 

 

Lliteratura  -REFERENCES –ЛИТЕРАТУРА  

1. Наставление гидрометеорологическим станциям  и постам. 1978. Вып.6, 

Часть I.  Л. Гидрометеоиздат. 384 стр. 

2. Соколовский Д.Л. 1959. Речной сток. Л. Гидрометеоиздат. 527 стр. 
 

uak 551.571 
siTbosa da tenianobis Tanafardobis gavlena mcire mdinareebis 
ativnarebul xarjebze /v.comaia,l.qitiaSvili/. hmi-s SromaTa krebuli 
–2007.t.111, gv.14-19, qarT; rez. qarT., ingl., rus. 
ganxilulia siTbosa da tenianobis Tanafardobis gavlena mdinareebis 
ativnarebul xarjebze (aWaris mdinareebis magaliTze). 
SemoTavazebuli meTodi uzrunvelyofs siTbosa da tenianobis 
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Tanafardobis Sidawliuri ganawilebis safuZvelze Tveebis, 
sezonebisa da wliuri  ativnarebuli xarjebis maxasiaTeblebis 
erTdroulad gamoTvla. Sedegebi damakmayofilebelia. aproqsimaciis 
saimedobis koeficienti maRalia, meryeobs 0.93-0.996-is farglebSi. 
cxr.2, il.1, lit.das.2.  

 
UDC 551.571 

The influence of correlations of heat and moisture on weighing expenditure of small 

rivers./ V.Tsomaia, L.Kitiashvili/. Transactions of the Georgian Hydrometeorological 

Institute of, 2007. v.111, p.14-19. Georg.; Summ. Georg.; Eng.; Russ. 

Was discussed the influences of heat and moisture correlation on flow of weighing drift of 

Ajara rivers; the method, bringing forward, provides the calculation of monthly, seasonal 

and annual expenditure of weighing drifts on the base of inner-annual distribution of heat 

and moisture correlations. The results are satisfactory: the coefficients of approximationZs 

trustworthiness are high – 0,93- 0,996. Tab.2, pict.1, lit.2. 

 

УДК 551.571 

Влияние соотношений тепла и влаги на взвешенные расходы малых рек. 

/В.Ш.Цомая, Л.Р.Китиашвили/. Сб. Трудов Института Гидрометеорологии Грузии. – 

2007. - т. 111 - с.14-19- Груз.; Рез.: Груз.; Анг.; Русск.; 

Рассмотрены влияния  соотношений тепла  и влаги на сток взвешенных наносов рек 

Аджарии; предложенный метод  обеспечивает расчет месячных, сезонных и годовых 

расходов взвешенных наносов на базе внутригодового распределения соотношений 

тепла и влаги. Результаты удовлетворительные; коэффициенты достоверности 

аппроксимации высокие – 0,93-0,996. Tаб.2; рис.1, лит.2.  
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uak 551. 583.15 
aRmosavleT saqarTveloSi katastrofuli wyalmovardnebis 

formirebis intensivoba klimatis Tanamedrove 

cvlilebebis pirobebSi 
 

aRmosavleT saqarTvelos mdinareebze maqsimaluri wyalmo-
vardnebis formireba xSiria gazafxul - zafxulis sezonebSi, 
radgan am periodSi mosuli naleqebi TiTqmis yvelgan Seadgens 
wliuri naleqebis 52-69% [2]. gazafxulze xSiri wyalmovar-
dnebis mizezia Tovlis intensiur dnobaze uxvi naleqebis Tan-
darTva, xolo zafxulSi _ xangrZlivi wvimebi da didi 
intensivobis uxvi naleqebi [3]. 

katastrofuli wyalmovardnebis ganmeoreba iSviaTia. maTi 
formirebis ZiriTadi mizezi aseve aris Sereuli, Tovl - wvima, 
roca intensiur erTvis didi intensivobis uxvi Txevadi 
naleqebi (50 mm meti). 

katastrofuli wyalmovardnebi did zians ayeneben qveynis 
ekonomikasa da ekosistemas, safrTxes uqmnian mosaxleobas, ami-
tom maTi ganmeorebis kanonzomierebaTa Seswavlas didi mecni-
eruli da praqtikuli mniSvneloba aqvs. 

am mizniT aRmosavleT saqarTveloSi aRricxuli yvela ka-
tastrofuli wyalmovardnebis statistikuri analizi Sesrule-
bulia 1921–2000 w.w. periodSi. klimatis Tanamedrove cvlile-
bis periodebSi maTi ganmeorebis sixSiris cvlilebis Sefaseb-
isaTvis sakvlevi periodi dayofilia or Tanabar 40 wlian per-
iodad: wina periodi 1921–60 w.w. da bolo 1961–2000 w.w. periodi. 
maqsimaluri dRe-Ramuri naleqebis (≥30 mm) ganmeoreba Seswavli-
lia Tanabrad ganlagebuli 16 meteorologiuri sadguris 
dakvirvebis monacemebiT 1931–60 w.w. da 1961–90 w.w. periodebSi. 

aRmosavleT saqarTveloSi katastrofuli wyalmovardnebis 
da uxvi dRe-Ramuri naleqebis ganmeorebis sixSire Tveebisa da 
sezonebis mixedviT, or gansaxilvel periodebs Soris mocemu-
lia (cxr.1). am cxrilidan Cans, rom katastrofuli wyal-
movardnebis ganmeoreba wina periodSi mais – agvistoSia, bolo 
periodSi april – seqtemberSi, sxva TveebSi saerTod ar aris. 
maqsimaluri ganmeoreba orive periodebSi zafxulSia (ivnisSi 
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da agvistoSi), roca uxvi naleqebis maqsimaluri ganmeorebaa 
(cxr.1). 

katastrofuli wyalmovardnebis ganmeorebam bolo periodSi 
wina periodTan SedarebiT moimata 9 erTeuliT, anu 150%, xo-
lo uxvi naleqebis ganmeorebam - 12% (cxr. 1). 

 
cxrili1. aRmosavleT saqarTveloSi katastrofuli wyal-
movardnebisa da maqsimaluri dRe – Ramuri naleqebis (≥30mm) 
ganmeorebis ricxvi klimatis cvlilebis pirobebSi 

Tveebi 
wyalmovardnebis 
ganmeoreba 

maqsimaluri dRemuri 
naleqebi (≥30 mm)  

ganmeoreba 
1921 – 60 1961 -2000 1931 - 60 1961 - 90 

I   21 26 
II   28 35 
III   31 38 
IV  1 57 94 
V 1 1 128 135 
VI 2 5 150 166 
VII 1 2 111 109 
VIII 2 5 102 120 
IX  1 80 67 
X   81 85 
XI   51 62 
XII   35 43 

zamTari 0 0 84 104 
gazafxuli 1 2 216 267 
zafxuli 5 12 363 395 
Semodgoma 0 1 212 214 

 
amitom katastrofuli wyalmovardnebis sixSire did mdi-
nareebze gacilebiT naklebia uxvi naleqebis ganmeorebis 
sixSireze vinaidan auzis maregulirebeli roli didia. mcire 
mdinareebze ki uxvi naleqebiT gamowveuli wyalmovardnebi 
xSiria, rasac mowmobs is rom yvela dafiqsirebuli 
Rvarcofebis 98% formirdeba mais – seqtemberSi [1], roca uxvi 
naleqebis ganmeorebis albaToba didia. 

amrigad, bolo periodSi katastrofuli wyalmovardnebis 
matebis mizezebia, uxvi naleqebis ganmeorebis mateba, 
qvefenili zedapiris Zlier anTropogenuri cvlileba 1000 m 
simaRlemde, niadagebis infiltraciis Semcireba.  
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uak 551. 482. 15 
aRmosavleT saqarTveloSi katastrofuli wyalmovardnebis formire-
bis intensivoba, klimatis Tanamedrove cvlilebebis pirobebSi. /r.me-
sxia/. hmi-s SromaTa krebuli –2007,t.111. gv.20-22, qarT., rez. qarT., ing., 
rus. 
naSromSi mocemulia aRmosavleT saqarTveloSi registrirebuli ka-
tastrofuli wyalmovardnebis ganmeorebis analizi 1921 – 2000 w.w. pe-
riodSi da maqsimaluri dRe – Ramuri naleqebis 1931 – 90 w.w. 
periodSi, klimatis Tanamedrove cvlilebebis fonze.  

 

UDC 551. 482. 15 

Intensivity in formulation of hazardous floods in condition Of modern climate change 

in East Georgia /R. Meskhia/Transactions of the Georgian Georgian Institute of 

Hydrometeorology. 2007-V.111.-p. 20-22, Georg: Summ. Georg., Eng., Russ. 

In research work is given the analization of hazardous floods repeatability during the period 

1921 –2001 in modern climate change conditions and daily maximum of precipitations 

during the period 1921 –2001, according to the modern climate change. Page 3., tab. 1 

 

УДК 551. 482.15 

Интенсивность формирования катастрофических паводков в Восточном  Грузии 

в условиях современного климата. / Р.Ш. Месхия /. Сб. Трудов Института 

Гидрометеорологии АН Грузии. – 2003 т.11,.с. 20-22, Груз., ред. Груз., Анг., Русск. 

В работе дается анализ в повторения зарегистрированных катастрофических паводков 

Восточном Грузии за период 1921 –2000 гг. и максимальных суточных  сумм осадков 

в периоде 1931 –90 гг. на фоне современного изменения климата.Таб,1, лит,4 
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r. mesxia 
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uak 556. 3. 01 
mdinare aWariswylis drenirebis mrudis parametrebi 

 

   wyalSemcveli horizontebidan Camonadenis raodenobrivi Se-
faseba warmoadgens mniSvnelovan komponents mdinaris Camona-
denis modelSi ferdobuli transformaciis saangariSo formu-
laSi. drenireba warmoadgens wyaldidobisa da wyalmovar-
dnebis Semdeg miwisqveSa wylebis maragis moZraobaSi mosvlas. 
drenirebis mrudi gviCvenebs miwisqveSa moculobebSi wylis 
Semcirebis intensivobas, roca zedapiruli Camonadeni ar aris. 
   drenirebis mrudis analizuri aRwerisaTvis, naleqebis Sewy-
vetidan maregulirebeli moculobebis srul dawretamde, saz-
RvargareTis praqtikaSi gamoiyeneba busineskos da maieris  
formula [2]. 
   Cven drenirebis mrudis analizuri aRwerisaTvis gamoviye-
neT i.vinogradovis formula [1], romelic Seesabameba bunebrivi 
wylis xarjis drenirebis pirobebis farTo  diapazons   

Q=b{ },1

](exp[1

1





 ttab
Qob

Qo
 

(1) 

 

sadac Q da Qo– bolo da sawyisi ordinatebia drenirebis mrudis, 
romelic CamoRebulia gasaSualebeli Camonadenis Q klebisa da 

Δt  damokidebulebis  mrudidan, t da  to- droSi. 

   Camonadenis hidrografebis formebi [1,3] warmoadgenen 

informacias Camonadenis Semodinebis dinamikisa miwisqveSa 

arxebidan. parametrebi α da b gansazRvraven Camonadenis pi-

robebs da kalapoturi qselis sazrdoobis Taviseburebebs, sa-

dac α icvleba 10 
-3

 – 10 
-9

 farglebSi, xolo 1 b  100, Δt = 10 dRes. 

   Camonadenis hidrografis gentikuri danawevrebisaTvis gamo-
viyeneT m. roSis  [3] meTodis  analogiuri sqema. drenirebis 
mrudis parametrebis gansazRvrisaTvis gamoyenebulia md.aWa-
riswylisa da misi Senakadis Camonadenis kompleqsuri hidrog-

rafebi 1960 – 70 w.w. periodis. gazafxul – Semodgomis perio-
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debis Camonadenis hidrografebSi kargadaa gamoxatuli gazaf-
xulze dagrovil wylebis maragis kanonzomieri gantvirTva. 
       drenirebis saSualo mrudebidan arCeuli hidrologiuri 
saguSagoebisaTvis CamoRebuli Q da Qo mniSvnelobebi samive 
saxis CamonadenisaTvis (Cqari zedapiruli, Senelebuli nia-

daggruntis da neli gruntiswylis) mocemulia (cxr.1), xolo 
formulaSi (1) CasmiT da xelovnuri optimizaciiT gamoTvlili 
α da b parametrebi sxvadasxva wyalSemcveli horizontebisaTvis 
mocemulia (cxr. 2). 
 
cxrili 1.drenirebis mrudidan CamoRebuli mniSvnelobebi 1960- 

70 ww. periodis monacemebiT 

№ 
Cqari zedapiruli 

Camonadeni 
Senelebuli miwis-
qveSa Camonadeni 

neli gruntis-
wylis Camonadeni 

Q0 Q Q0 Q Q0 Q 

aWaris wyali s. xulo 

1 18 2 14 2 7 2 

aWaris wyali s. qeda 

2 81 17 54 17 33 16 

akavreta – s. sixaliZeebi 

3 12 2 10 2 5 2 

 
cxrili 2 md. aWariswylis auzSi drenirebis  mrudis 

parametrebi 

№ 

Cqari zedapiruli 

Camonadeni 

Senelebuli miwisqveSa 

Camonadeni 

neli gruntiswylis 

Camonadeni 

α1 m
-1 

b1 m/wm α2 m
-1

 b2 m/wm α3 m
-1

 b3 m/wm 

aWaris wyali s. xulo 

1 10
3 3

 . 10
-6 

1 4
 .10

-6 
10

-2 4
 . 10

-6
 

aWaris wyali s. qeda 

2 10
3 3

 .10
-6 

1 3
 .10

-6 
10

-2 3
 . 10

-6
 

akavreta – s. sixaliZeebi 

3 10
3 2

 .10
-6 

2 3
 .10

-6 
10

-2 3
 . 10

-6
 

 

   amrigad, gamoTvlili drenirebis mrudis parametrebi 
SedarebiT mdgradobiT xasiaTdebian, rac dakavSirebulia 
erTnairi Camonadenis maformirebel kompleqsebTan. 
 

literatura-REFERENCES-ЛИТЕРАТУРА 

1. Ю. Б. Виноградов 1988, Математическое моделирование процессов 

формирования стока. Л. 312 с. 
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uak 551.3.01 
mdinare aWariswylis drenirebis mrudis parametrebi. /r.mesxia/.hmi-s 
SromaTa krebuli.-2007.-t.111.gv.23-25,qarT. rez.: qarT., ingl.,rus. 
mdinare aWariswylis auzis  drenirebis parametrebi gansazRvrulia i. 
vinogradovis formuliT. Camonadenis hidrografis genetikuri dana-
wevrebisaTvis gamoyenebulia m. roSis meTodis  analogiuri sqema.cxr. 
2., lit. das.3. 
 

UDC 556. 3. 01 

Parameters Of Cure Exhausition Of The Riv. Ajaristskali Basin. /R.Meskhia/ Trans-

actions of the Georgian Georgian Institute of Hydrometeorology. 2007.-V.111.-p. 23-25.-

Georg.: Summ.Georg., Eng., Rus. 

Parameters of curve exhaustion of the riv. Ajaristskali basin is detemined  by the equation of  

Y.B. Vinogradov and for genetic dismemberment of hydrograph of stream is used the 

analogical scheme of memoza  M. Roscha. Page 3. tab. 2. 

 

УДК 556. 3. 01. 

Параметры истощения бассейна р. Аджарисцкали. /Р. Ш. Месхиа/. Сб. Трудов  

Интститута Гидрометеорологии Грузии. –2007, т.111. с. 23-25 – Груз., рез., Груз., 

Анг., Русск. 

Параметры кривой истощения  бассейна р. Аджарисцкали определены по формуле  

Ю. Б. Виноградова, а для генетического расчленение гидрографа стока, использована 

аналогичная схема метода М. Роша. Таб. 2. лит. 3. 
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uak 551. 482. 215 
saqarTveloSi myinvaruli Camonadenis dinamika 

klimatis Tanamedrove cvlilebis pirobebSi 
 

saqarTveloSi myinvaruli Camonadenis dinamika Seswavlilia 
Cvens mier ablaciis (ivnis–seqtemberi) sezonSi dakvirvebis qse-
lis monacemebis safuZvelze, klimatis Tanamedrove cvlilebis 
1931–60 w.w. da 1961–90 w.w. peridebSi. mocemul periodebSi Tanmi-
mdevrobiT ganxilulia myinvaruli Camonadenis maformirebeli 
ZiriTadi faqtoris - haeris saSualoTviuri temperaturis fon-
ze, Tvis naleqebis jamisa da saSualoTviuri Camonadenis dade-
biTi da uaryofiTi anomaliebi maTi mravalwliuri normidan. 
 dakvirvebis monacemebis analizma gviCvena, rom dasavleT 

saqarTveloSi wina periodSi Tbili (≥0
0
) Tveebis ganmeoreba 

civi (≥00) Tveebis ganmeorebaze 4%-iT metia, bolo periodSi 
6%-iT naklebia, xolo aRmosavleT saqarTveloSi wina da 
bolo periodebSi 8 da 10 %-iT metia Sesabamisad. 

 amrigad, myinvarebis ablaciis sezonSi Tbili  Tveebis 
ganmeoreba bolo periodSi, dasavleT saqarTveloSi 5%-iT na-
klebia vidre wina periodSi, xolo aRmosavleT saqarTveloSi 
1%-iT meti. saqarTveloSi orive periodSi Tbil TveebSi War-
bobda  normaze naklebi  naleqiani Tveebis ganmeoreba, xolo 
civ TveebSi ki piriqiT normaze meti naleqiani Tveebis. uxv-
Tovliani zamTrebis ganmeoreba bolo periodSi dasavleT 
saqarTveloSi 36 %-iT meti iyo, xolo aRmosavleT saqarT-
veloSi 29%-iT naklebi. 
 mdinaris wylianobis fazebSi Tbili Tveebis dros orive 

periodSi maqsimaluri iyo ganmeoreba dasavleT saqarTveloSi 
- uxvwyliani Tveebis, xolo aRmosavleT saqarTveloSi 
mcirewyliani Tveebis. civi Tveebis dros dasavleT saqa-
rTveloSi Warbobda mcirewyliani Tveebis ganmeoreba, xolo 
aRmosavleT saqaoTveloSi saSualowyliani Tveebis. 
 myinvaruli Camonadenis dinamika klimatis Tanamedrove 

cvlilebis periodebSi da eqstremalur Tbil da eqstremalur 
civ TveebSi mocemulia (cxr.1).  
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cxrili 1.saqarTveloSi myinvaruli Camonadenis dinamika 
klimatis cvlilebis 1931–60 w.w. da 1961–90 w.w. periodebSi da 

eqstremalur Tbil da eqstremalur civ TveebSi 

# 

g
am
yi
n
va
r
eb

a 
  

%
 

Q 1 Q 2 

Δ
 Q

, 
%

 

Q eqstremalur 
TveebSi 

Δ
 Q

 %
 

1
9

3
1
-6

0
 

1
9

6
1
-9

0
 

T
b
il

i 
1

9
3

1
-9

0
 

c
iv
i 

1
9

3
1
-9

0
 

kodori-s.laTa 

1 4,8 130 138 +6 134 124 +4 
gvandra- s.gvandra 

2 8,3 32,9 34,4 +4 33,3 32,7 +2 
CxalTa-s. CxalTa 

3 7,3 66,0 62,3 - 6 60,0 52,3 +13 
enguri- s.dizi 

4 15,5 146 137 -5 140 136 +3 
mestia-Wala-d. mestia 

5 36,1 34,4 32,8 -5 33,3 29,4 +12 
nakra-s. naki 

6 10,9 26,0 22,0 -15 24,0 21,6 +10 
nenskra-s.laxami 

7 7,0 52,8 52,0 -2 51,4 49,8 +3 
rioni -s.glola 

8 7,5 48,7 41,2 -15 42,6 35,6 +20 
Tergi –q. yazbegi 

9 9,0 42,9 44,2 +3 26,6 22,3 +19 
Cxeri-q. yazbegi 

10 33 1,88 2,31 +23 1,23 0,92 +34 
 
Camonadenis cvlileba wina periodTan SedarebiT bolo 
periodSi da eqstremalur Tbil da eqstremalur civ TveebSi 
Sefasebulia formuliT:  

 

Δ %,100
1

12

Q

QQ
Q


  

 

sadac Q1 da Q2 saSualomravalwliuri xarjebia ablaciis se-
zonSi wina da bolo periodebSi ΔQ – Camonadenis cvlileba 
procentebSi niSnadia: pliusi gviCvenebs matebas, minusi klebas. 
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    dasavleT saqarTveloSi rogorc am cxrilidan Cans, bolo 
periodSi umetes mdinareebze myinvaruli Camonadeni Semcirda 2 
– 15%, gamonaklisia kodoris auzi, sadac moimata 4 – 6%, rac 
dakavSirebulia myinvarebis eqspoziciur ganlagebasa da na-
leqebze. 

dasavleT saqarTveloSi bolo periodSi myinvaruli Ca-
monadenis Semcirebis mizezi, aris uxvTovliani zamTrebis ma-
teba, myinvarebis zedapiris gaSiSvlebis gaxangrZliveba, moma-
tebuli naleqebis gamo xSiri moRrubluloba, romelic mzis 
radiaciisa da haeris temperaturis  Semcirebas da saboloo 
jamSi myinvarebis dnobis Seferxebas iwvevda. analogiuri 
daskvnebi iyo gakeTebuli bolo perodSi kavkasionis myin-
varebisadmi miZRvnil SromebSi [1,3,4]. garda amisa bolo pe-
riodSi myinvaruli Camonadenis Semcirebis mizezad Tvlian 
myinvarebis degradacias [1-4], myinvarebis qveda niSnulebis 
maRla awevas, Tovlisa da firnis sazRvrebis zemoT gadana-
cvlebis Sedegad myinvarebis sazrdoobis velis Semcirebas [4]. 
    aRmosavleT saqarTveloSi bolo periodSi myinvaruli 
Camonadenis mateba 3-23%, miuxedavad wina periodTan SedarebiT 
Tanabari temperaturuli reJimisa, aixsneba uxvTovliani 
zamTrebis Semcirebis Sedegad myinvarebis zedapiris naadrevi 
gaSiSvlebiT, ablaciis periodSi mcire naleqebis fonze 
gaxangrZlivebuli dnobiT, agreTve bolo periodSi meti iyo 
eqstremaluri Tbili (≥20 ) Tveebis ganmeoreba. 

myinvaruli Camonadeni eqstremalur  Tbil TveebSi yvelgan 
metia, saerTod 2–34 %-iT vidre eqstremalur civ TveebSi 
(cxr.1), rac dakavSirebulia myinvarebis intensiur dnobasTan. 

calke ganxilulia myinvarebis mniSvnelovani winwawevis 
periodi [3], rogorc dakvirvebis monacemebma gviCvena dasavleT 
saqarTveloSi civi Tveebis ganmeoreba 59% Warbobda Tbili 
Tveebis ganmeorebas, xolo aRmosavleT saqarTveloSi 41%. das-
avleT saqarTveloSi uxvi da normis farglebSi naleqiani Tve-
ebis ganmeoreba 47% meti iyo mcire naleqiani Tveebis ganme-
orebaze, uxvTovliani zamTrebis 20% meti, xolo aRmosav-
leTSi normaze naklebi naleqiani Tveebis ganmeoreba 50% meti 
iyo, uxvi da mcireTovliani zamTrebis ganmeoreba ki Tanabari. 

amrigad, dabali temperaturisa da uxvi naleqebis fonze 
myinvarebis dnoba naklebi iyo, rasac mowmobs Camonadenis 
Semcireba md. gvandra –s. gvandrasTan 31 %, md. mestiaWala – q. 
mestiasTan 15 % da Cxeri - q. yazbegTan 18 % maT mravalwliur 
saSualosTan SedarebiT. 
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saqarTvelos myinvaruli Camonadenis cvlilebis kanonzo-
mierebani haeris temperaturasTan da naleqebTan damokidebu-
lebiT, klimatis Tanamedrove cvlilebis  periodebSi mniSvne-
lovani argumentia saprognozo  damokidebulebebSi maTi gaT-
valiswinebisaTvis. 
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saqarTvelos mdinareTa wyaldidobis prognozireba 

arsebuli informaciuli uzrunvelyofis pirobebSi 
 

wyaldidoba aris mTavari faza saqarTvelos mTis mdi-
nareTa wylis reJimisa, romlis dros gaedineba 60-80% wliuri 
Camonadenisa. wyaldidobis sididezea gaTvlili wyalsacavebis 
Sevseba da eqspluatacia, romelTa saSualebiT xdeba mdina-
reTa Camonadenis farTo regulireba hidroeleqtrosadgurebis, 
wyalmomaragebisa da sarwyavi sistemebis wyliT uzrunvel-
sayofad mTeli wlis ganmavlobaSi. e.i. wyaldidoba aris 
wyalsameurneo obieqtebis mTavari mkvebavi wyaro. 

mTis mdinareTa auzebSi Tovlis erTdrouli dnobis far-
Tobi arasdros ar aris erTnairi da icvleba Tovlis dnobis 
gavrcobis mixedviT zeda simaRleebze. amitom wyaldidoba ma-
RalmTian auzebSi 5 - 6 Tvemde grZeldeba. mag. md. engurze 
(s.xaiSTan) is aprilidan seqtembramde, SuamTianeTSi ki mar-
tidan ivnisamdea. aseT xangrZliv periodSi wyaldidoba xSirad 
saSiS hidrologiur movlenad iqceva xolme, roca mdinareebi 
tboraven qalaqebs, soflebs, angreven sakomunikacio saSuale-
bebs, gzebs, xidebs, anadgureben mosavals da pirutyvs. 
amrigad, wyaldidobas, sargeblobis garda, didi materialuri 
zarali da zogjer msxverplic moaqvs. amitom aucilebelia 
misi Camonadenis grZelvadiani prognozireba. 

kvlevis obieqtebad SerCeul iqna mTavar mdinareTa is 
hidrokveTebi, romelTa monacemebi praqtikulad gamoiyeneba 
sameurneo saqmianobisaTvis da sadac aris sakmao rigi dak-
virvebebisa mdinareTa bunebriv Camonadenze. kerZod, ganxilul 
iqna hidrokveTebi: md. enguri - s.xaiSTan, md. rioni - s.alpana-
sTan, md. yvirila - q.zestafonTan, md. xaniswyali - s.baRdadTan, 
md. aWariswyali - s.qedasTan, md. TeTri aragvi - s.fasanaurTan,  
md. Savi aragvi - SesarTavTan, md. fSavis aragvi - s.maRaros-
karTan da md. alazani - s.birkianTan da s.SaqrianTan. 

hidrologiuri prognozi emyareba mdinaris Camonadenis fo-
rmirebis kanonzomierebebs. wyaldidoba yalibdeba erTdrou-
lad sezonuri Tovlis, wvimis, myinvarebisa da mudmivi Tovlis 
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safaris nadnobi wylebis sxvadasxva SefardebiT. Seswavlil 
iqna ra maTi ganawileba, gamoirkva, rom calkeuli mdinaris 
auzSi isini sxvadasxva xasiaTs atareben rogorc droSi, ise 
sivrceSi da amis gamo mdinareTa wylianoba da reJimebi ar 
aris identuri da gamoirCevian garkveuli TaviseburebebiT. 
amitom calkeuli mdinaris auzisaTvis saWiroa SemuSavdes 
sxvadasxva saprognozo meTodika, romelic morgebuli iqneba 
faqtorebis ganawilebis individualur xasiaTze. 

mdinareTa Camonadenis prognozebis zogad fizikur safuZ-
vels warmoadgens wylis balansis gantoleba, romelSic mra-
vali sxvadasxva elementi Sedis: Camonadeni, naleqebi, aorT-
qleba, kondensacia, infiltracia da sxv. am elementebis gamo-
Tvlis gziT, saTanado informaciis safuZvelze Sedgenilia 
Tanamedrove rTuli maTematikuri saprognozo modelebi, rome-
lTa gamoyeneba SeiZleba iq, sadac kargadaa ganviTarebuli 
hidrometeorologiuri qseli da regularulad miiReba maTi 
informacia. 

saqarTveloSi, sadReisod, informaciis didi SezRudvis ga-
mo, SeuZlebelia aseTi saprognozo modelebis gamoyeneba. aq 

mdinareTa Camonadenis faqtorebis simravle, maTi urTierT-
qmedebis sirTule da rac mTavaria, ricxviTi aRricxvis 
SeuZlebloba gvaiZulebs, rom Camonadenis prognozireba movax-
dinoT iseTi statistikuri modeliT, romlisTvisac saWiro 
ricxviTi monacemebi arsebobs standartuli dakvirvebis 
operatiuli informaciis saxiT. 

bolo wlebSi, saqarTvelos hidrometeorologiuri qselis, 
gansakuTrebiT ki, hidrologiuri saguSagoebis mniSvnelovani 
nawilis funqcionirebis Sewyvetis gamo, aRar arsebobs is in-
formaciuli baza, romlis safuZvelze dgeboda mdinareTa 
wyaldidobis Camonadenis operatiuli prognozebi. amJamad sap-
rognozo meTodikebis sayrdeni baza aris marSrutuli Tovl-
agegmvisa da informaciuli meteosadgurebis mwiri informacia. 
amitom adre SemuSavebul saprognozo modelSi  (Ts. Basilashvili, 

2000) wina periodis mdinaris wylis xarji (Qt m3/wm) SevcvaleT 
Tovlis wyalSemcvelobiT (W mm): 

Qt+T = f(Pto, Wto, to, Pto+1, Wto+1, to+1, . . . 

. . . Pt-1, Wt-1, t-1, Pt, Wt, t, PT, T). 
(1) 

aq Qt+T  - mdinaris wylis xarjis (m3/wm) prognozia, romelic 
unda gaices drois t momentSi, T - saprognozo periodis xan-
grZlivobaa (drouloba), to - meteorologiuri elementebis in-
formaciis aTvlis sawyisi droa, P - atmosferuli naleqebia 
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(mm),  - haeris temperatura (C) da W - Tovlis wyalSemcvelobaa 
(mm) garkveuli drois momentSi. 

faqtorebis danawevrebiT calkeuli periodis maCveneble-
bad, saprognozo (1) modelSi gaTvaliswinebulia meteorolo-
giuri elementebis dinamikis moqmedeba wyaldidobis Camon-
adenze, radgan masze sxvadasxvanairad moqmedeben, magaliTad, 
naleqebi mosuli Semodgomaze, zamTarSi da gazafxulze. ami-
tom maTi erT jamad warmodgena, rogorc es adreul saprog-
nozo meTodikebSi iyo miRebuli, ar aris marTebuli. 

(1) modelSi Camonadenze moqmedi ZiriTadi faqtorebi 
ganixileba kompleqsurad, magram, vinaidan argumentebis gaz-
rdiT mcirdeba gantolebis mdgradoba, amitom saprognozo da-
mokidebulebis Sesadgenad gadamwyvetia prediqtorebis odeno-
bisa da xarisxis SerCeva. sadReisod ar arsebobs erTiani me-
Todi maTi optimaluri sistemis SerCevisa da Sefasebisa. 

am mizniT gamoyenebul iqna Cvens mier specialurad Se-
dgenili kompiuteruli programebi (Басилашвили Ц.З., Плоткина И. 

Г.,1985), romelTa saSualebiT gafarToebuli saprognozo mode-
lidan gamoiricxeba naklebad efeqturi da dublirebuli fa-
qtorebi. darCenilebidan ki mravalbijiani gamoricxvis meTo-
dis gamoyenebiT dgeba optimaluri saprognozo modeli. mis 
safuZvelze ganisazRvreba saprognozo damokidebulebaTa yve-
la SesaZlebeli varianti da xdeba erTdrouli kvleva prediq-
torebis Semcirebisa, prognozebis sizustisa da droulobis 
gazrdisa da agreTve saprognozo periodSi moqmedi 

faqtorebis (PT da T) ugulebelyofisa, romelTa informacia 
prognozis gacemis dros problematuria. 

Sedegad, miiReba sxvadasxva faqtorebis Semcveli saprog-
nozo gantolebebi sxvadasxva informaciiT, sizustiTa da dro-
ulobiT. maTgan Sesabamis SefasebaTa kriteriumebis (ГУГМС  

СССР, 1962) mixedviT SeirCeva praqtikulad misaRebi saukeTeso 
saprognozo variantebi. 

adre arsebuli saprognozo meTodikebisagan gansxvavebiT, 
amjerad SemuSavebulia wyaldidobis saSualo Camonadenis 
prognozebi, rogorc mTliani wyaldidobis periodisaTvis (ap-
rilidan agvistomde an martidan ivnisamde), aseve misi awevisa 
da dawevis fazebisaTvis, agreTve calkeuli kvartalisa da 
TveebisaTvis. Camonadenis aseTi danawevreba nakarnaxevia sameur-
neo obieqtebis ukeTesi momsaxurebis saWiroebiT. 

cxrilSi mocemulia magaliTebi miRebuli saprognozo gan-
tolebebisa. TiToeuli hidrokveTisaTvis saprognozo ganto-
lebaTa mravalferovneba saSualebas iZleva operatiuli prog-



 33 

nozebis Sedgenis dros saangariSod SeirCes gantoleba arse-
buli informaciis, saWiro droulobis an sizustis mixedviT. 
garda amisa, sxvadasxva informaciis mixedviT prognozebis Se-
dgeniT, SeiZleba ganisazRvros Camonadenis momavali ryevis 
intervali da moxdes miRebuli Sedegebis urTierTkontroli. 

Sesabamisi “darigebis” (ГУГМС  СССР, 1962) moTxovnaTa Tana-
xmad, Cvens mier miRebuli saprognozo gantolebebi “damakma-
yofilebel” an “kargi” kategoriis prognozebs miekuTvneba. 
kerZod, SemuSavebuli prognozebis SefasebaTa mTavari krite-
riumi - prognozebis saSualo kvadratuli cdomilebis (S) Sef-
ardeba wyaldidobis faqtiuri Camonadenis saSualo kvadra-

tul gadaxrasTan () - S/ = 0,9 - 0,4. prognozebis gamarTlebis 
uzrunvelyofa P=60 - 80%, korelaciis koeficienti wyaldido-
bis faqtiur da prognozul mniSvnelobebs Soris r = 0,60 - 0,85. 

 
cxrili 1.  wyaldidobis periodis Camonadenis saprognozo 

gantolebebi md. aWariswyalze s. qedasTan 
# saprognozo gantoleba Sefaseba(S/ 

1 QIII-VI = 0,12 PXII-II + 14,7 0,61 

2 QIII-VI = 0,05 W28/II + 34,2 0,59 

3 QIII-VI = 0,08 W1600-1700 + 39,6 0,57 

4 QIII-IV = 0,15 PXII-II + 5,6 0,70 

5 QIII-IV = 0,06 W28/II + 31,1 0,69 

6 QIII-IV = 0,08 W1600-1700 + 41,2 0,69 

7 QIII-V = 0,16 PXII-II + 8,3 0,61 

8 QIII-V = 0,07 W28/II + 32,2 0,57 

9 QIII-V = 0,09 W1600-1700 + 41,3 0,57 

10 QV-VI = 0,07 W1600-1700 + 38,2 0,73 

11 QIV-VI = 0,24 h28/II + 27,1 0,64 

12 QIV-VI = 0,15 PXII-II + 6,4 0,57 

13 QIV-VI = 0,09 W1600-1700 + 39,3 0,54 

 
SemuSavebuli saprognozo meTodikiT Sedgenili pro-

gnozebis gamoyenebiT miRebuli ekonomikuri efeqti 10-30%-iT 
aWarbebs Camonadenis normis gamoyenebiT miRebul efeqts. 

operatiuli prognozebis Sedgenis dros gamoangariSebuli 
wyaldidobis saprognozo mniSvnelobebi unda Seedaros maT 
normebsa da eqstremalur mniSvnelobebs, raTa gamoricxul 
iqnas gaangariSebiT an araswori informaciuli monacemebiT 
gamowveuli Secdomebi. 
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prognoziT miRebuli wyaldidobis anomaluri mniS-
vnelobis dros unda gakeTdes saTanado analizi da gaices 
saTanado rekomendaciebi, raTa miRebul iqnes yvela saWiro 
RonisZieba aseT SemTxvevaSi. amas xels uwyobs is faqti, rom 
SemuSavebuli prognozebis drouloba 5-6 Tvea, romelic 
sakmarisia imisaTvis, rom Catardes yvela saWiro samuSao 
mosalodneli saSiSroebisagan Tavdacvisa da didi zaralis 
Tavidan asacileblad. kerZod is, rom maRali wyaldidobis 
prognozis dros mosaxleobam unda datovos dablobi 
adgilebi da usafrTxo adgilas gadaitanos Tavisi qoneba, 
gadaiyvanos saqoneli da a.S. Sesabamisma organoebma ki unda 
aagon wyaldidobis sawinaaRmdego nagebobebi im ubanTa 
dasacavad, romelTac pirvel rigSi emuqreba saSiSroeba. 
saWiroa mdinareTa kalapotebis gawmenda da agreTve 
wyalsacavebis TandaTanobiTi dacla Sesabamisi grafikiT, rac 
saSualebas iZleva Sekavebul iqnes maRali wylis modineba da 
aseTi daregulirebiT Tavidan acilebul iqnas mosalodneli 
zarali da msxverpli. 

dabali wyaldidobis prognozis SemTxvevaSi, piriqiT, wya-
lsacavebSi unda dagrovdes wylis maragi misi Semdgomi mo-
mWirneobiTi xarjvis mizniT. am dros metad sasargeblo iqneba 
wyalsacavebis midamoebSi amindze zemoqmedebis saSualebiT mo-
xdes naleqebis gazrda, risi eqsperimentebic Tavis droze 
warmatebiT Catarda hidrometeorologiis institutis 
poligonze sionis wyalsacavTan. 

amiT vlindeba wyalsacavebis metad sasargeblo daniSnu-
leba – (wyaldidobebisa da wyalmcirobebis daregulireba). 
amitom wyalsacavebis qseli perspeqtivaSi aucileblad unda 
gaizardos. marTalia, maTi aSeneba did xarjebTanaa 
dakavSirebuli, magram mTis mcire mdinareebis yovelwliuri 
adideba wyaldidobis dros xSirad gacilebiT ufro met 
materialur danakargs iwvevs, vidre wyalsacavis aSenebaze 
erTxel gaweuli danaxarji. 

axali wyalsacavis mSeneblobasTan erTad saWiroa Semu-
Savdes Sesabamisi hidrologiuri prognozebi, radgan wyalsa-
cavebis gamoyeneba da eqspluatacia bevrad aris damokidebuli 
hidrologiuri prognozebiT operatiuli momsaxurebis xaris-
xze, gansakuTrebiT ki wyaldidobis periodis prognozebiT. 

saSiSroebis drouli Setyobinebis garda, wyaldidobis 
periodis prognozebis safuZvelze SesaZlebelia arsebuli 
wylis resursebis racionalurad gamoyenebis dagegmareba da 
sadispetCero grafikebis Sedgena, romelTac gadamwyveti mniSv-
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neloba aqvT kompleqsuri hidrokvanZebis eqspluataciisaTvis 
da metad mniSvnelovan saxelmZRvanelo dokumentebs 
warmoadgenen. 

amrigad, SemuSavebulia saqarTvelos mdinareTa wyaldid-
obis grZelvadiani prognozebi, arsebuli informaciuli uz-
runvelyofis pirobebSi, rac iZleva maTi praqtikuli gamoye-
nebis myar garantias operatiuli prognozebis Sesadgenad, 
energetikis, soflis meurneobis, mrewvelobis, wyalmomarageb-
is, sarkinigzo da saavtomobilo gzebis momsaxurebis mizniT. 

usafrTxoebis garda, miRebuli prognozebis gamoyenebiT 
sagrZnoblad gaizrdeba eleqtroenergiis gamomuSaveba, sasof-
lo-sameurneo kulturebis mosavali da wyalmomarageba, riTac 
miRebuli iqneba didi ekonomikuri efeqti. 

momavalSi, SemuSavebuli prognozebis analogiurad, auci-
lebelia adre Sedgenili prognozebis srulyofa axal pirobe-
bTan SeTanxmebiT. pirvel rigSi aucilebelia ganaxldes wyal-
didobis maqsimaluri xarjebis prognozebi, saWiroa agreTve 
Seuswavlel mdinareTa wyaldidobis saerTo-teritoriuli pro-
gnozebis srulyofa, romlebic adreuli monacemebiT iyo Sed-
genili. am prognozebis dazusteba aucilebelia rogorc 
garemos ekologiuri usafrTxoebis, aseve hidroobieqtebisa da 
mosaxleobis dacvis mizniT mosalodneli katastrofebisagan. 
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prognozebis Sedgena xdeba martSi, roca arsebobs mxolod 
Semodgoma-zamTris periodis monacemebi. mravalbijiani 
gacxrilvis gziT SeirCa optimaluri saprognozo modelebi. 
mravalfaqtorian damokidebulebaTa analizis safuZvelze 
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dadgenilia wyaldidobis Camonadenis saukeTeso saprognozo 
variantebi. 
miRebuli saprognozo gantolebebi statistikurad mdgradia 
da aqvT maRali   sizuste.  5-6 Tvis droulobis grZelvadiani 
prognozebis gamoyenebiT mniSvnelovnad Semcirdeba meurneo-
basa da mimdebare garemoze wyaldidobiT miyenebuli zarali. 
cxr. 1, lit. das. 3. 
 

UDC 556.16.06 

Prognosis of Highwater Flows in the Rivers of Georgia in the Conditions of 

Existing Information Base. /Ts.Basilashvili, G.Mamasakhlisi/. Transactions of 

the Georgian Georgian Institute of Hydrometeorology. 2007. -V.111. - p. 30-36, - 

Georg.; Summ. Georg., Eng., Rus. 

They are forecasted in March when data for only autumn and winter periods are 

available. By means of multistep selection optimal models of prediction are 

chosen. According to the multifactor equation solution there the best versions are 

established for the forecasting of the dependence of flood discharges. 

The obtained prognostic equalizations are statistically steady and are positively 

estimated. Applying 5-6 months early prognosis cause far more less loss brought 

upon the surroundings and national economy. Tab. 1, Ref. 3. 

 

УДК 556.16.06 

Прогнозирование стока половодья рек Грузии в условиях существующей 

информационной обеспеченности. /Ц.З. Басилашвили, Ж.Г. Мамасахлиси/ 

Cб. Трудов Института Гидрометеорологии Грузии. – 2007. – т.111. – с. 30-36,– 

Груз.; рез. Груз., Англ., Русск. 

Прогнозы составляются в марте, когда имеются данные только за осенний и 

зимний периоды. Путѐм многошагового проссеивания выбраны оптимальные 

модели прогнозирования. На основе многофакторных зависимостей 

установлены наилучшие варианты прогностических уравнений расходов 

половодья. 

Полученные прогнозы статистически устойчивы и имеют высокую точность. 

Использование долгосрочных прогнозов с 5-6 месячной заблаговремен-

ностью намного понижает ущерб хозяйству и окружающей местности. Таб. 1, 

Лит. 3. 
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uak 551.578.48                                          
zvavsaSiSroebis Taviseburebani da prognozi 

gansakuTrebiT uxvTovliani raionSi 
 

  gansakuTrebiT uxvTovlian raions ukavia Savi zRvis mimde-
bare, saqarTvelos Crdilo-dasavleTSi, dasavleTSi da samx-
reT-dasavleTSi mdebare teritoria,sadac zRvis notio haeris 
masebi SedarebiT daubrkoleblad aRwevs. raioni moicavs da-
savleT kavkasionisa da misi samxreTi ganStoebebis (gagris, 
bzifis, afxazeTis da kodoris qedi), agreTve aWara-imereTis 
mTiani sistemis dasavleTi nawilis (mesxeTisa da SavSeTis qe-
debis dasavleTi nawili) ferdobebs, kolxeTis dablobis da-
savleT nawils. 
   raionis reliefi didi vertikaluri da horizontaluri da-
nawevrebiT xasiaTdeba. saSualomTian zonaSi danawevrebis si-
Rrme aris 400-800 m, xolo maRalmTian zonaSi–1000-1500 m. gansa-

kuTrebiT uxvTovlian raionSi zedapiris 15-ze naklebiºdaxri-

lobiT xasiaTdeba mTliani farTobis 17%, 15-25 daxrilobiT- 

48%, 25-35daxrilobiT-33%, xolo 35ºmeti daxrilobiT-2%. rai-
oni xasiaTdeba tyis formaciebis mravalferovnebiT, Semadgen-
lobis simdidriT. teritoriis CrdiloeT nawilSi tyeebs 
mTliani farTobis 40-45%, xolo samxreT nawilSi - 55-60% uka-
viaT. sakvlev teritoriaze tyis jiSebic mravalferovania. 
tyiT dafaruli ferdobebis 45% ukavia Sereul tyes, 35%- 
foTlovan tyes da 20% wiwvovan tyes. 
   gansakuTrebiT uxvTovlian raionSi mdebare ZiriTadi meteo-
rologiuri sadguris mravalwliani dakvirvebis, agreTve Teo-
riuli gamoTvlebiT miRebuli monacemebis safuZvelze dadge-
nilia myari naleqebis raodenobisa da Tovlis safaris simaR-
lis saSualo da eqstremaluri mniSvnelobebi, gamovlenilia 
maTi adgilis absolutur simaRlesTan damokidebulebebis ka-
nonzomierebani da Sedgenilia Sesabamisi gantolebebi  
 XsaS=0,69H+8,      hsaS = 2,3588H–0,0046 H²-0,0925,         (1) 
sadac X aris myari naleqebis wliuri raodenoba mm-Si,  H- ad-
gilis simaRle m-Si (myari naleqebis gamoTvlis dros) da km-Si 
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(Tovlis simaRlis gamoTvlis dros), h -Tovlis simaRle m-Si. 
gantolebaTa korelaciis koeficienti metia 0,85, cdomileba ar 
aRemateba 10%-s. gantolebebi Sedgenilia zRvis donidan 1800-
2000 m-mde mdebare meteosadgurebis monacemebiT. 
   myari naleqebis maqsimaluri wliuri raodenoba izrdeba 
350-400 mm-dan (zRvis donidan 5-50 m) 1900-2000 mm-mde (1800-1900 m), 
saSualo raodenoba 10-60 mm-dan 1250-1300 mm-mde (vertikaluri 
gradientiT 65-70 mm/100 m), minimaluri raodenoba 0-10 mm-dan 600-
650 mm-mde, xolo Tovlis safaris maqsimaluri simaRle icvle-
ba 100-120 sm-dan 700-750 sm-mde, saSualo simaRle -30-36 sm-dan 
450-500 sm-mde (gradienti aris 20-25 sm/100 m), minimaluri simaR-
le 0-5 sm-dan 200-250 sm-mde; Tovlis safaris simaRlis namati 
erTi Tovisas aRwevs 250-330 sm-s, dRe-Ramuri namati-150-170 sm-s.  
   gansakuTrebiT uxvTovlian raionSi zvavebis gavrcelebis 
sazRvrebis dasadgenad, ZiriTadad, gamoyenebuli iqna Cvens 
mier savele samuSaoebis dros mopovebuli masalebi. im teri-
toriisaTvis, romlisTvisac ar mogvepoveboda sakmarisi savele 
masala, zvavebis gavrcelebis sazRvrebi dadgenilia bunebrivi 
pirobebis (reliefi, mcenareuli safari, klimati) Tavisebure-
bis analizisa da Teoriuli gamoTvlebis safuZvelze.  

raionis Crdilo-dasavleT da samxreT-dasavleT regionebSi 
zvavsaSiSi ar aris mxolod zRvispira viwro zoli. Mdinaree-
bis Woroxis, aWariswylis, gumisTis, bzifisa da Jove-kvaras xe-
obebSi zvavebis gavrcelebis qveda sazRvari gadis zRvis doni-
dan 40-50 m-ze; sakvlevi teritoriis aRmosavleT nawilSi ki- 
100-400 m-ze. sakvlev  raionSi arazvavsaSiSi teritoria moicavs 

kolxeTis dablobs, mis mimdebare damrec (15-ze naklebi dax-
rilobis mqone) ferdobebs da zRvispira viwro zols aWarasa 
da afxazeTSi. absoluturad arazvavsaSiSia md. bzifis auzis 
mTliani farTobis 3%, md. kodoris da md. Woroxis auzebis -10-
10%; calkeul SedarebiT mcire mdinareebis auzebSi arazvavsa-
SiSi teritoriis farTobi aRwevs mTliani farTobis 30-45%. 
   gansakuTrebiT uxvTovlian raionSi katastrofuli zvavebi, 
ZiriTadad, gavrcelebulia saSualomTian da dabalmTian zo-
nebSi; katastrofuli zvavebis gavrcelebis raions  md. bzifis 
auzSi ukavia mTliani farTobis 55%, md. kodoris auzSi- 46%, 
md. Woroxis auzSi- 58%, xolo Savi zRvis sxva, SedarebiT mci-
re Senakadebis auzebSi- 35-40%. zvavebis yovelwliuri gavrce-
lebis raions ki dasaxelebul auzebSi, Sesabamisad, 42%, 44%, 
32% da 14-20% ukavia.  
  raionis maRalmTian utyeo, cicabo ferdobebze teritoriis 
zvavaqtiuroba aRwevs 60-80%, xolo SedarebiT damrec, xSiri 
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Sereuli an wiwvovani tyiT dafarul ferdobebze teritoriis 
zvavaqtiuroba naklebia 20%. gansakuTrebiT didi zvavaqtiuro-
biT (60-80%) xasiaTdeba teritoriis mTliani farTobis mxo-
lod 3-5%, gamonaklisia md. kodoris auzi, sadac didi zvavaq-
tiurobiT gamoirCeva auzis farTobis 19%. maRalmTian zonaSi 
zvavSemkrebebis raodenoba 1 km²-ze aRwevs – 18-20-s.   
 aRniSnul raionSi mTliani farTobis 21%-ze zvavebis Camos-

vlis maqsimaluri sixSire naklebia 5-ze, 18%-ze Seadgens-5-10, 
16%-ze - 10-15, xolo 25%-ze aRemateba 15. danarCen teritoriaze 
zvavebis Camosvlas adgili ar aqvs. mcireTovlian zamTrebSi 
mcirdeba, rogorc zvavebis gavrcelebis zonis farTobi, aseve 
zvavebis Camosvlis sixSirec, kerZod mTliani farTobis 30%-ze 
zvavebis Camosvlis raodenoba erT zamTarSi 5-ze naklebia, 5%-
ze Seadgens 5-10, Zalian mcire farTobze aRemateba 10, xolo 
danarCen teritoriaze zvavebis Camosvla ar SeimCneva. 
   zvavsaSiSi periodis xangrZlivoba, anu zvavsaSiS dReTa 
raodenoba zamTarSi, did farglebSi icvleba rogorc sakvlev 
teritoriaze, ise droSi. zvavsaSiSi periodi nulis tolia 
uxvTovlian zamTarSi raionis mTliani farTobis 20%-ze, sa-
SualoTovlian zamTarSi 40%-ze da mcireTovlian zamTarSi- 
65%-ze. uxvTovlian zamTrebSi zvavsaSiSi periodis xangrZli-
voba 50 dReze naklebia sakvlevi raionis mTliani farTobis 
10%-ze, 50-100 dRe – 20%-ze, 100-150 dRe – 20%-ze, 150 dReze meti 
30%-ze. mcireTovlian zamTrebSi zvavsaSiSi periodi 50 dReze 
naklebia gansakuTrebiT uxvTovliani raionis mTliani farTo-
bis 20%-ze, 50-100 dRe – 20%-ze, xolo 100 dReze metia – 5%-ze. 
   gansakuTrebiT uxvTovlian raionSi zvavSemkrebebis morfo-
metriuli da zvavebis dinamikuri maxasiaTeblebi mniSvnelov-
nad gansxvavdebian erTmaneTisagan. dabalmTian zonaSi iwyeba 
yvela zvavSemkrebebis 25-30%, saSualomTian zonaSi- 40-45%, xo-
lo maRalmTian zonaSi-30-35%. zvavSemkrebebis 43% mTavrdeba 
dabalmTian zonaSi, 32%-saSualomTian zonaSi, 25%-maRalmTian 
zonaSi. farTodaa gavrcelebuli 0,5 ha naklebi zvavis keris 
farTobis mqone zvavSemkrebebi (saerTo raodenobis 51%), 15%-is 
zvavis keris farTobia 0,5-1,0 ha, 20%-is-1,0-10 ha, xolo danarCeni 
zvavis kerebis (14%) farTobi 10 ha-ze metia. zvavis kerebis 

saerTo raodenobis 20%-is zedapiris daxriloba aris 15-25, 

45%-is-25-35, xolo 35%-is aRemateba 35. zvavSemkrebebis sigrZe 
meryeobs ramdenime aTeuli metridan ramdenime kilometramde; 1 
km naklebi sigrZiT xasiaTdeba zvavSemkrebebis saerTo raode-
nobis 50%, 1 km-dan 2 km-mde - 30%, 2 km-dan 5 km-mde - 20%, zvav-
Semkrebebis mxolod mcire raodenobis sigrZe aRwevs 5-6,5 km-s. 
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   sakvlev teritoriaze zvavebis umravlesobis (55%) konusis 
maqsimaluri moculoba 5000 m³ naklebia.  5000 m³-dan 10000 m³ - 
mde konusis moculobiT xasiaTdeba zvavebis saerTo raodeno-
bis 15%, 10000 m³ -dan 100000 m³- mde-15%, 100000 m³ - dan milion m³-

mde-10%, xolo milion m³-ze meti moculobiT-5%. calkeuli 
zvavis konusis moculoba aRwevs 3,0-3,5 milion m³. 30 m/wm-ze nak-
lebi maqsimaluri  siCqariT xasiaTdeba zvavebis saerTo rao-
denobis 50%, 30 m/wm-dan 40 m-mde- 40%, 40 m/wm-ze metiT- 10%. Zva-
vebis 30%-is dartymis Zala naklebia 30 t/m², 55%-is Seadgens 30-
60 t/m². moZravi zvavis Tovlis simaRle 10 m-mde damaxasiaTebe-
lia zvavebis saerTo raodenobis 10%-Tvis, 10 m-dan 15 m-mde- 
50%-Tvis, xolo 10 m-ze meti 40%-Tvis. 
   Tovlis zvavis Camosvla rTuli fizikuri procesia, romel-
Siac mravali faqtori monawileobs, kerZod, myari naleqebis 
raodenoba, Tovlis simaRle da samkvrive, Tovis intensivoba, 
ferdobis daxriloba, qari, temperatura, da sxva. 
  zvavsaSiSroebis statistikuri prognozis Sedgenis mizniT 
SerCeul iqna sxvadasxva absolutur simaRleze mdebare meteo-
sadgurebis - qedis (256 m), fsxus (685 m) da ciskaras (1210 m) mo-
nacemebi. saprognozo sqemis Sesadgenad masalis xasiaTis da 
Sedgenilobis gaTvaliswinebiT, sxvadasxva statistikuri meTo-
debidan upiratesoba mivaniWeT araparametruli diskriminantu-
li analizis meTods, kerZod etalonis meTods [1,2]. 
   araparametruli diskriminantuli analizis meTodebi gamoi-
yeneba obieqtebisa da movlenebis klasifikaciisaTvis. ZiriTadi 
amocana Semdegia: dakvirvebiT miRebuli maxasiaTeblebidan 
Sedgenili n- ganzomilebiani veqtori x(t)={x ı (t), … , x n (t)}  unda 
mivakuTvnoT erT-erTs ori klasidan, romlebic gansazRvrulni 
arian movlenis moxdeniT an ar moxdeniT (klasebi  A  da Â). am 
mizniT iqmneba monacemTa banki, romlis elementebia sxvadasxva 
X(t) veqtorebi:  

X= (X (1), X (2), … , X (t), … , X (n) )  . 

X arqivi iyofa or nawilad. pirveli nawili, romelic avRniS-
noT X(t) warmoadgens simravles im realizaciebisa, romelTa 
dros moxda movlena A. meore nawili - X(Â), warmoadgens sim-
ravles im realizaciebisa, romelTa dros moxda movlena Â. 
amrigad, nebismieri X(t) veqtorisaTvis sruldeba erT-erTi ori 
pirobidan:  

X(t) €   X(A)       an            X(t)  €   X(Â)   . 

  Cvens mier gamoyenebuli etalonTa meTodis arsi Semdegia: 
X(A) da X(Â) simravleebisaTvis amovirCevT, romelime maxasiaTe-
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bel elements (etalons), romelic yvela ZiriTad aspeqtSi 
axasiaTebs am simravles. saprognozo wesi igeba sacdeli X(t) 
veqtoris siaxlovis mixedviT X(A) da X(Â)  klasebis a da ââeta-
lonebTan. algoriTmis ricxviTi realizacia Semdegia, viTv-
liT evklidur manZilebs d (X (t), a)  da d (X (t),â). amis Semdeg 
diskriminantuli funqcia moicema Semdegi saxiT: 

G (X) = d (X(t), â ) – d ( X( t ), a ) . 
saprognozo wesi ki Camoyalibda Semdegnairad: 
Tu  G (X)≥   0,   maSin  X(t)  €  X ( A ), (zvavsaSiSroeba), Tu G 

(X)<0, maSin  X(t)  € X (A), (arazvavsaSiSroeba), 
(2) 

   etalonad iyeneben simravlis romelime centralur maxasia-
Tebels: saSualo mniSvnelobas, medianas an modas. Cven gamovi-
yeneT saSualo mniSvneloba, amitom Cvens SemTxvevaSi: 

     



n

1i

2

i
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2
AmiXAmiiX)X(G . (3) 

saprognozo sqemis asagebad gamoviyeneT 4 meteorologiuri fa-
qtori: mosuli myari naleqebis raodenoba (X), Tovlis safaris 
simaRle (h), Tovlis safaris simaRlis namati (∆h) daHHhaer-
isAtemperatura (t˚c). am SemTxvevaSi diskriminantul funqcias 
eqneba saxe: 

     



4

1i

2

i

4

1i

2
AmiXAmiiX)X(G .. (4) 

sadac  Xi фarisк sacdeli X= (X1, X2 , X 3, X4 )  veqtoris i- uri 
komponenti. 
   Cveni monacemebis mixedviT arCeuli sadgurebisaTvis masal-
is damuSavebis Semdeg Sedgenili iqna Semdegi etalon-veqto-
rebi:  

qeda {m (Â) = ( 13,5; 60,2; 20,5; 0,3); {m (A)=  ( 27,9; 168; 33,6; -1,5 ), 

fsxu {m (Â )= ( 20,7; 67,6; 21,6; -3,0); {m (A)=  (27,9;   169;  33 ;  -1,8  ), 
ciskara {m (Â )=( 36,6; 121,5; 27,2; -3,4); {m (A)= ( 56,8; 262,7; 36,9; -5,6 ). 

romelTa meSveobiT saTanado gamoTvlebis Semdeg xorcielde-
ba saprognozo wesi (2). 
   gamoTvlebis Tanmimdevroba samive sadgurisaTvis iqneba er-
Ti da igive. magaliTisaTvis aviRoT sadgur ciskaras monaceme-
bi, zvavis CamosvlisaTvis damaxasiaTebeli  A klasidan ganvi-
xiloT 1959 wlis zamTris noembris Tve. sacdeli  X veqtori 
mocemulia koordinatebiT: X = (33,6; 209; 24; -2). davadginoT 
romel klass miekuTvneba igi. (3) formulis gamoyenebiT 
vRebulobT G (X)= 28,06 > 0. e.i. (2) saprognozo wesis Tanaxmad 
vacxadebT zvavsaSiSroebas da vvaraudobT zvavis Camosvlas. 
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оне Грузии. /Л.Калдани, М.Салуквадзе, Т.Симония, М.Карташова, Н.Коба-

хидзе, Г.Джинчарадзе/. Сб. трудов Института Гидрометеорологии Грузии-

2007.-т.111.-с. 37-42,Груз.; рез.:Груз.,Анг., Русск. 

Рассмотрены лавинообразующие факторы, установлены количественные по-

казатели лавиноопасности, морфометрические характеристики лавиносборов 

и динамические свойства лавин для особенно многоснежного района Грузии. 

Составлен статистический прогноз лавиноопасности на основе метода диск-

риминантного анализа, в  частности - метода эталонов. Лит.2. 
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hidrometeorologiis institutis Sromebi, tomi #111 

TRANSACTIONS OF THE GEORGIAN GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
       

s.gorgijaniZe, n.cincaZe 
hidrometeorologiis instituti 
         

uak 551.472.215  
myinvarebis ukandaxevis Sedegad warmoSobili  

dagubebuli tbebis geografia 
 

Tanamedrove myinvarebis reJimSi gabatonebulia myinvarebis 
Semcirebis, ukandaxevis procesebi, romelic ZiriTadad daiwyo 
1850 wlidan “fernaus” stadiidan, aman ganapiroba myinvarebis 
Semcireba kavkasiis, rogorc Crdilo, aseve samxreT ferdobze. 
intensiuri dnobis Sedegad warmoiSva mravali reliefis 
uaryofiTi formebi, rogoric aris cirkebi, karebi, troguli 
xeobebi, morenuli borcvebi da serebi, maT Soris Cadablebebi 
da sxv. [Р.Г.Гобеджишвили, 1989]. am myinvaruli reliefis fo-
rmebSi warmoiSva dagubebuli tbebi, romlebic umetes Sem-
TxvevaSi myinvaris enis daboloebaze arian mibjenili, an uSu-
alod myinvarSia moTavsebuli.  

amgvari tbebis kvlevas safuZvlad daedo 1956-1964 wlebis 
topografiuli rukebi, 1:25000 masStabiani da calkeul Sem-
TxvevaSi aerofotosuraTebi. am meTodiT aRricxuli iqna 16 
tba. tbebi umetesad ganawilebulni arian mdinareebis - engu-
ris, kodoris, rionis da Tergis auzebSi, romlebic gamoir-
Cevian Zlieri gamyinvarebiT. aqedan yvelaze metia md. enguris 
auzSi, romelic gamyinvarebiT pirvel adgilzea (288,3 km far-
TobiT) saqarTvelos sxva mdinareTa auzebis gamyinvarebasTan 
SedarebiT [g.svaniZe, v.comaia, 1999, Ю.Г. Ильичев, 2002, В.Ш.Цомая, 

О.А.Дробышев,1977]. saerTod Zlieri gamyinvarebis raionebi 
gamoirCevian dagubebuli tbebis simZlavriT. amas adasturebs 
isic, rom mosazRvre kavkasionis Crdilo ferdobze ufro 
metia dagubebuli tbebi, vidre samxreT ferdobze [Ю. 

Г.Ильичев,2002, П.М.Лурье,2003]. aRricxul myinvarTan axlomdebare 
16 tbas didi pratikuli mniSvneloba aqvs, radgan isini 
afiqsireben mocemul periodSi myinvarebis gavrcelebis qveda 
sazRvars; garda amisa, maTi morfometruli maxasiaTeblebis 
Zlieri cvalebadobis gamo, rac damokidebulia myinvarul 
procesebze da klimatur pirobebze. amitom maTi Seswavla did 
interess iwvevs. 
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aRniSnuli yvela tba usaxeloa, mdebareoben 2565-3194m. 
simaRlis zonaSi, saSualo 2890 m. simaRleze (nax.1). tbebis 
wylis sarkis saerTo farTobi 27,91 ha, xolo maTi jamuri 
wyalSemkrebi auzis farTobi 778,9 ha. tbebi gansxvavdebian Ta-
vianTi morfometriuli maxasiaTeblebiT. formis mixedviT ume-
tesi maTgani wriulia. yovelive am mokvleuli masalebis sa-
fuZvelze cxr.1-Si mocemulia maTi morfometriuli 
maxasiaTeblebi. 
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cxrili 1. myinvaruli dagubebuli tbebis morfometriuli 

maxasiaTeblebi da maTi parametrebis koeficientebis Sedegebi 
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1kavkasionis qedis samxreTi ferdobi, dalaris uReltexilis samxreT-

iT ≈1.2km. myinvarebis 160-is da 161-is farglebSi, Camjdaria myinvarSi. 

 2957 75.0 125 0.94 21.8 23.2 0.36 1.66 1.00 
2.kavkasionis qedis samxreTi ferdobi, dalaris uReltexilis samxre-

TiT ≈1.3km. myinvari 159-is dasavleTi daboloeba, md. dalaris 

saTave(md. nenskra) 
 2703 325 325 10.6 125 11.8 0.28 1.00 1.00 

3.kodoris qedis dasavleT ferdobze myinvar 122-is enis CrdiloeT 
daboloebaze, md. sakenis marcxena Senakadi 

 2731 150 250 3.75 66.4 17.8 0.36 1.60 1.00 
4.kodoris qedis Crdilo-dasavleT ferdobze mdebare myinvar 121-is 
enis Crdilo-aRmosavleTi daboloeba, md.sakenis rigiT meore marcxe-
na Senakadi. 

 2889 50.0 75.0 0.38 18.8 49.4 0.34 1.48 1.01 
5.kodoris qedis aRmosavleT ferdobze mdebare myinvar 156-is enis 
Crdilo daboloeba, md. cxvandiris marjvena Senakadi. 

 2565 100 150 1.50 100 66.6 0.34 0.66 1.00 
6.mTa cxvandiri, myinvar cxvandiris aRmosavleTiT mdebare myinvar 
149-is fragmentis CrdiloeTi daboloeba. 

 2598 50.0 175 0.88 38.6 43.8 0.52 3.48 1.00 
7.mTa cxvandiri, myinvar cxvandiris aRmosavleTiT mdebare myinvar 
149-is fragmentis Crdilo-aRmosavleTi daboloeba. 

 2605 125 250 3.12 38.6 12.4 0.39 2.00 0.99 
8.mTa gvergildaSis aRmosavleTi ferdobi, myinvar 186-is enis Crdilo-
dasavleTi daboloeba, md. nenskras marcxena Senakadi. 

 2919 150 150 2.25 76.2 33.8 0.28 1.00 1.00 
9.mTa gvergildaSis aRmosavleTi ferdobi, myinvar 204-is enis 
CrdiloeTi daboloeba, md. nenskras marjvena Senakadi. 

 2656 75.0 75.0 0.56 28.1 50.2 0.28 1.00 0.99 
10.mTa SauqveTis Crdilo-dasavleTiT, myinvar kakrinaCkuris (197) 
samxreT-aRmosavleTi daboloeba, md. kakrinaCkuri (md. nakra) 

 3003 100 175 1.75 43.8 25.1 0.37 1.75 1.00 
11.dvaleTis qedis samxreTi ferdobi, 2,5 km-is samxreTiT mTa xalaca-
sTan, myinvar 402-is enis aRmosavleTi daboloeba, Camjdaria myinvarSi 

 3037 50.0 100 0.50 51.6 103 0.39 2.00 1.00 
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cxrili 1-is gagrZeleba 

12.raWis qedis dasavleTi ferdobi, mTa kartatragas dasavleTiT, 
myinvar 405-is enis Crdilo-aRmosavleTi daboloeba, md. jejoras 
marcx. Senakadi. 

 2962 75.0 125 0.94 81.2 86.4 0.36 1.66 1.00 
13.raWis qedis ukiduresi Crdilo nawili, zekaris uReltexilis 
samxreT-dasavleTiT, myinvar 404-is dasavleTi mxare, Camjdaria 
myinvarSi. 

 3045 25.0 25.0 0.06 25.8 430 0.28 1.04 0.96 
14.mTiuleTis qedis Crdilo ferdobi, zilgaxoxisa da kalasonis 
mTebs Soris myinvarebis 80, 81, 82-is qvabulSi. 

 3194 75.0 75.0 0.56 21.0 37.6 0.28 1.00 0.99 
15.mTiuleTis qedis Crdilo ferdobi, zilgaxoxisa da kalasonis 
mTebs Soris myinvarebis 80, 81, 82-is qvabulSi. 

 3194 25.0 25.0 0.06 21.0 351 0.28 1.04 0.96 
16.mTiuleTis qedis Crdilo ferdobi, zilgaxoxisa da kalasonis 
mTebs Soris myinvarebis 80, 81, 82-is qvabulSi. 

 3194 25.0 25.0 0.06 21.0 351 0.28 1.04 0.96 

sul 
3194 325 325 10.6 125 430 0.52 3.48 1.01 
3891 92.2 133 1.74 48.7 105.82 0.34 1.46 0.99 
2565 25.0 25.0 0.06 18.8 11.8 0.28 0.66 0.96 

jami 46252 1475 2125 27.91 778.9 1693.1 5.39 23.41 15.9 
 

tbebis am morfometriul maxasiaTeblebze did gavlenas 
axdens mdebareoba, reliefi, klimati da a.S. maT dasaxasiaTe-
blad iyeneben mTel rig koeficientebs [v.comaia, T.cincaZe, s 
gorgijaniZe,2007], aseTebia:  
1.tbebis wyalSemkrebi auzis farTobis ganviTarebis koe-
ficienti, romelic gamoxatavs wyalSemkrebi auzis farTobis 
(F) Sefardebas tbis sarkis farTobTan (f): 

K = F / f 
2.sanapiro xazis sigrZis ganviTarebis koeficienti, 

rogamoiTvleba formuliT C = 0,28   l / f  romelic miiReba tbis 

sigrZesa (l) da sarkis farTobs (f) Soris damokidebulebis 
safuZvelze, sadac l maqsimaluri sigrZea.  
3. ganviTarebis anu gawelvis koeficienti damokidebulia mis 

sigrZeze da saSualo siganeze ( ). es damokidebuleba 
gamoisaxeba formuliT:  

C1 = l/  = l
2
/f 

koeficienti SedarebiT meryevia. 
4. kompaqturobis koeficienti, romelic gamoxatavs tbis 
saSualo siganis Sefardebas maqsimalur siganesTan (B): 



 47 

C2 =  /B 
igi ganviTarebis anu gawelvis koeficientTan SedarebiT ufro 
mdgradia. Sedegebi moyvanilia cxr.1-Si. 

jamuri da saSualo maxasiaTeblebiT gamoirCevian gamdina-
re tbebi, romelTa wylis sarkis farTobi Seadgens 21,73 ha-s, 
wyalSemkrebi auzis farTobi 534,1 ha, siganeTa jami 1025 m, xo-
lo sigrZeebis 1325 m. es TiTqmis 1,5 – 3-jer metia gaudinari 
tbebis analogiur maxasiaTeblebze, romelic Seadgens: wylis 
sarkis farTobi – 6,18 ha, wyalSemkrebi auzis farTobi – 244,8 
ha, siganeTa jami – 450m, sigrZeebis – 800m. aseve gansxvavebaa si-
maRleebs Soris, gamdinare tbebis jamuri da saSualo maxasia-
Teblebi gaumdinaresTan SedarebiT mcirea, jami – 22428 metria, 
rac 1370 metriT naklebia gaumdinar tbebTan, saSualo maCveneb-
eli 2803,5 metria da aseve 170 metriT naklebia, simaRlis 
udidesi maCvenebeli gansxvavdeba da 190 metrs udris. aqedan 
gamomdinare unda avRniSnoT, rom yvela gamdinare tba mdebare-
obs gaumdinar tbebTan SedarebiT ufro dabal simaRleze da 
amasTan am tbebis wylis sarkis farTobi didi maCvenebliT 
xasiaTdeba, vidre gaumdinari tbebis wylis sarkis farTobi. 

tbebis wylianoba didi ar aris, maTi moculoba 
daaxloebiT aris 35-40 ml.m3, rac Seadgens myinvarebis wylis 
resursebis 0,13-0,14%-s, miuxedavad aseTi umniSvnelo maragisa, 
maTi mniSvneloba, rogorc fizikur-geografiuli komponenti 
didia; erTis mxriv isini afiqsireben myinvarebis gavrcelebis 
qveda sazRvars 1955-1964 wlebis doneze, xolo meores mxriv 
isini warmoadgenen potencialurad saSiS obieqtebs, radgan 
maT garRvevasTanaa dakavSirebuli nazRvlevi katastrofuli 
wyalmovardnebi. gansakuTrebiT es saSiSroeba gaZlierda 
ukanasknel wlebSi, rac dakavSirebulia maRalmTian raionebSi 
kokispiruli wvimebis gaxSirebasTan. amitom isini yuradRebis 
centrSi unda iyvnen. saWiroa maTze mudmivi meTvalyureoba, 
raTa droulad acilebuli iqnas mosalodneli saSiSroeba.  
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uak 551. 482. 215 
myinvarebis ukandaxevis Sedegad warmoSobili dagubebuli tbebis 
geografia./s.gorgijaniZe, n.cincaZe/. hmi –s SromaTa krebuli –2007 –
t.111., gv.43-49. qarT., rez. qarT., ingl., rus. 
Tanamedrove myinvarebis reJimSi gabatonebulia myinvrebis Semcirebis, 
ukandaxevis procesebi, kavkasiis rogorc Crdilo, aseve samxreT 
ferdobebze, romelic ZiriTadad daiwyo 1850 wlidan “fernaus” 
stadodan.  
intensiuri dnobis Sedegad warmoiSva reliefis uaryofiTi formebi: 
cirkebi, karebi, troguli xeobebi, morenuli borcvebi da serebi, maT 
Soris Cadablebebi da sxv. reliefis am formebSi warmoSobili 
dagubebuli tbebi umetes SemTxvevaSi myinvaris enis daboloebebze 
arian mibjenilni, an uSualod myinvarSia moTavsebuli. amgvari tbebis 
kvlevas safuZvli daedo 1956-64 wlebis topografiuli rukebis da 
calkeul SemTxvevebSi aerofotosuraTebis masalebi. am meTodiT 
saqarTveloSi aRiricxa 16 tba, romlebsac pirobiTad “saSiSi tbebi” 
SeiZleba vuwodoT. Sedgenilia maTi morfometruli maxasiaTeblebi, 
mocemulia maTi parametrebis koeficientebi, romlebic afiqsireben 
mocemul periodSi myinvarebis gavrcelebis qveda sazRvars. nax.1,cxr. 
1., lit. das.6. 

 

UDC 551. 472. 215 

Geography if dam lakes created by the glaciers stepping back./S.Gorgijanidze, 

N.Tsintsadze/.Transactions of the Georgian Georgian Institute of Hydrometeorology.-2007.-

V.111.,-p. 43-49. Georg:Summ.Georg.,Eng.,Russ. 

In mode modern glacier dominate the processes of the retreat, which basically began with 

1850 from stage "Fernau". This has conditioned the reduction a glacier Caucasus both on 

north, and on south declivity.  

As a result of intensive melting  appeared many negative forms of the relief, as circuses, 

trogaly of the valley, exterminated relief and mounds, troughs and others In these forms of 

the glacial relief were formed dam lake, which in most cases verge to completion of the 

language of the glacier or are located inwardly glacier. The Reason for study these lake has 

served the topographical cards 1956-64, but in separate events - an ear photography of the 

card. In total in Georgia counted 16 such lake. They Are Formed their morphological 

features, are given results parameter their factor. They important since fix the bottom edge a 
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glacier at a rate of 1955-64.  Besides these lake are potentially dangerous object since with 

their breakout are bound disastrous catastrophic floods. For this necessary to conduct the 

constant observations on them to in good time avoid the possible danger.Fig.1,Tab.1, Ref.6. 

 

УДК 551. 482. 215 

География запрудных озѐр, образованных в результате отступления ледников. 
/С.Г. Горгиджанидзе, Н.Т.Цинцадзе/. Сб. Трудов  Института Гидрометеорологии 

Грузии. – 2007 т.111., –с. 43-49. Груз., рез. Груз., Анг., Русск. 

В режиме современных ледников господствуют процессы отступления, которые в 

основном начались с 1850г. из стадии «Фернау». Это обусловило уменьшение 

ледников Кавказа как на северном, так и на южном склонах.  

В результате интенсивного таяния возникали многие отрицательные формы рельефа, 

как циркы, кары, троговие долины, моренные рельефы и бугры, впадины и др. В этих 

формах ледникового  рельефа образовались запрудные озѐра, которые в большинстве 

случаев примыкают к окончанию языка ледника или расположены неподсредственно 

внутри ледника. Основанием для изучения этих озѐр послужили топографические 

карты 1956-64гг., а в отдельных случаях – аэрофотографические карточки. В итоге в 

Грузии насчитано 16 таких озѐр. Составлены их морфологические характеристики, 

даны результаты параметров их коэффициентов. Они важны, т.к. фиксируют нижнюю 

границу ледников на уровне 1955-64 гг. Кроме того эти озѐра являются  потенцяльно 

опасными объектами т.к. с их прорывом связаны катастрофические завалние 

наводнения. Поэтаму необходимо проводить постоянные наблюдения над ними, 

чтобы своевременно избежать возможную опасность.Рис.1,таб.1,лит.6. 
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hidrometeorologiis instituti 
 

uak 551. 482. 215 

baRdaTis raionis katastrofuli nazRvlevi  

wyalmovardnebi 
 

bunebriv katastrofTa ricxvs miekuTvneba mdinareebis 
xeobeebis Caxergvebi, dagubebebi, garRvevebi da maTTan dakav-
Sirebuli wyalmovardnebi, romelnic mosaxleobisaTvis 
katastroful movlenas warmoadgenen, aseve saSiSia maTi zemo-
qmedeba wyalsacavebis, gzebis, komunikaciebis, navTobisa da 
gazsadenebis saqmianobisaTvis. es procesebi gamowveulia 
gravitaciuli da garegani Zalebis zemoqmedebis Sedegad. 
amgvari movlenebi xSiria saqarTveloSi da dRemde 

grZeldeba. sakmarisia baRdaTis raionis magaliTi,sadac bolo 
wlebis ganmavlobaSi samjer daatyda Tavsxmakokispiruli 
wvimebis seria, romelmac gamoiwvia wyalmovardnebi. 1999 da 
2001 wlebSi orjer daitbora da waileka md. luxutas (md. 
yvirilas auzi) xeobis mimdebare teritoria. daaziana 
sasoflo-sameurneo savargulebi, gzebi, xidebi, ramodenime 
saxl-kari [v.comaia, s.gorgijaniZe,2001]. 
2003 wlis 28-29 ivliss baRdaTis raionSi isev ganmeorda 

Tavsxmakokispiruli wvimebi romelTac gamoiwvies wyaldidobe-
bi da wyalmovardnebi, ramac mniSvnelovani zarali miayena 
mTel raions. momxdari wyalmovardnis Sedegad dazianda sof-
lebis nergeTis, dafenis, wyalTaSuas, koriSis, kakasxidis, ze-
karis da xanis saavtomobilo gza, xidebi, daitbora sasoflo-
sameurneo savargulebi. daaziana sof. rokiTis mSenebare 
wyalsacavi, v.maiakovskis saxl-muzeumis win arsebuli md.xanis-
wylis sanapiro zoli. mTlianma zaralma Seadgina 75 aTasi 
lari. 
wyaldidobis Sesaxeb informaciis dasadgenad da Sedegebis 

gamosakvlevad 2003 wlis agvistoSi moewyo eqspedicia avtoris 
mier. Seswavlis safuZvelze gamovlinda, rom 27 ivliss 
kokispiruli wvimis dros md. qerSaveTze (md.xaniswylis 
marcxena Senakadi) arsebuli e.w. IV xidze, mdinareuli natani 
masaliT (qva-lodebiT, amoTxrili xe-buCqebiT) moxda xeobis 
Caxergva (nax.1). mas moyva mdinaris Segubeba, rac gagrZelda 
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ramodenime saaTiT, xolo Semdgom mdinarem mTlianad gaarRvia 
xidze savali gza (nax.2) da axali kalapotis meSveobiT daeSva 
sof. kakasxidisken. daangria satransporto gza (nax.3) da 
daeSva md. xaniswylis qvemo dinebisaken. Caxergili masis 
simaRle 10m-s Seadgenda, sigane 13m-s,  
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nax. 2  md. qerSaveTis mier garRveuli saavtomobilo gza 
(foto. s. gorgijaniZe) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax.3. md.xaniswylis mier dangreuli gza (baRdaTis 

r-ni) (foto r.diakoniZe). 
 

Caxergili masis simaRle 10 m-s Seadgens, sigrZe 13 m-s, dag-
ubebuli ubnis sigrZe 185m-s. agebuli iqna md. qerSaveTis Caxer-
gvis ubanze grZivi profili, romlis Tanaxmad dadgenilia 
v.comaias meTodiT qvabulis moculoba [v. comaia.1996] 

kLBHW /  
 

sadac W– aris warmoSobili qvabulis moculoba (m3); H–Caxe-
rgili masis simaRle (m); B–Caxergili masis sigane (m); L–dagu-
bebuli ubnis sigrZe (m); k–topografiuli koeficienti, romel-
ic meryeobs 2,7-3,3 farglebSi (gamoTvlebisaTvis iReben k =3,0). 
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aqedan gamomdinare W=8016m, xolo kaSxlis garRvevis adgilas 
wyalmovardnis wylis maqsimaluri done (h) Caxergvis masis 
mTliani garRvevisas iyo h=5m, wylis maqsimaluri donis Sesab-
amisi wylis maqsimaluri xarji (Qmaqs) Caxergili masis mTliani 
garRvevisas 781 m3/wm, rac aRemateba 2,1-jer 1%-ani uzrunvel-
yofis wylis maqsimaluri xarjs md.xaniswyali-baRdaTis maga-
liTze (374m3/wm). maSin kolxeTis hidrometeorologiuri samsa-
xuris monacemebiT 2003 wlis 29 ivliss wylis donem md. xanis-
wyalze-baRdaTTan 3m-s da 55sm-s miaRwia. aRdgenili iqna Sesa-
bamisi wylis maqsimaluri xarjic, romelic 240 m3/wm-Si Seadge-
nda, rac daaxloebiT 5%-iani uzrunvelyofis tolia da daem-
Txva v.comaias monacemebs 259 m3/wm da aRemateba 1968 wlis 18 ap-
rilis wyalmovardnis wylis maqsimalur xarjs (290 m3/wm) 
[Цомая В.Ш.1974]. gamoTvlebidan Cans, rom garRvevis Sedegad wa-
rmoqmnil nazRvlev wyalmovardnas didi gavlena ar mouxdenia, 
sadgur baRdaTTan ganvlili wyalmovardnis wylis maqsimalur 
xarjze. dagubebis garRvevis adgilidan nazRvlevma wyalmovar-
dnam 26km-is gavlis Semdeg didi transformacia ganicada. ris 
Sedegad aq wyalmovardna tolobis Tanaxmad: 

51,5781
185,26

185,0

26185,0

185,0

21

1 





 maqt Q
LL

L
Q  

Qt=5,51 udris. e.i. baRdaTTan wylis maqsimalur xarjs 
mxolod 5-6 m3/wm wyali daemata. 

aRniSnuli movlena mosalodnelia momavalSic, radgan 
xeobis ferdobebze mravlad aris fragmentulad warmodgenili 
gaSiSvlebebi; analogiuri Tavsxma wvimebis Sedegad adgili 
eqneba mewyris Camosvlas, mdinaris xeobis gadaketvas, xolo 
mis garRvevas moyveba katastrofuli nazRvlevi wyalmovardna. 

zemoT aRniSnulidan gamomdinare yuradReba unda mieqces 
mTian regionebs, radgan adgili aqvs mdinaris xeobebis 
Caxergvebs, dagubebebs, garRvevebs da wyalmovardnebs, romle-
bic xSirad meordebian. maTi drouli Seswavla saSvalebas 
gvaZlevs moxdes mosaxleobis winaswari gafrTxileba, zog 
SemTxvevaSi maTi evakuaciac. agreTve avaciloT bunebriv teri-
toriul kompleqsebs mosalodneli ekologiuri katastrofa. 
aseve saWiroa SerCeuli dacviTi teqnologiuri RonisZiebani 
teqnikur-ekonomikuri dasabuTebisaTvis.   

 

literatura–REFERENCES- ЛИТЕРАТУРА 
1. v.comaia; s.gorgijaniZe 2001, baRdaTis raionSi 2001.wlis 31 

maisis katastrofuli wyalmovardnebis hidrografo-hidrme-
teorologiuri safuZvlebi da mosalodneli saSiSroebis 
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erebaTa geologiuri da hidrologiuri safuZvlebi (saqa-
rTvelos magaliTze). Tbilisi. (sadoqtoro disertacia). gv. 
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uak 551. 482. 215 
baRdaTis raionis katastrofuli nazRvlevi wyalmovardnebi. /s.gorgi-
janiZe, n.cincaZe/. hmi –s SromaTa krebuli –2007 –t.111., gv. 50–54 qarT., 
rez. qarT., ingl., rus. 
md. xaniswylis marcxena Senakadis md. qerSaveTs axasiaTebs nazRvlevi 
wyalmovardnebi. amgvar proces adgili hqonda 2003 wlis 28 ivliss, 
baRdaTis raionSi. wyalmovardna gamowveuli iyo Zlieri Tavsxma 
wvimebis Sedegad, romelTac gamoiwvies md. qerSaveTis Caxergva 
mdinaris natani masaliT. Caxergili ubani 10m sisqis iyo. wylis 
Zlierma nakadma maleve gaarRvia Caxergili masa da gaangria xidze 
savali gza. am dros wylis maqsimaluri xarji 781m3/wm iyo. romelmac 
didi zarali miayena raions, daangria gzebi, xidebi da mSenebare 
wyalsacavi. nax.3,lit. das.3. 
 

UDC 551. 472. 215 

Catastrophic  Flood in the Bagdadi  Region./S.Gorgijanidze, N.Tsintsadze /Transactions 

of the Georgian Georgian Institute of Hydrometeorology.-2007.-V.111.,-p. 50–54. 

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

For the river Kershaveti, left afflux of river Khanistskali is characteristic  flood Such process 

heed place on the 28of July, 2003 year. It was provoked after  showers, and this was  the 

reason of landslide in the ravine. River Kershaveti was locked by 10m.thick mass. Strong 

stream had broken this mass and destroyed walking way on the bridge. Maximal water 

expense was 781sm3/sec.It harmed the region, destroyed ways, bridges and dams of water 

reservoirs, those are in building process.Fig.3,Ref.3 

 

УДК 551. 482. 215 

Завальные катастрофические наводнения в Багдадском районе (западная 

Грузия). /С. Г.Горгиджанидзе, Н.Т. Цинцадзе/. Сб. Трудов  Института 

Гидрометеорологии Грузии. – 2007 т.111., –с. 50–54. Груз., рез. Груз., Анг., Русск. 

Левый приток р. Ханисцкали – р. Кершавети характеризуется завальными 

наводнениями, каковые имели место 28 июля 2003г. в Багдадском районе. Завальное 

наводнение было вызвано сильными ливневыми осадками способствующими всходу 

оползней, заваливших русло реки Каршавети толщиной в 10м. Из-за большого 

притока ливневого стока завал быстро разрушился и прорвал пролечающую дорогу. 

Максимальный расход воды завального наводнения достиг 781 м3/ск, причинив 

большой урон и вызвав бедствие в виде разрушенных дорог, мостов и опор 

строящегося водохранилиша.  Рис.3,лит.3 
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uak 551.583.15 
wylis balansis elementebis cvlileba haeris temperaturis 

anomaliebis dros qvemo qarTlSi 
 

wylis balansi warmoadgens Camonadenis ZiriTadi 
maformirebeli faqtorebis naleqebis da aorTqlebis funqcias, 
romlebic icvlebian haeris temperaturis anomaliebis dros. 

Cveni kvlevis mizans Seadgens mravalwliuri balansis 
elementebis variaciebis kanonzomierebaTa Seswavla haeris 
saSualo Tviuri temperaturebis mravalwliur saSualodan 
sxvadasxva gradaciis anomaliebis dros. 

kvlevisaTvis gamoviyenoT qvemo qarTlis teritoriaze 
ganlagebuli xuTi damaxasiaTebeli meteosadgurebis 
dakvirvebis monacemebi 1931-90 w.w. periodis. calkeuli wlebis 
Tvis naleqebis jamis diferencirebuli statistikuri analizi 
gakeTda haeris saSualo Tviuri temperaturebis (0÷0,9, 1-1,9, >20) 
gradaciis dadebiTi da uaryofiTi anomaliebis SemTxvevebSi 
amokrefili Tveebis naleqebis safuZvelze. wliuri naleqebi 
calkeuli sadgurebis mixedviT gasaSualoebulia sakvlev 
teritoriaze, sxvadasxva gradaciis anomaliebis dros maTi 
mniSvneloba mocemulia cxrili 1. 

cxrili 1. wliuri naleqebi haeris temperaturis sxvadasxva 
gradaciis dadebiTi da uaryofiTi anomaliebis dros qvemo 
qarTlSi 1931-90 w.w. periodSi. 

temperaturis 
anomalia, 0C. 

wliuri naleqebi, mm. 

saSualo σ, mm Cv 
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>2 324 450 462 443 323 400 150 0,30 

1÷1,9 411 549 520 565 405 490 153 0,24 

0÷0,9 509 682 718 724 524 631 33 0,16 

-0÷-0,9 587 748 803 891 590 723 128 0,19 

-1÷-1,9 680 761 840 924 612 763 176 0,28 
< 2 610 608 727 836 586 673 166 0,31 

saSualo 520 633 678 731 507 613   
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am cxrilidan Cans, rom haeris temperaturis dadebiTi 
anomaliebis matebiT wliuri naleqebis raodenoba xuTive 
meteosadgurebze mcirdeba, xolo temperaturis uaryofiTi 
anomaliebis matebiT 20

C naleqebi izrdeba, anomaliis 30
C 

matebiT naleqebi mcirdeba wina gradaciis naleqebTan 
SedarebiT. aRniSnuli movlena aixsneba atmosferos 
cirkulaciisa da konveqciuli procesebis SesustebiT. 

sakvlev teritoriaze gasaSualoebuli wliuri naleqebi 
saerTo saSualo mravalwliurTan SedarebiT temperaturis 
dadebiTi anomaliebis dros mcirea 17%, xolo uaryofiTi 
anomaliebis dros metia 15%. naleqebis saSualo kvadratuli 
gadaxra da variaciis koeficientebi temperaturis dadebiTi da 
uaryofiTi anomaliebis matebiT izrdeba, SedarebiT naklebad 
mcire anomaliebis dros. 

qvemo qarTlis mravalwliuri wylis balansi Sedgenil iqna 
haeris temperaturis sxvadasxva gradaciis anomaliebis dros 
sakvlevi teritoriis saSualo naleqSi 767 mm temperaturuli 
anomaliebis dros misi cvlilebis gaTvaliswinebiT. jamuri 
aorTqleba sxvadasxva temperaturuli anomaliebis dros Ca-
moRebul iqna (TurqaZis, 1973) saSualo wliuri temperaturisa 
da jamur aorTqlebas Soris damokidebulebis grafikidan. 

qvemo qarTlis mravalwliuri wylis balansi haeris 
temperaturis dadebiTi da uaryofiTi anomaliebis dros 
mocemulia cxr.2-Si. 
 

cxrili 2. qvemo qarTlis wylis balansi haeris temperaturis 
dadebiTi da uaryofiTi anomaliebis dros 1931-90 w.w. periodSi. 

temperaturis 
anomalia, 0

C. 
P, mm E, mm Q, mm 

>2 468 460 8 

1÷1,9 568 430 138 

0÷0,9 728 420 308 

-0÷-0,9 836 370 466 

-1÷-1,9 882 350 532 

< 2 782 330 452 

saSualo 710 397 314 
 

am cxrilidan Cans, rom wylis balansis elementebi dadebiTi 
anomaliebis matebiT naleqebi da Camonadeni mcirdeba, aorTq-
leba matulobs, xolo uaryofiTi anomaliebis matebiT piriqiT 
naleqebi da Camonadeni izrdeba, aorTqleba mcirdeba. Camonad-
eni, iseve rogorc naleqebi haeris temperaturis >20

C anomali-
is dros mcirdeba 15% wina gradaciis CamonadenTan SedarebiT. 
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saerTod wylis balansis elementebi, temperaturis 
dadebiTi anomaliebis dros uaryofiTi anomaliebis Sesabamis 
maCveneblebTan SedarebiT wliuri naleqebi naklebia 29%, 
jamuri aorTqleba metia 27%, Camonadeni naklebia 69%. 
Camonadenis mniSvnelovani Semcireba gamowveulia temperaturis 
sxvadasxva gradaciis anomaliebis dros naleqebis saSualo 
kvadratuli gadaxrebis didi variaciebiT. 

wylis balansis elementebis raodenoba Sesabamis saerTo 
saSualo mravalwliurTan SedarebiT temperaturis dadebiTi 
da uaryofiTi anomaliebis dros icvleba: naleqebi +17%, 
jamuri aorTqleba +12%, Camonadeni +54%. 

amrigad, gamovlenil iqna wylis balansis elementebis 
cvlileba haeris temperaturis sxvadasxva gradaciis dadebiTi 
da uaryofiTi anomaliebis dros, romelic Seesabameba 
Tanamedrove klimaturi situaciis konkretul variants, 
agreTve igi SeiZleba ganvixiloT, rogorc modeli klimatis 
mosalodneli cvlilebisa. 

 

literatura – REFERENCES – ЛИТЕРАТУРА 

1. Туркадзе Н.Н. 1973,Расчет среднего многолетного годового испарения с по-

верхности суща в бассейне р. Кури. Тр. ЗакНИГМИ, вып. 49(55) с. 189-196 
 

uak 551.583.15 
wylis balansis elementebis cvlileba haeris temperaturis anoma-
liebis dros qvemo qarTlSi. /v.comaia, r.mesxia/. hmi-s SromaTa 
krebuli.–2007.-t.111,-gv.55-57-qarT; rez. qarT., ingl., rus. 
ganxilulia mravalwliuri wylis balansis elementebis variaciebi 
haeris temperaturis sxvadasxva gradaciis anomaliebis dros qvemo 
qarTlis teritoriaze, 1931-90 w.w. periodis dakvirvebis monacemebiT. 
cxr. 2., lit.1. 
 

UDC 551.583.15 

Change of the Elements of  Water Balance on the Anomalies of Air Temperature. 

/V.Tsomaya, R. Meskhia/. Transactions of the Georgian Georgian Institute of 

Hydrometeorology.2007-v.111,-p.55-57.-Georg.:Summ.Georg.,Engl.,Russ.Tab.2. Ref. 1. 

The variations of the elements of multiyear water balance on different scales of the 

anomalies of air temperature in the territory of Lower Kartli by the network date are 

researched.   
 

УДК 551.583.15 

Изменение элементов водного баланса по аномалиям температуры воздуха. 
/В.Ш.Цомая, Р.Ш.Месхия/.Сб. Трудов Института Гидрометеорологии Грузии.-2007. -

т.111,-с.55-57- Груз.; рез. Груз., Англ., Русск. 

Исследованы вариаций элементов многолетного водного баланса по различным 

градациям аномалий температуры воздуха на территорий Нижнекартли по данных 

сетевых наблюдений за 1931-1990 гг периода. Таб..2. лит. 1. 
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uak 551.164 
niadagis da mcenareuli safaris mier naleqis dakavebis fenis 

gaangariSeba mdinaris Camonadenis  

modelirebisaTvis 
 

mdinaris auzis zedapirze mosuli naleqebis nawili 
Camonadenis warmoqmnamde ixarjeba niadagis zeda fenis 
gajerebisaTvis maqsimalur tentevadobamde, nawili ki 
mcenareuli zedapiris sruli dasvelebisaTvis, romlebic 
saboloo jamSi orTqldeba. 

hidrologiaSi wvimis an Tovlis nadnobi wylis niadagis 
zeda fenaSi da mcenareul zedapirze dakavebas Camonadenis 
warmoqmnamde uwodeben zedapiruli Camonadenis sawyis danaka-
rgs. am ukanasknelis sidide gamoxatavs auzis danestianebis 
xarisxs da mis mzadyofnas Camonadenis warmoqnisaTvis. 
sawyisi danakargis fenis didide ganicdis variacias 
landSafturi struqturis mixedviT droSi da gamokidebulia 
hidrometeorologiuri procesebis msvlelobis intensivobaze, 
niadagis tenis sawyis maragze, infiltraciaze da sxva. 

mravali gamokvlvebis Tanaxmad mTis pirobebSi calkeuli 
naleqebis sawyisi danakargis fenis sidide, romelic 
mTlianad dakavdeba niadagSi da CamonadenSi ar monawileobs 
icvleba 10-15 mm. farglebSi, uxvi wvimebis SemTxvevaSi es 
sidide 5-7 mm. ar aRemateba. cnobilia, rom niadagis 3-4 sm. 
sisqis fenas SeuZlia daakavos 6-10 mm wyali. 

Camonadenis sawyisi danakargis fenis Ho, mm sidide Seesa-
bameba niadagis gansazRvruli simZlavris fenis sinotivis de-
ficits. saangariSo mniSvneloba am simZlavrisa atarebs sto-
qastur xasiaTs da misi saSualo mniSvneloba damokidebulia 
niadagis infiltraciul SesaZleblobaze (vinogradovi, 1988). 

,/)(230 1

3/2
PzWWfoo   (1) 

sadac fo- infiltraciis parametria, mm/wT., W1- zRvruli 
tentevadoba, mm, W- umciresi tentevadoba, mm., Δz- niadagis 
fenis simZlavre, romelic modelSi miRebulia 1000 mm tolad, P- 
mcenareuli safaris mier naleqTa dakavebis fena mm. 
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mcenareul zedapirze mcire wvimebi TiTqmis mTlianad 
dakavdeba da orTqldeba. foTlovani da wiwviani tye 
vegetaciis periodSi akaveben 10-30% mosuli wliuri 
naleqebisa, damokidebulia wvimis msvlelobaze da 
intensivobaze, mcenaris saxeobaze, asakze, sixSireze da masze 
tenis sawyis maragze. foToli susti wvimebis dros akavebs 1,5 
mm. wyals, qaris dros es dakaveba udris 0,25 mm da saerTod 
icvleba 0,25-1,7mm farglebSi (vismen, xarbafi da sxva, 1979). 

mcenaris zedapiris mier wvimis mniSvnelovani nawili 
dakavdeba mis dasawyisSi, Semdgom dakavebis intensivoba Cqara 
kargavs matebis trends da utoldeba nuls. amrigad, igi aris 
wvimis msvlelobis funqcia, aorTqleba wvimebis dros 
mravali gamokvlevebis Tanaxmad mcirea da tolia 0,02-0,04mm.  

mcenareul zedapirze wvimis dRe-Ramuri dakavebis fenis 
saangariSod gamoviyeneT (vinogradovis, 1988) formula, sadac 
gaTvaliswinebulia mcenaris zedapirze tenis sawyisi maragi, 
romelic gamoxatulia danestianebis deficitis D, mm saxiT da 
tolia maqsimalur wyalSemakavebel unarsa Pmax, mm da mis 
zedapirze wvimis mosvlis win arsebul tenis raodenobas P1-s 
Soris sxvaobis. 

1max PPd   (2) 

wvimis dRe-Ramuri dakavebis P, mm formulas aqvs Semdegi 
saxe: 



















P

H
DP exp1  (3) 

sadac mcenareuli safaris danestianebis deficiti D 

ganisazRvreba damokidebulebiT: 



 


max

1max
min

P

EPP
D , (4) 

sadac E – aorTqlebis fenaa, mm sveli fitomasis zedapiridan, 
P1 – mcenareuli safaris sinotivis deficitis sawyisi 
mniSvneloba, mm. 

formulaSi (4) angariSisaTvis erTaderTi patametri Pmax,mm 
mcenaris maqsimaluri wyalSemkavebeli unari icvleba misi 
saxeobisda mixedviT, amitom misi sistematizacia movaxdineT 
landSaftebis anu Camonadenis maformirebeli kompleqsebis 
(Cmk) mixedviT. 

Cvens mier niadagis sawyisi danakargis fenis saangariSo 
formulidan gamoricxul iqna auzis gaudinar CaRrmavebebSi 



 60 

wylis dakaveba, igi mTis pirobebSi didi daxrilobis gamo 
mcirea da ar aRemateba 2-5% anu 25-50 mm (0,05%) wliuri 
naleqebis. agreTve modelSi ar iqna gaTvaliswinebuli 
Tovlis mcenareuli dakaveba, marTalia didi raodenobiT 
dakavdeba, magram temperaturisa da qaris gavleniT Cqara 
cviva Zirs. 

niadagis da mcenareuli safaris mier naleqTa dakavebis 
saangariSo formulebis (1) da (4) parametrebi gansazRvrulia 
naSromSi miTiTebuli literaturidan da normirebulia 
landSaftebis mixedviT cxrili 1. 

 

cxrili 1. niadagis da mcenareuli safaris mier naleqTa 
dakavebis parametrebi landSaftebis mixedviT qvemo qarTlSi. 
# landSaftebi W1- W2mm. fomm/wT Pmaxmm 
1 alpuri mdeloebi 200 0,6 0,70 
2 subalpuri balaxeuloba 300 6,0 1,85 
3 wiwviani tye 220 4,0 4,60 
4 foTlovani tye 180 6,0 4,00 
5 sasoflo-sameurneo kompleqsi 270 0,4 1,62 

winaswari gamoTvliT qvemo qarTlis teritoriaze 
niadagis dakavebaze ixarjeba 41% anu 311 mm., mcenareul 
dakavebaze 18% anu 140 mm saSualo wliuri naleqebis, 
romelic tolia 767 mm. niadagis sawyisi dakavebis fenis 
sidide icvleba niadagis tipebisa da anTropogenuri 
cvlilebis Sedegad, magaliTad TbilisSi niadagis dakavebaze 
ixarjeba wliuri naleqebis 33% anu 186 mm, gardabanSi 45% 
anu 191 mm. 

amrigad, Tovlis nadnobi da wvimis wylis niadagis zeda 
fenaSi da mcenareul zedapirze sawyisi dRe-Ramuri dakavebis 
sidideebi mcirea, magram auzis zedapirze naleqebis wyvetili 
msvlelobis dros, rogorc vnaxeT mniSvnelovan sidides 
aRwevs, amitom maTi gaTvaliswineba Camonadenis modelSi da 
saprognozo damokidebulebebSi aucilebelia. 
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uak 556.164. 
niadagis da mcenareuli safaris mier naleqTa dakavebis fenis 
gaangariSeba mdinaris Camonadenis modelirebisaTvis. /r. mesxia/. hmi-s 
SromaTa krebuli. – 2007. t.111.-gv.58-61, – qarT.: rez. qarT., ingl., rus. 
naSromSi mocemulia naleqebis niadagSi da mcenareul zedapirze 
dRe-Ramuri sawyisi dakavebis saangariSo formulebi da 
gansazRvrulia maTi parametrebi aRmosavleT saqarTvelos 
landSaftebisaTvis. cxr. 1, lit. das. 4. 
 
UDC 556.164 

Calculation of the initial layer of the detention of the precipitation, soil and plant. /R. 

Meskhia/. Transactions of the Georgian Georgian Institute of Hydrometeorology. 2007-   

v.111.- p.58-61. – Georg.: Summ. Georg., Engl., Russ.  

In the work is presented the formulas for the calculation of the daily initial detention of the 

precipitation, soil and plant surface. Their parameters are determined according to 

landscape of the East Georgia. Tab.1. Ref. 4. 
 

УДК 556.164. 

Расчет начальных слоя задержание осадков почве и растительностого покрова 

для моделирования стока. /Р. Ш. Месхия/ Сб. Трудов Института 

Гидрометеорологии Грузии.– 2007.- т.111,-с.58-61,-Груз.; рез. Груз., Англ., Русск. 

Статье данно формулы расчета начальных слоя задержания осадков в почве и 

растительностью, и определени ее параметров по ландшафтам для Восточной 

Грузии. 
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uak 551.48.482.212.215.7 
mdinareebis ativnarebul natan xarjebze wyalsacavebis 

gavlenis Sefaseba hidrografo-hidrologiuri 
meTodebiT da mdinare Woroxis problema 

 

1. Sesavali Mmdinare Woroxze, wyalsacavebze kaSxlebis mSeneblo-
bis dawyebam Tavisi kvali gamoavlina. Zlierdeba Savi zRvis Se-
moteva sanapiro zolSi. miwispiridan aRigva saukuneebis manZilze 
Seqmnili unikaluri simdidre da uaxloesi 25 wlis manZilze 
savalalo Sedegebia mosalodneli sof. adliaSi. aq ukve 2001 
wlis noembridan daiwyo 8-9 metri simaRlis zRvis talRebis 
SemoWra, romelic yvelafers angrevs da dResac grZeldeba. 

qarTvel mecnierTa mosazrebebi, winadadebebi, rCevebi war-
moadgenen unikalur, mecnierebisa da praqtikis dRevandeli 
moTxovnebis doneze Seqmnil srulyofil da obieqtur mecni-
erul bazas, romelic unda daedos safuZvlad wyalsacavebis 
moqmeebasTan dakavSirebul myari Camonadenis deficitis gamZa-
frebis Serbilebas, adaptaciis RonisZiebebis ganxorcielebas 
teqnikur – ekonomikuri dasabuTebisaTvis. aseT winaswar 
daskvnas adasturebs axali kvleva-ZiebiT miRebuli Sedegebi. 
2. wyalsatevebis gavlenis Sedegebi mdinaris ativnarebuli 
natanis Camonadenze. zogierT mdinareze ativnarebuli natani 
Camonadenis ganawilebis bunebrivi kanonzomiereba darRveulia 
wyalsatevebis gavlenis gamo. am ukanasknelis Sefasebas da miRe-
buli Sedegebis ganzogadebas didi praqtikuli mniSvneloba 
aqvs. am mizniT gamoyenebul iqna mdinareebi: algeTi, qcia-xrami, 
rioni, faravani, Woroxi, qsani, romelTa auzebi Seicaven wyal-
satevebs da mdinareebi: focxovi, TeTri aragvi, Savi aragvi, 
sadac ar gvxvdebian isini. maTi ZiriTadi hidrografiuli da 
hidrologiuri maxasiaTeblebi warmodgenilia cxr.1-is saxiT. 
rac saSualebas iZleva gamovlenil iqnas maTi cvlilebis ka-
nonzomierebebi. gansakuTrebiT sayuradReboa wyalsatevebiT 
mdidar da Rarib mdinareebSi, rogoria wylisa da ativnarebul 
natan CamonadenTa msvleloba. SedarebisaTvis aRebul iqna pe-
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riodebi wyalsatevebis amoqmedebamde da amoqmedebis Semdeg. 
maTi amoqmedebis dro sxvadasxva wlebiT ganisazRvreba. maga-
liTad, mdinare qcia-xramze walkis wyalsacavi amoqmedda 1948 
w, md.rionze - 1980 w, md.algeTze - 1981 w, md.Woroxze - 1983 w da 

a.S. cxr.1-is Tanaxmad wylis xarjebi wyalsacavebis amoqme-

debamde da amoqmedebis Semdeg Semcirda 1.17–1.26–jer, ativnare-
buli natani xarjebisa ki 4–7-jer. wylis xarjebis dabali Se-
mcireba gamowveulia wyalsacavebidan wylis aRebiT da dana-
kargiT aorTqlebaze, rac dasturdeba mdinareebis kalapotis 
wylis balansis gamoTvlis SedegebiT wyalsacavis farglebSi 
[2]. ativnarebuli natani xarjebis SedarebiT didi Semcireba 
wyalsatevis qvemoT aixsneba natanis akumulaciiT wyalsatevis 
fskerze. moyvanili Sedegebidan yuradRebas imsaxurebs, ativna-
rebuli natani Camonadenis, bunebrivi Semcirebis koeficientis 
dadgena. kerZod, aRebul iqna mdinareebi faravani, qcia-xrami 
da focxovi, romelTa auzebis tbebis sarkis farTobebi Sead-
gens Sesabamisad 68.4, 38.8 da 0.2km2-s. maTi wylianoba TiTqmis 
erTnairia - 28.5, 23.8 da 21.8 m3/wm, xolo ativnarebuli natani 
Camonadeni gansxvavebulia da Seadgens – 1.6, 3.2 da 9.0 kg/wm 
Sesabamisad, e.i. natani Camonadeni Semcirda 5.63, 2.81 da 0.001-
jer, tbebis gavlenas moklebul md.focxovi - s. sxvilisTan 
SedarebiT. maT safuZvelze wyalsatevis wylis sarkis yoveli 
1km2 farTobi amcirebs natan Camonadens 0.075-jer. sidide 

Semowmda md.qcia-xramis magaliTze, TrialeTis da kaklianis 
kveTebisaTvis. maT wyalSemkreb auzebSi wyalsatevebis sarkis 
saerTo farTobis 76.5km2 SemTxvevaSi natani Semcirda 5.74-jer, 
rac axlos dgas faqtiur sididesTan – 7.25 kg/wm (ix.cxr.1). 
3. ativnarebul natan Camonadenze mdinare Woroxis wyalsa-
cavebis gavlenis Sefasebis Sedegebi. natan Camonadenze wyal-
satevebis gavlenis (Semcirebis) koeficienti (k) gamoxatavs 
wylis sarkis erTeul farTobze natani Camonadenis Semcirebis 
sidides da bunebrivi da xelovnuri wyalsatevebis gavlenis Se-
degad gamoviTvaloT ativnarebuli natanis Camonadenis, mas 
praqtikaSi didi mniSvneloba eniWeba. amas adasturebs gamoTv-
lis Sedegebi md.Woroxze. masze gaTvaliswinebulia (TurqeTis 
respublikis farglebSi) 10 wyalsacavis mSenebloba, romlis 
ganlagebis sqema warmodgenilia nax.1-ze. aq naCvenebia kaSxle-
bis simaRleebi, mdinaris saerTo daxriloba, aseve naCvenebia 
zogierTi aRniSvnebi (N, F), romelTa mniSvnelobebi gaurkveve-
lia. miuxedavad amisa, dadgenili natanis Semcirebis koefici-
entiT gamoTvlili iqna mSenebare wyalsacavis sarkis farTobi 
(F) formuliT: 
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F=k1/k0=2.49/0.075=33.2                                                                             (1) 
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e. i. derineris wyalsacavis amoqmedebis Semdeg, rogorc 
cxr.1-dan Cans, natani Camonadeni Semcirda 2.49-jer. Tu gamo-
viyenebT Semcirebis koeficients K0=0.075-s 1kv.km-ze, maSin misi 
wylis sarkis farTobi (F) iqneba 33.2 kv.km. 

danarCeni wyalsacavebisaTvis gamoTvlil iqna wylis 
sarkis farTobebi proporciis formuliT: 

h

F
hF ii  , (2) 

sadac Fi da F aris gamosaTvleli da gamoTvlili wyalsa-
cavis sarkis farTobebi Sesabamisad, xolo hi da h kaSxlebis 
simaRlis maxasiaTeblebi Sesabamisad. radgan h  da F cnobilia,  
maTi mniSvnelobebis CasmiT miviRebT sxva wyalsacavebis wylis 
sarkis FfarTobis gamosaTvlel formulas: 

iii hhF 16,0
207

2,33
 . (3) 

miRebuli formuliT (3), advilad gamoiTvleba danarCeni 9 
mSenebare wyalsacavis wylis sarkis farTobis mniSvnelobebi: 

lalelis 

1220.16 = 19.5km2; 

iuzufelis 

2230.16 = 35.7km2; 

ispiris 

850.16 = 13.6km2; 

arTvinis 

1350.16 = 21.6km2; 

gulubagis 

610.16 = 9.76km2; 

derineris 

2070.16 = 33.2km2; 

aqsus 

1140.16 = 18.2km2; 

borCxis 

860.16 = 13.8km2; 

arkunis 

129x0.16 = 20.6 km2; 
muratlis 

44x0.16 = 7.04 km2; 
sul: 79.3 km2; 
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gamoTvlebidan Cans, rom yvela mSenebare wyalsacavis 
wylis sarkis jamuri farTobi iqneba 179 kv.km, romelic Se-
amcirebs ativnarebul natan xarjs 13.4-jer (179x0.075). Semci-
rebis Sedegad natani xarji 1983 wlis donesTan SedarebiT 
iqneba 22.3 kg/wm. e. i. wyalsacavSi natani xarjis dagrovebis Se-
degad Savi zRvis sanapiro Woroxisagan ver miiRebs 277kg/wm 
anu 8.7 mln t/weli raodenobis naSal masalas. gamoTvlebidan 
aSkarad Cans, rom adgili eqneba natani Camonadenis Zlier 
deficits. 
4. daskvna 

mdinare Woroxze wyalsacavebis etapobrivi mSeneblobis Se-
degad Semcirdeba mdinaris ativnarebuli natani masalis Semo-
tana Savi zRvis sanapiro zolSi. amis gamo gaZlierdeba Savi 
zRvis SemoWra xmeleTSi, gamZafrdeba saSiSi ekologiuri si-
tuaciebi. maTi Serbilebis an Senelebis erT-erT adaptaciur 
RonisZiebad unda CaiTvalos wyalsacavebis gadayvana dReRa-
muri regulirebis reJimze. aseTi wyalsacavebi uzrunvelyofen 
maT TviTgawmendas da fskerze daleqili ativnarebuli natani 
masalis Semdgom gadatanas mdinaris dinebis mimarTulebiT. 
aseT tipiur magaliTs warmoadgens mdinare mtkvarze gan-
lagebuli – CiTaxevhesis, zahesis da orTaWalhesis unikaluri 
hidrokvanZebi, romlebic Sesabamisad amoqmednen 1951, 1927 da 
1953 wlebSi. 
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uak 551.48.482.212.215.7 
mdinareebis ativnarebul natan xarjebze wyalsatevebis gavlenis 
Sefaseba hidrografo-hidrologiuri meTodebiT da md.Woroxis 
problema /v. comaia, z. cqvitiniZe, l. qitiaSvili, d. Ciqovani/. hmi-s 
SromaTa krebuli, 2007, ... t.111.-gv..62-69. qarT., rez.: qarT., ingl., rus. 
dadgenilia, rom wyalsacavebis 1kv.km farTobi amcirebs  mis qvemoT 
natan Camonadens 0,075-jer. misi gamoyenebiT md. Woroxze yvela 
wyalsacavebis amoqmedebis Semdeg Savi zRva ver miiRebs 277 kg/wm anu 
8,7 mln t/weli raodenobis naSal maslas. mocemulia adabtaciis 
RonisZiebani.  
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UDC 551.48.482.212.215.7 
Results of influence of reservoirs on the suspended sediment discharges of the rivers 

and problem of the r.Chorokhi /V.Tsomaia, Z Tskvitinidze, L.Qitiashvili, D.Chiqovani/. 

Transactions of the Georgia Georgian Institute of Hydrometeorology of Academy of 

Science of 2007.-V.111.p.62-69  –Georg.: Summ. Georg.. Eng.. Russ. 
Established  that in every 1sq. km  the area of  reservoir reduces in its below the  river drift 

by 0,075 times. Accordingly as a result is established  that riv.Chorokhi after construction of 

all reservoirs will not transfer 217 kg / with or 8,7 mm t/year drain of river drift to the Black 

sea. The measures on adaptation are given. 

 

УДК 551.48.482.212.215.7 

Результаты  влияния водоѐмов на взвешенные расходы рек и проблема р.Чорохи 
/В.Ш.Цомая, З.И.Цквитинидзе, Л.Р.Китиашвили, Д.Чиковани/. Сб. Трудов Института 

Гидрометеорологии Грузии, 2007,   т .111,  с.62-69.  Груз.; рез. Груз., Англ., Русск. 

Установлено, что каждый 1 км. кв площадь водоѐма снижает ниже его взвешенный 

расход 0,075 раз.  В результате его применения  установлено, что р. Чорохи после 

строительства всех водоѐмов не донесѐт до Чѐрного моря 217 кг/с или 8,7 мм т/г стока 

взвешенных наносов. Даны мероприятия по адаптации. 
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auk 551.48 
sofel Rverkis sacdeli hidrometeorologiuri 

dakvirvebis masalebis ganzogadebis Sedegebi 
 

  xaragaulis raioni bunebrivi simdidriT gamoirCeva. igi 
warmoadgens mTian regions, romelic moqceulia 210 – 2642m si-
maRlis zonaSi, rac qmnis xelsayrel pirobebs yvela saxis 
bunebrivi movlenebis ganviTarebisaTvis. raionSi upirveles 
yovlisa didia mdinareTa roli. es mdinareebi wyaluxvia, ro-
melTa wylis jamuri resursebi Seadgens 0,79 km3, wyaluzrun-
velyofa erT kvadratul kilometrze da erT sul mosaxleze 
Seadgens Sesabamisad 864000 m3 da 25400 m3 wyals weliwadSi. 
garda amisa mdinareebi xasiaTdebian didi vardnebiT 593 
metridan (md. Cxerimela), 1927 metramde (md.bJolisxevi). es ki 
xels uwyobs hidroenergoresursebis maRal maCveneblebs. 
marto am ori mdinaris saerTo hidroenergoresursebis 
simZlavre Seadgens 55 aTas kvt, potencialuri gamomuSaveba ki 
500 – 550 mln kvt.sT, anu 17500 kvtsT erT sul mosaxleze. es 
dauSreteli wyaro yovelwliurad ganaxlebadia. 
    aseT xelsayrel pirobebTan erTad raionSi adgili aqvs 
saSiS hidrometeorologiur da glaciologiur movlenebs. 
xSiria wyalmovardnebi, seluri Rvarebi, Tovlis zvavebi, 
mewyerebi, kldezvavebi da sxv. isini Zlier aferxeben 
xaragaulis raionSi normaluri cxovrebis pirobebs. 
TvalsaCinoebisaTvis mogvyavs monacemebi: 

 saSiSi geologiuri procesebis moqmedebis sferoSi myofi 
dasaxlebuli punqtebis raodenobaa _ 62.  

 saSiSi geologiuri procesebis raodenoba: mewyerebi _ 136, 
selebi _ 6 

 sxva (kldezvavebi, Tovlis zvavebi da sxva) _ 37. 

 saSiSi geologiuri procesebis moqmedebiT gamowveuli     
uaryofiTi Sedegebi: mosaxleobis gadasaxleba (ojaxTa 
raodenoba) _ 1044. pirobiT mosaxleoba (dakvirvebis qveS) _ 
1100. ganadgurebuli s/s savargulebi, ha _ 741. dazianebuli 
obieqtebis raodenoba _ 294. farTobi Sesabamisi 
RonisZiebis gasatareblad - 2500. 
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monacemebidan Cans, rom dReisaTvis aRricxulia 136 mewyeri, 
6 seluri Rvari, 37 kldezvavi da Tovlis zvavi. maTi gavr-
celebis areSi 62 dasaxlebuli sofelia, aqedan 1044 ojaxi ga-
daasaxles, 1100 ojaxi ki jer kidev cxovrobs saSiS zonaSi. 
ganadgurda raionis teritoriaze sasoflo-sameurneo savargu-
lebi. yoveli katastrofuli movlenis mier miyenebuli zarali 
2 mln laramde aRwevs. 

zemoT moyvanil bunebis saSiS movlenebs uZvelesi droidan 
hqonda adgili da im droidan daiwyo maTi Seswavla. 
gansakuTrebiT sayuradReboa 1931-1999 w.w. da 1897-1990 w.w., 
rodesac sxvadasxva dros moqmedebda 4 hidrologiuri 
saguSago da Sesabamisad 6 meteorologiuri sadguri da 
saguSago. maTi umetesoba ganlagebulni iyvnen md. Cxerimelas 
xeobis Ziras. bolo 10 welze metia, rom Sewyda yovelgvari 
dakvirveba, arada Zlierdeba hidrometeorologiur da 
glaciologiur pirobebTan dakavSirebuli katastrofebi. dRes 
realurad saSiSroeba daemuqra 1044 ojaxs, xolo 
potencialurad saSiS zonaSi imyofeba 1100 ojaxi. problemad 
iqca dakvirvebis ganaxleba am etapze, sayuradReboa piradi 
saxsrebiT gaxsnili hidrologiuri saguSago md. yornebaze, 
iqve axlos meteorologiuri saguSago sofel RverkSi, sadac 3 
welze metia xdeba dakvirveba saguSagos programiT.  

izomeba atmosferuli naleqebi, haeris temperatura fsixo-
metriT, qaris siCqare da mimarTuleba, Tovlis saburvelis 
sisqe, mdinare yornebas wylis done da xarji. sistematurad 
mimdinareobs am dakvirvebis masalebis damuSaveba da analizi. 
Tanamedrove pirobebSi, rodesac Zlier Semcirebulia hidrome-
teorologiur saguSagoTa ricxvi, aseTi saxis dakvirvebas 
uaRresad didi praqtikuli da Teoriuli mniSvneloba aqvs. 

garda amisa dakvirveba warmoebs mewyerebze, kldezvavebze, 
Tovlis zvavebze, selur Rvarebze da sxva uaryofiT 
procesebze, romlebic md. yornebas xeobaSi mimdinareobs. 

metad sainteresoa Catarebuli dakvirvebis Sedegebi. 
Sedgenilia md. yornebas qvemo welis kompleqsuri grZivi 
profili nax.1, sadac datanilia am ubanze mniSvnelovani 
hidrografiuli maxasiaTeblebi: Senakadebis, soflis wis-
qvilebis, mewyerebis, samimosvlo gzebis, kalapotis dax-
rilobis CvenebiT. am ubanze mdinaris kalapoti Rrmadaa 
CaWrili, misi Ziris sigane sul 30 metria, xolo SesarTavis 
raionSi ganivdeba 50-100 metramde.  

 
 



 72 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ferdobebi tyiani da damrecia 15-30 farglebSi. kalapotis 

daxriloba didia 19-40‰. mdinaris kalapoti da mimdebare Wa-
lebis viwro (5-20m) zoli amovsebulia sxvadasxva zomis lode-
biT. gzasaval ubanze vxvdebiT moqmed da aramoqmed mewyerebs, 
romelTa konusTa Ziri mdinaremde aRwevs da gadarecxvas ga-
nicdis mdinaris dinebisagan, araa gamoricxuli Caixergos mdi-
naris kalapoti, warmoiSvas dagubebuli tba, xolo misi garR-
veva gamoiwvevs wyalmovardnas, romlis damangreveli Zala dae-
muqreba axlo mdebare rkinigzis magistralur xazs. miRebuli 
dakvirvebis masalebis safuZvelze Sedga kompleqsuri hidrog-
rafi (2002 wlis magaliTze) nax.2. qveda grafiki asaxavs mdi-
naris wylis doneebis msvlelobas calkeuli 0,5-1,3m. pikebiT. 
rac gamowveulia xanmokle, magram Zlieri wvimebiT 35-48 mm. civ 
periodSi da xangrZlivi, magram mcire naleqebiT Tbil perio-
debSi. sayuradReboa is, rom naleqiani periodi warmoadgenda 
mTeli wlis dReTa raodenobis 61%, aqedan 3-5 dRian wvimebs 
adgili hqonda 6-jer (1,5-2%). aqve warmodgenilia haeris 
temperaturis yoveldRiuri msvleloba 3-50-is farglebSi. 
yinvebs adgili hqonda sul 9-10-jer ianvris pirvel naxevarSi 
da dekembris meore naxevarSi. sayuradReboa, rom sofel 
Rverkis simaRleze yinvebi daiwyo wvimebis Sewyvetis Semdeg. 
ise haeris temperaturis msvleloba eTanxmeba saerTo cnobili 
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temperaturis msvlelobas. izrdeba ianvridan oqtombris 
bolomde, Semdeg ki mcirdeba ufro intensiurad wina TveebTan 
SedarebiT. sainteresoa, rom naleqebTan dakavSirebuli iyo 
sofel Rverkis qvemoT mewyris gamococxleba da ufro meti 
siCqariT qvemoT Camosvla. mTeli es movlenebi zafxulSi 
(ivnisSi) sustad SeimCneoda, rac gamowveuli iyo nazvavi masis 
didi simSraliT da wylis Sekavebis didi unarianobiT. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

miuxedavad xaragaulis raionis simdidrisa misi wylis 
resursebi faqtiurad gamouyenebelia sameurneo saqmianobaSi. 
am gamouyeneblobam da amasTan erTad stiqiuri movlenebis 
gaxSirebam gamoiwvia mosaxleobis Sida migracia, toveben 
maRalmTian soflebs da sacxovreblad gadadian sxva 
usafrTxo adgilebze. 

yovelive zemodan gamomdinare saWiroa dakvirvebis gagr-
Zeleba, raTa Seiqmnas mecnieruli baza. unda SemuSavdes 
bunebrivi saSiri movlenebis gamZafrebis SerbilebisaTvis 
saTanado rekomendaciebi. momavalSi mimdinare movlenebze 
dakvirveba xels Seuwyobs miRebuli rekomendaciebis teqnikur-
ekonomikur dasabuTebas 
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uak. 551.48 
sofel Rverkis sacdeli hidrometeorologiuri dakvirvebis masalebis 
ganzogadebis Sedegebi./T.kopaZe/.hmi-s SromaTa krebuli 2007.t.111,gv.70-
74,qarT.,rez:qarT.,ingl., rus. 
xaragaulis raionSi xelsayrel pirobebTan erTad adgili aqvs saSiS 
hidrometeorologiur da glaciologiur movleneebs. dakvirvebis 
mizniT piradi saxsrebiT gaixsna hidrologiuri saguSago md. 
yornebaze da meteorologiuri saguSago sof. RverkSi. Segrovda 3 
wlis monacemebi. sistematurad mimdinareobs miRebuli masalebis da-
muSaveba. aman saSualeba mogvca dagvezustebina bunebrivi movlenebis 
ganviTarebis kanonzomierebani, raTa gamovyoT saSiSi ubnebi, Sevi-
muSavoT saWiro adaptaciuri RonisZiebebi da sxva.  
 

UDC 551.48 

The generalization results of experimental Hydro-meteorological materials of village 

Gverki. /T. Kopadze/ Transactions of the Georgian Institute of Hydrometeo-

rology.V.111,pp.70-74,2007,Georg.Summ.:Georg., Eng., Russ. 

In district of Kharagauli, with profitable conditions take place the horror 

hydrometeorological  and occurrences. By observation purpose by personal guard. 

In the village Gverki. Three yearsZ datas are collected. Systemically currents received 

materials work. That gave  us a chance to precise the principles of natural occurrences 

development, for separate the horror district, working out needful adapted measures and 

other. 
  

УДК 551.48 

Обобщенние  материалов наблюдений на опытном гидрометеорологическом 

пункте в селе Гверки. /Т.Н. Копадзе/. Сб. Трудов Института Гидрометеорологии 

Грузии, 2007,т.111.с.70-74,рез:.Груз.,Анг., Русск. 

В Харагаульском раионе имеют место опасные гидрометеорологические и 

глациологические явления. Для наблюдений на их режиме открыт гидрологический 

створ на реке Корнеба и метеорологический пост в селе Гверки.  Собраны трѐхлетние 

матерялы наблюдений; Систематический провадится обработка и анализ их. Это дало 

возможность уточнить закономерность развития природных явлений, выделить 

опасные участы и разработать нужные адаптационные мероприятия и др. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

c. basilaSvili 
hidrometeorologiis instituti 
     

uak 556.16 
samxreT saqarTvelos aRmosavleT regionis mdinareTa 

Camonadenis daxasiaTeba 
 

 sakvlevi teritoria 5200km2 farTobiT moicavs qvemo 
qarTlis vakis 300-500m. simaRlisa da TrialeTisa da javaxeTis 
qedebis 1000-2000m. simaRlis ferdobebs. regioni warmodgeba 5 
administraciuli raionisagan: walka, TeTri-wyaro, bolnisi, 
marneuli da dmanisi. 
 aq mTavari mdinareebia algeTi da qcia-xrami Tavisi 
mravalricxovani SenakadebiT, romelTa Soris udidesia debeda 
da maSavera. maTi wylebi warmoadgenen ganaxlebad wylis 
resursebs, romlebic garkveuli sazrdoobis wyaroebis xarjze 
formirdebian. 
 wvimisa da Tovlis nadnobi wylebis garda, mdinareTa 
sazrdoobaze aq mniSvnelovan gavlenas axdenen wyaroebi, 
gansakuTrebiT md.qcia-xramze, sadac maTi jamuri debiti 14 m3/wm 
uzrunvelyofs mdinaris wliuri Camonadenis 50%-s. Tovlis 
nadnobi wylebiT sazrdooba 20-30%. wvimis wylebiT sazrdooba 
50%-ze meti gaaCniaT mdinareebs: algeTs, aslankas, bolnissa 
da debedas (Гвахариа В.А. (ред.) 1991). 
 mdinareTa wylis resursebis Sefaseba xdeba mravalwliur 
dakvirvebaTa analizis safuZvelze miRebuli saSualo sidi-
deebiT. adre aq mdinareTa Camonadenis Seswavla xdeboda wyal-
mzomi saguSagoebiT, romlebic axla aRar moqmedeben. amitom 
wylis resursebis Sefaseba movaxdineT 90-ian wlebamde arsebu-
li dakvirvebebis monacemebiT, romelTa rigis sigrZe 40-50 
welia. 
 sakvlev teritoriaze naleqebis SedarebiT mcire raodenoba 
(500-600 mm.) da zafxulis maRali temperaturebi (22-24°C) xels 
uwyobs did aorTqlebas (400-500 mm.) da Sesabamisad Camonadenis 
simcires, rac 1kv. km-ze 4 l/wm-dan (md.SulaverCai) 16 l/wm-mde 
(md.qcia-xrami) icvleba (Г.Г.Сванидзе, В.Ш.Цомая (ред.), 1988). 
simaRlis mixedviT mdinareTa Camonadeni izrdeba 100 mm.-dan 500 
m-ze, 400 mm.-mde 2500 m-ze (cxr. 1). 
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cxrili 1. mdinareTa saSualo Camonadeni da misi parametrebi 

mdinare-punqti 
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algeTi – 
farcxisiZ 

359 1320 0.092 8.13 256 0.48 

qcia-xrami – kuSi 408 2050 0.220 17.2 542 0.15 

qcia-xrami-
dageTxaCini 

2150 1720 0.617 9.12 287 0.22 

qcia-xrami – wiT. 
xidi 

8260 1530 1.640 6.30 198 0.25 

maSavera – d. 
dmanisi 

570 1660 0.170 9.47 298 0.36 

bolnisi – 
samwevrisi 

292 1280 0.050 5.48 173 0.48 

SulaverCai – 
Saumiani 

116 1070 0.016 4.48 141 0.50 

debeda – sadaxlo 3790 1680 0.910 7.62 240 0.30 

SeniSvna: cxrili Sedgenilia [ 2 ] Sromis monacemebis 
safuZvelze. 
 

administraciuli raionebis mixedviT, wylis resursebiT 
yvelaze mdidaria marneulis raioni, sadac misi wliuri mo-
culoba 10 km3, rac ganpirobebulia md. debedas didi tranzi-
tuli CamonadeniT. wylis resursebiT yvelaze Raribi dmanisis 
da bolnisis raionebia, sadac maTi moculoba 0,14-0,20km3. 
walkisa da TeTri wyaros raionebSi ki wylis wliuri odenoba 
0,45-0,49km3, rac 1 km2 farTobze 400 aTas m3-s Seadgens, marne-
ulis raionSi ki 10 mln.m3 (В.В.Потолашвили,  В.Ш. Цомая., 1990). 

wyaluzrunvelyofa weliwadSi 1 sul mosaxleze Semdegia: 
walkisa da TeTri wyaros raionebSi 10-13 aTasi m3, dmanisisa da 
bolnisis raionebSi 3-3 aTasi m3, xolo marneulis raionSi is 
112 aTasi m3 weliwadSi – cxr. 2. 

wylis resursebis es saSualo sidideebi klimaturi 
pirobebis mixedviT wlidan wlamde icvlebian da maTi 
variaciis koeficienti 0,20-0,30-ia, rac izrdeba aRmosavleTis 
mSral zonebSi 0,50-mde (cxr. 1). 

mdinareTa Camonadenis Sidawliuri ganawileba, analo-
giurad bunebrivi pirobebisa, mravalferovnebiT xasiaTdeba. 
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magram aqvT saerTo niSnebic: gazafxulis wyaldidoba da 
Semodgomis wyalmovardnebi. 
 

cxrili 2. ganaxlebadi wylis resursebi da wyaluzrunvelyofa 
calkeuli raionebis mixedviT 
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1 walka 1050 0.42 0.07 0.49 10.2 467 
2 TeTri wyaro 1174 0.13 0.32 0.45 12.9 383 
3 dmanisi 1206 0.14 _ 0.14 3.06 116 
4 bolnisi 783 0.08 0.12 0.20 2.68 255 

5 marneuli 986 0.11 9.93 10.0 112 10142 

SeniSvna: cxrili Sedgenilia [3] Sromis monacemebis 
safuZvelze. 

mdinareTa hidrografebi xasiaTdebian erTi maqsimumiT 
gazafxulze, ganpirobebuli ZiriTadad Tovlis wylebiT da 
meore – Semodgomaze, gamowveuli wvimis wylebiT. minimaluri 
Camonadeni ki zamTarSia, roca mdinareebi mxolod miwisqveSa 
wylebiT sazrdooben, romelTa wili wliur CamonadenSi 1 - 6%. 
dekember – TebervalSi dabali temperaturebis dros aq 40-60 
dRis ganmavlobaSi yinulovani movlenebi SeiniSneba, xolo 
zogierT mdinareze 14-20 dRiT yinulsafaric iqmneba (Государс-

твенный Водный Кадастр, 1987). 
rogorc cxr.3-is monacemebidan irkveva, gazafxulis wyal-

didoba gansaxilvel mdinareebze iwyeba martSi. imisda 
mixedviT, Tu ra simaRlezea mdinaris auzi, wyaldidoba iwyeba 
martis dasawyisSi an boloSi. aprilidan ivnisamde, roca 
mimdinareobs Tovlis safaris intensiuri dnoba, mdinareebi 
xasiaTdebian maRali CamonadeniT, romlis daweva ivlisSi 
xdeba. 

wyaldidobis periodis (martidan ivnisamde) Camonadenis 
wili wliur CamonadenSi, sxadasxva mdinareze 50%-dan 70%-mde 
icvleba. 

wyaldidobis dros xSiria wvimebiT gamowveuli wylis 
xarjebis mkveTri mateba. amitom wliuri maqsimaluri Ca-
monadeni xSirad Sereuli sazrdoobisaa. maqsimaluri Tviuri 
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xarjebi april-maisSia, zogjer ivnisSi, rac wliuri 
Camonadenis 15-35%-s Seadgens. 

 
wyaldidobis Semdeg, mdinareebze myardeba zafxulis 

wyalmciroba, rasac, mcire naleqianobas, maRal temperaturasa 
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da Sesabamisad did aorTqlebasTan erTad, xels uwyobs 
sarwyavad uxvi wyalaReba. 

regionis calkeul mdinareebze mimagrebulia garkveuli 
sarwyavi farTobebi: aslankasa da maSaveraze 9 - 9 aTasi ha, 
yarabulaxze 10 aTasi ha, algeTsa da debedaze 14 - 14 aTasi ha 
da qcia-xramze 67 aTasi ha. 

wyaluzrunvelyofisa da wyalmoTxovnilebis urTierT 
SedarebiT dadgenilia (g.svaniZe, g.CikvaiZe, 2001), rom md. 
debeda, maSavera da yarabulaxi mTlianad uzrunvelyofen 
sarwyavi wyliT maTze mimagrebul farTobebs. 

mniSvnelovani deficitiT am mxriv gamoirCevian mdinareebi: 
aslanka, algeTi da qcia-xrami. maTi irigaciuli SesaZleblo-
bebis gazrda unda moxdes maT auzebSi arsebuli wyalsaca-
vebiT (pantiani, algeTi, marabda, walka, dmanisi, zresi, asu-
reTi da mTisZira). am mxriv sirTuleebi iqmneba md. aslankaze 
da zogjer yarabulaxze, sadac ar aris wyalsacavebi. 

Semodgomaze mdinareTa doneebis aweva da wylis xarjebis 
momateba xdeba uxvi wvimebis mosvlisas, magram gacilebiT nak-
lebia, vidre gazafxulze. Semodgomaze gavlili wvimis wyal-
movardnebis xangrZlivoba saSualod 5 - 8 dRea, saidanac pir-
veli ori dRe xdeba wylis xarjebis intensiuri aweva, danar-
Cen dReebSi ki daweva. 

aRsaniSnavia, rom calkeul wlebSi, uxvi naleqebis dros, 
Semodgomis wyalmovardnis maqsimumebi ramdenadme maRalia ga-
zafxulis wyaldidobis maqsimumebTan SedarebiT. mag. 1951 w. md. 
algeTis wyaldidobis maqsimumi 15-16 maiss 7-jer naklebi iyo 
Semodgomaze 10 oqtombris wyalmovardnis maqsimumTan Seda-
rebiT. 

gansakuTrebiT maRali wyalmovardnebi aRricxulia   
md.algeTze da maSaveraze, sadac wliuri maqsimaluri xarjebi 
58-74 m3/wm-s Seadgens. maTi variacia wlidan wlamde 0,80-0,94. 
yvelaze didi ryevadobiT gamoirCeva maqsimaluri xarjebi 
md.bolnisze samwevrisTan, sadac CV=1,84. rogorc wesi, 
mdinareebze yovelwliuri wyaldidobebi da wyalmovardnebi 
katastroful xasiaTs ar atarebs. es xdeba mxolod maSin, 
roca intensiur Tovldnobas Tanxvdeba didi Tavsxma wvimebi. 
am dros zogjer, mdinaris kalapotSi wyali ar eteva, gad-
modis napirebidan da tboravs sasoflo-sameurneo savargu-
lebs, zogjer ki angrevs xidebs, gzebs, hidroteqnikur nage-
bobebs, rac iwvevs did materialur zarals. swored aseTi kri-
tikuli doneebis dasadgenad adre gaangariSebul iqna (Д.П.Чи-

кобава, 1968) mdinareTa wylis maxasiaTebeli doneebisa (H sm) da 
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xarjebis (Q m3/wm) mniSvnelobebi: minimaluri (H1,Q1), mdinaris 
WalaSi gadasvlis (H2, Q2), 1%-iani uzrunvelyofis maqsimumebisa 
(H3, Q3) da katastrofuli donisa (H4) da wylis xarjisa (Q4), 
romelTa drosac mdinare iwyebs damangrevel moqmedebas. 

aseTi maxasiaTeblebi gansaxilvel teritoriaze, maSin, 
dadgenil iqna mxolod md. qcia-xramisaTvis s. kuSTan da md. 
maSaverasTvis did dmanisTan (cxr. 4). 

 

cxrili 4.  mdinareTa wylis maxasiaTebeli doneebi da xarjebi 
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done 
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H1 H2 H3 H4 

xarji 

Q m2/wm 
Q1 Q2 Q3 Q4 

qcia-xrami – 
kuSi 

408 
H 20 100 144 100 

Q 2.2 43.6 86.8 43.6 

maSavera – 
didi dmanisi 

570 
H 29 180 342 180 

Q 2.0 92.5 256 92.5 
 

momavalSi, regionis garemosa da ekosistemebis mdgradi 
ganviTarebisaTvis, aucilebelia dazustdes da dadgindes 
ZiriTad mdinareTa wylis doneebisa da xarjebis kritikuli 
mniSvnelobebi yvela sameurneo obieqtebisa da dasaxlebuli 
punqtebisaTvis, raTa maRali wyaldidobisa da wyalmovardnebis 
SemTxvevaSi moxdes wylis donis momatebis Sesaxeb drouli 
gafrTxileba da mosalodneli mavne Sedegebis Tavidan 
acilebis mizniT, Catardes yvela saWiro prevenciuli 
RonisZiebebi miyenebuli zaralis Sesamcireblad. 
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uak  556.16 
samxreT saqarTvelos aRmosavleT regionis mdinareTa Camonadenis 
daxasiaTeba. /c.basilaSvili/. hmi-s SromaTa krebuli.-2007. t.111,gv.75-81 
qarT.; rez.;qarT.,ing.,rus.  
bolo wlebSi aRmosavleT saqarTveloSi mkveTrad moimata haeris 
temperaturam da Semcirda atmosferuli naleqebis raodenoba. 
mdgradi ganviTarebis koncefciisaTvis strategiuli mniSvneloba aqvs 
wylis resursebs, kerZod maT Tanamedrove mdgomareobas. 
analizis obieqtia mravalwliuri dakvirvebis rigebis statistikuri 
maxasiaTeblebi, maTi sivrcobrivi ganawilebis kanonzomierebebi. 
pirvel rigSi dadginda wlis sxvadasxva periodis mdinareTa 
Camonadenis normebi da maTi Sidawliuri ganawileba. 
mocemulia analizi mdinareTa Camonadenisa da misi maformirebeli 
faqtorebis sivrciTi ganawilebis Taviseburebebisa. cxr. 4, lit. 6. 

 
UDC 556.16 

Characteristic of rivers runoff in Eastern regions of south Georgia. /Ts. Basilashvili/ 

Transactions of the Georgian Georgian Institute of Hydrometeorology.-2007 - V.111, - p.75-

81,- Georg.: Summ. Georg., Eng., Russ. 

The last years witnessed a dramatic rise in atmospheric temperature and a reduction in 

atmospheric precipitation in Eastern Georgia. In the conception of the sustainable human 

development, water resources, particularly their current condition, have a significant 

strategic impact. 

The object of the analysis-statistical characteristics of temporal data series and regularities 

of their spatial distribution. Initially the norms runoffs of the main rivers for various periods 

of year and their portions within a year were studied. 

The analysis in different scales of the substantial peculiarities of spatial distribution of the 

river runoff and runoff forming factors is given. Tab. 4, Ref. 6. 

 
УДК  556.16 

Характеристика стока рек Восточного региона Южной Грузии. /Басилашвили 

Ц.З./ Сб. Трудов Института Гидрометеорологии Грузии. -2007.-т.111,с. 75-81,-Груз.; 

рез. Груз., Англ., Русск. 

В последние годы в Восточной Грузии наблюдалось резкое повышение температуры 

воздуха и сокращение атмосферных осадков. В концепции устойчивого развития 

важное стратегическое значение имеют водные ресурсы, и в частности их 

современное состояние. 

Объект анализа – статистические характеристики временных рядов и закономерности 

их пространственного распределения. Первоначально были установлены нормы стока 

основных рек за разные периоды года и их внутригодовое распределение. 

Приводится анализ существенных особенностей пространственного распределения 

речного стока и стокоформирующих факторов. Таб. 4,  Лит. 6. 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

   
 

v.comaia, s.mdivani 
hidrometeorologiis instituti 
 

uak 551.48.215.2 
sasazRvroMmdinare alaznis wylis resursebis  

prognozi temperaturis ryevadobis analizis  

safuZvelze 
 

M  mdinare alazani erT-erTi didi mdinarea amierkavkasiaSi. 
Mmas qvemo welSi, TiTqmis 120 km-is sigrZeze, gauyveba saxel-
mwifo sazRvari azerbaijanis respulikasTan da warmoadgens 
sasazRvro mdinares. Mmisi wylis resursebi did rols Tama-
Sobs or mezobel qveynis _ saqarTvelosa da Aazerbaijanis 
respublikebis ekonomikaSi. am mxriv mdinaris wylis resurseb-
is raodenobisa da cvlilebis Taviseburebebis Seswavlas didi 
Teoriuli, praqtikuli da meTodologiuri mniSvneloba aqvs; 
amJamad mniSvnelovania wylis resursebis Seswavla saxelmwifo 
sazRvarTan, sadac 1950 wlidan moqmedebs hidrologiuri sagu-
Sago, romelic mdebareobs misi marcxena Senakadis aRriCais 
SesarTavis qvemoT 1,7 km-ze da uWiravs 11000 km2 farTobi, rom-
lis TiTqmis naxevari saqarTvelos teritoriaze. saerTod, mi-
si wyalSemkrebi auzis farTobi saguSagomde Seadgens mdinare 
alaznis wyalSemkrebi auzis mTliani farTobis 93%-s. aq mdi-
naris saSualo wliuri wylis xarji Seadgens 104 m3/wm, Camo-
nadenis moduli 9,45 l/wm km2, Camonadenis fenis simaRle 298 mm, 
wylis moculoba 3,3 mlrd m3 weliwadSi. saerTod, saSualo 
wliuri wylis xarji meryeobs 61,2 m3/wm-idan (1963w) 150 m3/wm-de 
(2004w). variaciis koeficienti maRalia, Seadgens 0,25. Camonade-
nis aseTi ryevadoba aixsneba mTeli rigi bunebrivi faqtorebis 
gavleniT. magram maTi gaTvaliswineba dRevandel etapze SeuZ-
lebelia dakvirvebis qselisa da dakvirvebis moculobis 
Semcirebis gamo. aseTi SezRudvis pirobebSi gamonaxuli iqna 
axali midgoma saSualo wliuri wylis xarjebis gamoTvlisa 
da prognozisaTvis. igi emyareba zamTris wina periodis 
sicivisa da siTbos indeqsebis (Ni) gamoyenebas saSualo 
wliuri wylis xarjebis (Qi+1) gamosaTvlelad momdevno 
wlisaTvis.  
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      Ni  da Qi+1 Soris damokidebulebis safuZvelze miRebul iqna 
empiriuli formula:  

Qi+1=104+0,34Ni                                 (1) 

   gamoTvlis sqema moicavs araasocirebul dakvirvebis mTli-
an rigs (cxr.1, grafa 2,3 da 4), aseve asocirebul rigs _ 
dajgufebuls siTbosa da sicivis indeqsebis sidideebis 
mixedviT (grafa 8), saSualo indeqsis (Ni) 20%-ze meti, 20%-ze 
naklebi da indeqsis normasTan axlos ± 20%-is farglebSi, an 
ukiduresad eqstremalur mniSvnelobebisaTvis Catarda 
gamoTvlebi yvela wlebisaTvis. Semoklebuli varianti 
naCvenebia cxr. 1. igi  Sedgeba 3 ganyofilebisagan: _ pirveli 
ganyofileba moicavs avtoriseul analizs, meore _ sawarmoo 
Semowmebas, mesame _ operatiul Semowmebas. Sedegebi 
damakmayofilebelia (striqoni 39 da 63, grafa 10). dasaSvebi 
cdomilebis uzrunvelyofa Seadgens 81-85%-s. Sefasebis es 
sazRvari dabalia. gaumjobesebis mizniT miRebuli Sedegebis 
safuZvelze gamoTvlilia faqtiuri da gamoTvlili rigebis 
Qi+1-is jami da saSualo sidide 1950 wlis donidan 1970, 1975, 
1980, 1985, 1990, 1995 da 2000 wlebamde periodebisaTvis, 
romlebic sistematizebulia cxr. 2-Si (grafa 2 da 3). 
gadaxrebi faqtiursa da gamoTvlil sidideebs Soris ar 
aRemateba 0,5 m3/wm anu 1%-s (grafa 4 da 5). 
   cxr. 2-Si moyvanili masalebis safuZvelze Sedgenili iqna 
saprognozo formula: 

 

Qi+1=103+0.12(n-1976),                                               ( 2 ) 

 
sadac n  aris saangariSo weli. 
am mxriv sainteresoa prognozis Sedegebi 2000-2005 
wlebisaTvis. 
             Qi+1 = 103+0.12(2005-1976)=107 m3/w 
 
     amrigad prognozi (grafa 7) daemTxva faqtiurs (grafa 6). 
sayuradReboa dispersiis koreqciis koeficienti Kk, romlis 
mniSvneloba gamoxatavs faqtiuri da gamoTvlili rigebis 
jamebis, an saSualoebis Sefardebas (grafa 10); igi TiTqmis 1-
is tolia. 
    Aaqedan SeiZleba davaskvnaT, rom samuSao cxrilSi 
moyvanili zamTris wina periodis siTbosa da sicivis indeqsebi 
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(Ni) sworad asaxaven momdevno wlebis hidrometeorologiur 
situaciebs dasaSvebi cdomilebis farglebSi.  
   aseTive Sedegs unda velodoT momdevno 2006-2010 ww 
periodisaTvis, kerZod: 
 
cxrili 2. md.alazani – 1.7 km qvemoT md.aRriCais SesarTavidan 

saSualo wliuri wylis xarjebis jamebi 1950 wlidan 2005 
wlamde 5 wlis intervaliT 
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

1 2 3 4 5 6 7 8 9 10 

1950-1970 2167 2146 21 0.97 103 102 1 1.0 0.98 

1950-1975 2678 2671 9 0.26 103 103 0 0.0 1.0 
1950-1980 3193 3215 23 0.72 103 103 0 0.0 1.0 
1950-1985 3289 3760 29 0.77 105 105 0 0.0 1.0 
1950-1990 4300 4272 28 0.65 105 106 1 1.0 0.99 
1950-1995 4875 4836 39 0.80 106 105 1 0.9 1.01 
1950-2000 5353 5314 39 0.73 105 106 1 1.0 0.99 
1950-2005 5987 5939 54 0.9 107 107 0 0.0 1.0 

saSualo 30 0.73   0.5 0.5  
 
 

Qi+1=103+0.12(2010-1976)=107 

 
   gamoTvlebidan Cans, rom 2006-2010 ww periodisaTvis 
mosalodnelia saSualo wliuri wylis xarji 107 m3/wm.   
   amrigad Seiqmna saimedo mecnieruli baza zamTris wina 
periodis siTbosa da sicivis indeqsebis gamoyenebisaTvis 
operatiul saqmianobaSi. miRebuli gamosaTvleli sqema 
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safuZvlad daedeba or mezoblad mdebare saxelmwifoebis mier 
sasazRvro md. alaznis wylis resursebis saxelmwifoTa 
Soriso racionalur gamoyenebisa da dacvis problemebis 
gadawyvetisaTvis saWiro RonisZiebebis teqnikur - ekonomiur 
dasabuTebas. 
 
uak551.48.215.2 
sasazRvro mdinare alaznis wylis resursebis prognozi temperatu-
ris ryevadobis gamoyenebis analizis safuZvelze. /v.comaia, s.mdivani/. 
hmi-s SromaTa krebuli - 2007, - t.111, gv.82-85. rez.qarT.; ingl.; rus. 
1939 - 2005 ww temperaturisa da wylis xarjis dakvirvebis masalebis 
analiziT dadgenil iqna zamTris wina periodis siTbosa da sicivis 
indeqsebis mniSvnelobebi. mis safuZvelze Sedgenili iqna (Ni)-s 
gamosaTvleli samuSao (operatiuli) cxrili; cxrilis gamoyenebam 
mogvca dadebiTi Sedegi momdevno wlis saSualo wliuri wylis 
xarjis (Qi+1)-s gamoTvlisaTvis (prognozisaTvis). meTodis uzrun-
velyofa 85%. 

 

УДК551.48.215.2 

Прогноз водных ресурсов пограничной реки Алазани на основе анализа 

колебаний температуры /В.Ш.Цомая, С.Г.Мдивани/ Сб.трудов Института 

Гидрометеорологии. 2007. Т.111. С82-85. Груз. рез.: Груз., Англ., Русск. 

На основе анализа материалов по наблюдению над колебаниями емпературы и 

расхода воды (1939-2005 гг.) определены индексы холода и тепла (Ni) предзимья. 

Составлена рабочая таблица для расчета (прогноза) среднего годового расхода 

р.Алазани (Qi+1) (на 1,7 км ниже устья р.Агричай) Использование таблицы для расчета 

расхода воды на каждый последующий год дало положительный результат. 

Обеспеченность расчета составляет 85%. 

 

UDK551.48.215.2 

Water Resources Forecast for the Border River Alazani on the Basis of Temperature  

Fluctuations, Analysis /V.Tsomaia, S.Mdivani/ Transactions of the Georgian Institute of 

Hydrometeorology. 2007. V.111. p.82-85. Summ. Georg., Engl., Russ. 

On the basis of the data analysis on observed fluctuations in temperature and water 

discharge (1935-2005) for the River Alazani the cold and heat for the before – winter period 

indices (Ni) are defined; working table is composed to forecast average annual water 

discharge (Qi+1) for the R.Alazani (at the 1.7 km below the month of the R.Agrachai) for the 

each following year. The use of the Table gives good results. Efficacy of the use offered 

method equals to 85%. 

 

 

 

 

 

 



 86 

meteorologia-METEOROLOGY-МЕТЕОРОЛОГИЯ 

hidrometeorologiis institutis Sromebi, tomi #111 

TRANSACTIONS OF THE GEORGIAN GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

              m.melaZe 
hidrometeorologiis instituti 
 

uak 63:577.4^ 
organuli miwaTmoqmedebis ganviTarebis msoflio praqtika 

da misi Tanamedrove mdgomareoba saqarTveloSi 
 

XX saukunis miwuruls kacobriobam Cveni planetis gadar-
Cenis erTaderT realur gzad mdgradi ganviTarebis ideebi aR-
iara. Cveni da momavali Taobebis keTildReoba da ufro metic, 
arseboba bevradaa damokidebuli imaze, Tu ramdenad harmo-
niuli urTierToba gveqneba bunebasTan.  mravali qveynis ene-
rgetikuli, samrewvelo Tu s/m-is politika sul ufro efuZne-
ba ekologiurad usafrTxo teqnologiebis danergvis princi-
pebs. 

msoflioSi gavrcelebulma politikam nebismieri saSuale-
bebiT mieRwiaT mosavlianobis maqsimaluri zrdisaTvis gamo-
iwvia s/m-is masiuri qimizacia (gamoiyeneboda qimiuri gziT mi-
Rebuli mineraluri sasuqebi, pesticidebi, sinTezuri zrdis 
regulatorebi, hormonebi da sxva), ramac udaod aacila mso-
flios mzard mosaxleobas aSkara SimSili, magram   misma 
calmxrivma gamoyenebam biosferos yvela is komponenti daazi-
ana, romelTa urTierTobiT biocenozis sasicocxlo pro-
cesebis regulireba xdeboda. amitom dRes  mavneblebis ricxo-
briobis dasaTrgunad da niadagis nayofierebis aRsadgenad 
biocenozi iTxovs qimiur naerTebs- pesticidebisa da mine-
raluri sasuqebis saxiT, rac sakvebi produqtebisa da garemos 
dabinZurebas axdens [2]. 

bunebisa da TviT adamianis gadasarCenad aucilebeli gaxda 
alternatiuli gzis Zieba. aseT gzad miCneulia organuli mi-
waTmoqmedeba,  romelic dadebiT gavlenas axdens garemoze, Zi-
riTadad eyrdnoba ra bunebrivi resursebis gamoyenebas, xels 
uwyobs bunebaSi ekologiuri Tanafardobis SenarCunebasa da  
biologiuri procesebis optimalur ganviTarebas. 

organuli miwaTmoqmedebis mTavari mizania soflis meur-
neobis warmarTva bunebrivi, ekologiurad uvnebeli meTodebis 
gamoyenebiT da amdenad, ekologiurad usafrTxo produqtebis 
miReba. amis warmatebiT ganxorcielebas uzrunvelyofs agrome-
teorologiuri da klimaturi pirobebis gaTvaliswineba. amin-
dsa da klimatur faqtorebs gadamwyveti mniSvneloba aqvs sa-
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soflo-sameurneo kulturebis maRali produqtiulobisa da 
xarisxiani mosavlis misaRebad.           

jer kidev XX saukunis dasawyisSi evropeli mecnierebi da fi-
losofosebi gamoTqvamdnen mosazrebebs usasuqo da uqimikato 
miwaTmoqmedebis aucileblobaze, magram masiuri moZraoba eko-
logiuri meurneobebis SeqmnisaTvis daiwyo mxolod 70-80-ian 
wlebSi.  

 mecnierebma SeniSnes, rom qimiuri sasuqi fitavda niadags 
da yovel momdevno wels igi mzardi raodenobiT unda 
SeetanaT, rac glexs damokidebuls xdida qimiur warmoebaze. 
Sxamqimikatebis gamoyeneba iwvevda adamianTa daavadebas da 
mavne gavlenas axdenda garemoze. garda amisa, moyvanil 
produqcias naklebi yuaTianoba gaaCnda (amis TvalsaCino 
magaliTia gansxvaveba dRes TurqeTidan moZalebuli, 
totaluri qimizaciis pirobebSi warmoebuli da Cveni glexis 
mier moyvanil s/s produqcias Soris) 

XX saukunis 20-iani wlebis dasawyisSi cnobilma germanelma  
mecnierma r.Stainerma am sakiTxebis Rrma da safuZvliani 
Seswavlis Sedegad daaskvna, rom yovelive es xelovnuri 
sasuqebisa da Sxamqimikatebis mizezia da rom qimiuri sasuqebi 
mcenarisaTvis ar aris srulyofili sakvebi, vinaidan isini 
Seicaven calkeul elementebs, romlebic xsnadi marilebis 
saxiTaa warmodgenili. Stainerma Camoayaliba e.w. biodinamiuri 
meurneobriobis ZiriTadi safuZvlebi.  

alternatiuli miwaTmoqmedebis erT-erTi mimarTulebaa bio-
organuli miwaTmoqmedeba, romelsac XX saukunis dasawyisSi 
dasabami misca Sveicarelma agropolitikosma h.miulerma. man 
SeimuSava bioorganuli meurneobriobis safuZvlebi, romlis 
ZiriTadi arsi mdgomareobda imaSi, rom glexur meurneobas, sa-
kuTari damoukideblobis meSveobiT, mieRwia mdgradi ganviTa-
rebisaTvis, rac gulisxmobda: ganTavisuflebas sasuqebisa da 
Sxamqimikatebisagan da sakuTari meurneobis ZalebiT niadagis 
nayofierebis amaRlebas, damoukideblobis miRwevas produqciis 
gasaRebaSi. 

1920-60 wlebSi ingliselma mecnierma a.Cedvikma SeimuSava 
biointesiuri miwaTmoqmedebis meTodi (franguli intensiuri 
da biodinamiuri meTodebis gaerTianebis safuZvelze), romlis 
mTavari ideaa, miwis farTis gadidebis gareSe maqsimalurad 
gaizardos mosavlis raodenoba da xarisxi. 

aRsaniSnavia avstrieli mecnierebis mier SemuSavebuli eko-
logiurad mizanSewonili s/m-is sistema, romelic efuZneba mra-
valwliani kulturebis mravalferovnebas da cnobilia ,,perma-
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kulturis” saxelwodebiT, romlis meSveobiTac Cven SegviZlia 
dedamiwaze viarseboT SedarebiT uvnebeli energiis gamoye-
nebiT, romelic bunebriv moZraobaSi imyofeba [3]. 

yvela zemoaRniSnuli alternatiuli miwaTmoqmedebis mimar-
Tuleba gulisxmobs: niadagis nayofierebis amaRlebas, garemos 
dacvas, agroekosistemebSi nivTierebebis wrebrunvas da energi-
is gadatanis gaaqtiurebas, warmoebuli produqciis xarisxis 
gaumjobesebas, produqciis garantirebuli raodenobis warmo-
ebas, agroekosistemebis mdgradobis uzrunvelyofas.  

amJamad msoflioSi ganviTarebulma e.w. alternatiulma mi-
waTmoqmedebam, dasavleTis mTel rig qveynebSi miiRo ,,soflis 
meurneobis gadarCenis” saxelwodeba. 1972 wels versalSi Seiqmna 
organuli miwaTmoqmedebis saerTaSoriso organizacia (IFOAM). 
am organizaciis dacvis funqcias asrulebs evrokavSiri. sa-
kanonmdeblo regulireba xorcieldeba avstriaSi, daniaSi, 
espaneTsa da safrangeTSi. 

1990 wels budapeStSi Catarda IFOAM generaluri sxdoma, 
sadac miiRes miiRes dadgenileba, gazardon ekologiurad 
usafrTxo produqtebis msoflio warmoeba saerTo sabazro 
potencialis moculobis 10-20%-mde [1]. 

arsebobs organuli miwaTmoqmedebis msoflio praqtika, rom-
lis erT-erT liderad Sveicaria iTvleba. aq pirveli biodi-
namiuri da organuli fermebi gasuli saukunis 30-40-ian wlebSi 
gaCnda. biomeurneobaTa saerTo farTi mTeli sasoflo-sameur-
neo farTobis 8,9%-ia. organuli fermebis koncentracia geog-
rafiuli mdebareobis mixedviT icvleba. organuli fermebis 
saerTo raodenobis 20% barSia (nax.1), 11%-mTagorian   nawilSi   
da 69%-alpur zonaSi. rac Seexeba farTobebs, biomeurneobaTa 
saerTo farTis 17% barSia, 10%-mTagorian nawilSi da 73%-al-
pur zonaSi.organul meurneobaTa raodenobis intensiuri zrda 
90-iani wlebidan daiwyo, rasac ZiriTadad sami faqtori 
ganapirobebda: 1.momxmarebeli arCevs janmrTeli produqciis 
SeZenas; 2.saxelmwifo gamoyofs sufsidiebs organuli fermebis 
dasaxmareblad; 3.organuli produqcia ukve gamoCnda Sveica-
riis supermarketebis or mTavar qselSi (,,COOPZZ da  ,,Migros‖) . 

saxelmwifo kanoni organuli agrowarmoebis Sesaxeb 1998 
wlidanaa ZalaSi. misi moTxovnebi evrogaerTianebis kanonmde-
blobasTan SedarebiT ufro mkacria. mag., Tu evrogaerTiane-
baSi dasaSvebia nebismieri fermis mxolod nawilis gadayvana 
organul marTvaze, Sveicariis kanoni am gamonakliss mxolod 
venaxisa da xexilis baRebisaTvis uSvebs. 1996 wlidan dawe-
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sebulia e.w. minimaluri ekologiuri moTxovnebi, romelTac 
yvela organuli ferma unda akmayofilebdes. 

jer kidev 1989 wels Sveicariis biofermerTa organizaciebma 
SeimuSaves saerTo standarti da gaerTiandnen erTi savaWro 
niSnis qveS-,,BIO SUISSE.‖ es logo saerToa Sveicaruli 
warmoebis yvela organuli produqtisaTvis. 1993 wlidan Svei-
cariis organuli produqciis didi nawili supermarketis 
adgilobrivi qselis ,,COOPZZ-is saSualebiT vrceldeba.  rac 
Seexeba fasebs, organuli produqcia saSualod 20-30%-iT meti 
Rirs, konvenciurTan SedarebiT. 

 
nax.1. Sveicariis organuli fermebi da maTi farTobebi 

geografiuli regionebis mixedviT (2000 weli), 1.Sveicariis 
mTliani teritoria; 2.bari; 3.mTagoriani mxare; 4.alpuri zona. 

 

msoflioSi yvelaze Zvel, did da kompetentur institutad 
iTvleba Sveicariis organuli soflis meurneobis kvleviTi 
instituti-FFIBL, romelic 1974 wels Camoyalibda.  mas aqvs 
samrCevelo da saganmanaTleblo centrebi. faqtobrivad es 
instituti organuli soflis meurneobis marTvis mTavari ma-
koordinebeli centria qveyanaSi. dReisaTvis Sveicariis s/m-is 
saxelmwifo politika garemoze datvirTvis Semcirebiskenaa mi-
marTuli. ramdenime aseuli milioni Sveicaruli franki ixar-
jeba ekologiur sufsidiebze soflis meurneobaSi (cxr.2). 
akrZalulia genmodificirebuli kulturebis moyvana [5].  

 organuli miwaTmoqmedeba farTod viTardeba aSS-Si, 
romlis xerxebic uzrunvelyofs bunebrivi resursebis racion-
alur gamoyenebas. SemuSavebulia kanonTa mTeli krebuli, 
romelic icavs momxmarebels da bunebas Warbi qimikatebisagan.  

 

0

20

40

60

80

100

120

1 2 3 4

%

biofermebis ricxvi biofermebis farTi



 90 

cxrili 2.Sveicariis garemosdacviTi politika (programebi 
organuli fermebisaTvis) 

sufsidiebi 
evro 1 heqtarze 

weliwadSi 
minimaluri ekologiuri moTxovnebis dacva 

organul da integrirebul fermebSi 
750 

bostneuli kulturebi (organuli) 625 
marcvlovani kulturebi (organuli) 375 

marcvlovnebis warmoebis eqstensifikacia 
(organuli) 

250 

 

1979 wels aSS-Si miiRes gadawyvetileba daefinansebinaT gam-
okvlevebi biologiuri miwaTmoqmedebis efeqturobis Sesafase-
blad. eqspertTa mier warmodgenil daskvnaSi naTqvami iyo, rom 
,,biologiuri miwaTmoqmedeba ekonomiurad efeqturia, uzrun-
velyofs energiis ekonomias, garemos dacvas, produqtiulia, 
stabiluri da gaaCnia grZelvadiani mdgradobis tendencia.” 

1990 wlidan aSS-Si mimdinareobs saxelmwifo samecniero-
kvleviTi programa SARE (Sustainable Agriculture Research and 

Education), romelic Seiswavlis alternatiuli miwaTmoqmedebis 
meTodebs da xels uwyobs maT danergvas praqtikaSi. 

alternatiuli miwaTmoqmedebis mxriv, garkveuli gamocdil-
eba arsebobs saqarTveloSic. agrarikos mecnierTa da speciali-
stTa iniciativiT 1991 wels daarsda agroekologiuri sazogad-
oeba (prezidenti T.TurmaniZe), romelic 1993 wlidan organuli 
miwaTmoqmedebis moZraobis saerTaSoriso federaciis (IFOAM) 

wevria. sazogadoebis ZiriTadi saqmianoba dakavSirebulia buneb-
riv-teritoriul kompleqsebSi agrobiomravalferovnebis Senar-
CunebasTan da ekologiuri wonasworobis dacvasTan. agreTve iT-
valiswinebs dasavleT evropis qveynebSi dagrovili gamocdi-
lebis Seswavlas da saqarTvelos agrosamrewvelo seqtorSi 
danergvas, sasursaTo produqtebisa da nedleulis xarisxis 
sazogadoebrivi kontrolis (serTificirebis) ganxorcielebas. 

1993 wels dafuZvnda sazogadoebrivi organizacia, biologi-
ur meurneobaTa asociacia ,,elkana” (prezidenti n.nemsaZe), ro-
melic zrunavs saqarTveloSi ekologiuri meurneobriobis Cam-
oyalibebaze. 1996 wlidan ,,elkana” (IFOAM)-is wevria. elkanas Zi-
riTadi miznebia: saqarTveloSi socialurad, ekologiurad da 
ekonomikurad mdgradi glexuri meurneobebis ganviTareba. ,,el-
kanam” SeimuSava biologiuri miwaTmoqmedebis standartebi saqa-
rTvelosaTvis da ganzraxuli aqvs Camoayalibos bioproduq-
tebis serTificirebisa da gasaRebis damoukidebeli samsaxuri.  
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uak 63:577.4 
organuli miwaTmoqmedebis ganviTarebis msoflio praqtika da misi 
Tanamedrove mdgomareoba saqarTveloSi./ m.melaZe/.hmi-s SromaTa 
krebuli.-2007 .-t.111., .-gv.86-91. .qarT.:rez.qarT.,ingl.,rus. 
warmodgenilia organuli miwaTmoqmedebis ganviTarebis safuZvlebi, 
romelic uzrunvelyofs ekologiurad usafrTxo produqciis miRebas, 
garemos dacvas, produqtiulia da gaaCnia grZelvadiani mdgradobis 
tendencia. 
am sistemis warmatebiT ganxorcielebas ZiriTadad ganapirobebs 
klimaturi da agrometeorologiuri pirobebi. 
ganxilulia organuli miwaTmoqmedebis ganviTarebis msoflio 
praqtika Sveicariis da a.S.S-is magaliTze da misi Tanamedrove 
mdgomareoba saqarTveloSi am mimarTulebiT.cxr.1,il.1,lit.das.5. 
 

UDC 63:577.4 

The World Practice of the Development of Organic Agricultureand its Modern State in 

Georgia /M.Meladze/Transactions of the Georgian Institute of Hydrometeorology- 2007.- 

V.111., –p.86-91 – Georg. Summ. Georg., Eng., Russ. 

In the considered article the bases of the development of organic agriculture are presented. 

They provide the  reseption of ecologically safe products and the environmental protection. 

They are productive and tend to have a long-term sustention. 

Climatic and agrometeorological conditions determine the successful fulfilment of this 

system. 

The world practice of the development of organic agriculture (on the examples of 

Switserland, the USA) and the modern state of Georgia in this direction are considered. Tab. 

1, Fig. 1, Ref. 5. 
 

УДК 63:577.4 

Мировая практика развития органического (экологического) земледелия 
/М.Г.Меладзе/ Сб. Трудов Института Гидрометеорологии АН Грузии. -2007. -т.111., -

с.86-91. Груз.,Анг.,Русск.  

Представлена система развития органического (экологического) земледелия, которое 

обеспечивает производство экологически безопасных продуктов, защиту окружающей 

среды; оно продуктивно и характеризуется долгосрочной стабильностью. 

Удачная реализация этой системы в основном обеспечивается климатическими и 

агрометеорологическими условиями. 

На примере  Швейцарии  и  США  рассмотрена  всемирная практика  развития 

органического (экологического) земледелия и еѐ современное состояние в Грузии. 

Таб.1, рис.1, лит 5. 
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uak 551.509 
2000-2003 wlebSi ganviTarebuli cirkulaciuri procesebis 

mkveTri meryeobis Sesaxeb 
 

ukanaskneli aTwleulis ganmavlobaSi saqarTveloSi haeris 
temperatutis matebam,^gansakuTrebiT ki 1998-2000 wlebis mSra-
lma da cxelma zafxulis Tveebma,^specialistTa wreebSi sak-
maod gaamyara azri CvenTan dawyebuli daTbobis Seuqcevadobis 
Sesaxeb. aRsaniSnavia is, rom am periodSi dasavleT saqarT-
velos ramdenime meteorologiur sadgurze haeris maqsimal-

urma temperaturam +43-s miaRwia, rac am meteorologiur 
sadgurebze temperaturis absoluturi maqsimumis erTi 
gradusiT gadaWarbeba iyo. aRmosavleT saqarTveloSi haeris 

maqsimaluri temperatura +42 dafiqsirda, rac absoluturi 

maqsimumis ganmeoreba iyo. q.TbilisSi haeris temperaturam +41-
s gadaaWarba, rac aseve absoluturi maqsimumis ganmeorebaa. 
swored aman Seqmna winapiroba im azris Camoyalibebisa, rom 
saqarTveloSi haeris temperaturis Semdgomi mateba uaxloes 
wlebSic gagrZeldeboda. unda aRiniSnos is, rom aseTi 
daskvnebi keTdeboda atmosferuli cirkulaciuri procesebis 
dinamikis gaTvaliswinebis gareSe, rac Cveni azriT Tavidanve 
sadaos xdida gakeTebuli daskvnebis marTebulobas. aRniSnuli 
xarvezis Sevsebis mizniT Cvens mier, yoveldRiuri aerosi-
noptikuri rukebis gamoyenebiT, Catarebuli iqna cirkulaciuri 
procese-bis analizi, ramac gviCvena, rom aRniSnul periodSi 
evropis kontinentis mniSvnelovan sivrceze, maT Soris, mis 
samxreT-aRmosavleT nawilSi, troposferos Sua fenebSi, 
subtropikuli da tropikuli raionebidan, sakmaod xSirad 
xorcieldeboda maRali wnevis aris gavrceleba samxreTidan 
CrdiloeTis mimarTulebiT, rac xels uwyobda miwispira fe-
naSi haeris maRali temperaturuli fonis Camoyalibebas. aq am 
procesebis gamomwvev mizezebze msjeloba Cvens mizans ar 
warmoadgens. aRvniSnavT mxolod imas, rom ikveTeba sakmaod 
mWidro kavSiri saqarTvelos teritoriaze ganxorcielebul 
daTbobasa da evropis teritoriaze ganviTarebul farTomas-
Stabian cirkulaciur procesebs Soris. 2001 wlidan saqa-
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rTveloSi dafiqsirebuli amindis pirobebi mkafiod metyve-
leben gamoTqmuli mosazrebis sasargeblod. 2001 wlis zaf-
xulSi haeris maqsimalurma temperaturam q.TbilisSi mxolod 

+38-mde aiwia, xolo 2002 wlis amave periodSi temperaturis es 

maxasiaTebeli ufro naklebi, +36 iyo. amavdroulad, haeris 
maqsimaluri temperaturis SedarebiT dabali mniSvnelobebi 
aRiniSneboda aseve saqarTvelos mTlian teritoriaze. amrigad,, 
saxeze gvaqvs temperaturis stabilizeba, an aRmavlobis nac-
vlad, misi kleba. ra SeiZleba dasaxeldes amis mizezad? Cven 
migvaCnia, rom 2001-2002 wlebSi saqarTveloSi zafxulis Tve-
ebSi dafiqsirebuli SedarebiT dabali temperaturebi iyo ev-
ropis kontinentze axladganviTarebuli farToimasStabiani ci-
rkulaciuri procesebis anarekli. saqme imaSia, rom am peri-
odSi zemoxsenebul sivrceSi daiwyo cirkulaciuri procese-
bis sapirispiro mimarTulebiT ganviTareba, vidre amas manamde 
hqonda adgili. kerZod,, arqtikis auzidan troposferos Sua 
fenebSi xSirad xorcieldeboda dabali wnevis aris gavrceleba 
samxreTis mimarTulebiT, rac xelSemwyob pirobebs qmnida 
miwispira fenaSi haeris dabali temperaturuli fonis 
CamoyalibebisaTvis. am mxriv yvelaze STambeWdavi 2002 wlis 
Tbili periodi aRmoCnda. am dros evropis kontinentze haeris 
dabal temperaturebTan erTad xSirad daikvirveboda gadauRe-
beli wvimebi, romlebmac araerTxel gamoiwvies katastrofuli 
wyaldidobebi evropis mdinareebze. aq sayuradRebo is aris, 
rom arqtikis auzidan samxreTisaken gadmoadgilebuli haeris 
civi masebi evropis Tavze sakmaod didxans stacionirebdnen, 
ris gamoc yalibdeboda e.w. mablokirebeli cirkulaciuri 
situaciebi, rac saboloo jamSi gaxda mTavari mizezi evropaSi 
xangrZlivi wvimiani da civi periodebis ganmeorebisa. 

bunebrivia, rom aRniSnuli cirkulaciuri foni xelsay-
reli ver iqneboda evropis mimdebare teritoriebze(maT Soris, 
amierkavkasiaSi) haeris temperaturis Zalian maRali mniSvne-
lobebis CamoyalibebisaTvis. 

2002 wlis Tbil periodSi evropis kontinentze ganviTarebu-
li eqstremaluri hidrometeorologiuri pirobebi maniSnebeli 
iyo imisa, rom pirvel sinoptikur sivrceSi(atlantis oke-
anidan dasavleT cimbiramde) moxda cirkulaciuri procesebis 
radikaluri gardaqmna, ramac Tavis mxriv gamoiwvia mTel 
Crdilo naxevarsferoSi cirkulaciur procesebs Soris arse-
bul TanafardobaTa darRveva. sinoptikuri praqtikidan cnobi-
lia, rom aseT situaciebSi iwyeba ”aRdgeniTi” procesebis 
ganviTareba, raTa globaluri procesi daubrundes “sawyis 
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mdgomareobas”. am periods SeiZleba davarqvaT atmosferoSi e.w. 
“milevadi rxevebis” ganviTarebis periodi. drois am monakveTSi 
SeiZleba adgili hqondes, rogorc adre ganviTarebuli 
procesebis analogiuri, aseve sapirispiro xasiaTis cirkula-
ciuri procesebis ganviTarebas. 

2002 wlis bolodan, atmosferoSi “milevadi rxevebis” gan-
viTarebis periodSi, saqme gvqonda adrindelis msgavsi cir-ku-
laciuri procesebis CamoyalibebasTan, magram im gansxva-vebiT, 
rom am procesebis epicentri gadanacvlebuli iyo evro-pis 
ukidures aRmnosavleTSi. CvenTvis swored epicentris aRmosav-
leTiT gadanacvlebam iTamaSa gadamwyveti roli, vinaidan aman, 
sakmaod xangrZlivi periodis ganmavlobaSi ganapiroba civi 
haeris masebis gadmotana arqtikis auzidan uSualod kavkasiis 
mimarTulebiT. Sedegad miviReT, rom 2002 wlis dekemberSi da 
2003 wlis martsa da aprilSi saqarTveloSi dafiqsirda 
amindis gansakuTrebulad anomaluri pirobebi(Zalian civi da 
uxvnaleqiani). magaliTad, 2002 wlis dekemberSi TbilisSi 
haeris saSualo temperaturis normidan uaryofiTma gadaxram 4 
graduss gadaaWarba, rac uiSviaTesi movlenaa. temperaturis 
normidan analogiur gadaxras dekembris TveSi TbilisSi, mxo-
lod 1920 wels hqonda adgili. 2003 wlis martsa da aprilis 
TveebSi haeris saSualo temperaturis normidan uaryofiTma ga-
daxram 2 graduss gadaaWarba, rasac adgili ar hqonia 
ukanaskneli 20 wlis ganmavlobaSi. 

amrigad, SeiZleba gakeTdes daskvna, rom saqarTveloSi ami-
ndis anomaluri pirobebis Camoyalibeba(maT Soris periodebisa 
haeris Zalian maRali, an dabali temperaturebiT) damokide-
bulia evropis kontinentze ganviTarebul farTomasStabian ci-
rkulaciur procesebze. amitom bunebrivia, rom CvenTan amindis 
anomaluri pirobebis ganviTarebis grZelvadiani (sezoni, weli) 
prognozireba principulad SeuZlebelia, Tu winaswar ar 
iqneba gansazRvruli farTomasStabiani cirkulaciuri proces-
ebis SesaZlo ganviTareba aRniSnul teritoriaze.  

 

uak 555.509 
2000-2003 wlebSi ganviTarebuli cirkulaciuri procesebis mkveTri 
meryeobis Sesaxeb,/i.CogovaZe, b.miqaSaviZe/, hmi-s SromaTa krebuli –
2007-t.111–gv. 92-95 – qarT. rez. qarT ingl. rus.  
gaanalizebulia evropis kontinentze  didmasStabiani cirkulaciuri 
procesebis cvlilebebi(2000-2003 ww), rac saqarTvelos teritoriaze 
haeris temperaturis mkveTri meryeobis mizezi gaxda. 
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UDC 551.509 

About sharp fluctuations of circulation processes advanced during 2000-2003 period. 
I.V.Chogovadze, B.A.Mikashavidze/, Tansactions of the Georgian Institute of 

Hydrometeorologyof Georgian Academy of Science, 2007- V.111, -p.92-95, -

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

The changes large-scale of circulation processes over the European continent (2000-2003) 

are analyzed, that was by the reason of sharp fluctuation of air temperature in the territory of 

Georgia.  
 

УДК 551.509 

О резких колебаниях циркулационных процессов, развитых в 2000-2003 годы. 

/И.В.Чоговадзе, Б.А.Микашавидзе/, Сб. Трудов Института Гидрометеорологии АН 

Грузии, -2007 т.111, -с.92-95, -Груз., рез. Груз., Анг., Русск. 

Проанализированы изменения крупномасштабных циркулационных процессов над 

Европейским континентом(2000-2003 гг), что явилось причиной резкого колебания 

температуры воздуха на территории Грузии.  
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i.CogovaZe, b.miqaSaviZe 

hidrometeorologiis instituti 
 

uak 551.510 
haeris temperaturis moklevadiani prognozi 

q.TbilisisaTvis 
 

statia or mizans isaxavs. pirveli is, rom davadginoT uka-
naskneli 25 wlis ganmavlobaSi moxda Tu ara raime progresi 
haeris temperaturis moklevadiani prognozebis sizustis amaR-
lebaSi. meore – gamovavlinoT prognozebSi Secdomebis ZiriT-
adi mizezi, raTa davsaxoT maTi gamosworebis gzebi. garda am-
isa, prognozebis sizustis Sefasebis aucileblobas gvkarnax-
obs isic, rom gasuli saukunis 70-ian wlebSi Tbilisis amind-
is biuroSi prognozebis Sedgena xdeboda mxolod sinoptiku-
ri meTodebis gamoyenebiT. axla saqarTvelos hidrometdeparta-
mentSi eqspluataciaSia franguli superTanamedrove saprogno-
zo kompiuteruli kompleqsi (COROBOR-SYSTEMES), romliTac 
msoflio centrebidan, dReRameSi orjer(00 da 12 sT-ze grin-
viCis droiT) miiReba 72 saaTiani(6 sT-is intervaliT) progno-
zuli meteoinformacia. 1999 wlidan am informaciis gamoyeneb-
iT xdeba amindis prognozebis Sedgena saqarTvelos terito-
riaze,^maT Soris q.TbilisisaTvis. unda aRvniSnoT, rom 
prognozebis Sedgenisa da Sefasebis kriteriumebi ucvleli 
darCa. kerZod,, temperaturis prognozuli mniSvneloba 
mieTiTeba 2 gradusis intervaliT. Sefasebisas, Tu faqtiurma 
gadaxram am intervals ar gadaaWarba ±2 gradusiT, gamarTleba 
100%-ia, Tu gadaxra ±3 gradusia – gamarTleba 50%-ia, xolo 4 
da meti gradusiT gadaxrisas gamarTleba 0%-ia. 

statiaSi warmodgenili informacia eyrdnoba 1974-1977 wleb-
Si Sedgenili prognozebis gamarTlebis Sefasebebs, romlebic 
SedarebisTvis Sevsebulia 2000 wlis monacemebiT. 

rogorc cxr.1-dan Cans, haeris minimaluri temperaturebis 
saerTo saSualo gamarTleba(93.4%) mniSvnelovnad maRalia, vi-
dre maqsimaluri temperaturebis gamarTleba(83.2%). es imaze mi-
uTiTebs, rom TbilisSi haeris minimaluri temperatura ufro 
konservatiulia, vidre maqsimaluri temperatura. maqsimaluri 
temperaturis prognozis gamarTleba wlebis SigniT, calkeul 
TveebSi, meryeobs 66%-dan 94%-mde, xolo minimaluri tempera-



 97 

turisa 80%-dan 100%-mde. saSualo wliuri gamarTlebis ampli-
tuda orive SemTxvevaSi TiTqmis erTnairia(6-7%). prognozebis 
yvelaze maRali gamarTleba aRiniSneba, roca cvlilebis abso-
luturi mniSvneloba SedarebiT mcirea, xolo Tu cvlileba 

 6 gradusamde aRwevs, maSin maqsimaluri temperaturis prog-
nozis gamarTleba 50 da minimaluris 58 %-amde mcirdeba. Tu 

temperaturis cvlileba  7 gradusi da metia, maSin prognoze-
bis gamarTleba ecema 34 (maqsimaluri temperatura) da 40 %-
amde(minimaluri temperatura). 

 

cxrili 1. q.Tbilisis haeris temperaturis 24 saaTiani meTduri 
da inerciuli prognozebis saSualo wliuri gamarTleba %-Si 

wlebi maqsimaluri temperatura minimaluri temperatura 

 
meToduri 
prognozi 

inerciuli 
prognozi 

meToduri 
prognozi 

inerciuli 
prognozi 

1974 85 84 96 90 
1975 87 85 93 91 
1976 83 85 94 88 
1977 80 77 90 88 
2000 81 78 94 89 

saSualo 83.2 81.8 93.4 89.2 
maqsimumi 94(VII,XII) 98(I) 100(I,VIII,X) 100(V,X) 
minimumi 66(II) 59(II) 80(XI) 75(XI) 
cnobilia, rom meToduri prognozis xarisxis dadgenis 

mizniT, pirvel yovlisa, xdeba am prognozebis inerciul prog-
nozebTan Sedareba. rac ufro maRalia meToduri prognozebis 
gamarTleba, inerciuli prognozebis gamarTlebasTan Sedareb-
iT, miT ufro maRalia meToduri prognozebis xarisxi. Cvens 
mier Sefasebuli iqna inerciuli prognozebi xuTive wli-sa-
Tvis. Sefaseba xdeboda zemoaRniSnuli wesis mixedviT. tempe-
raturis prognozirebul mniSvnelobebad am SemTxvevaSi aiRe-
boda mimdinare dRis faqtiuri minimaluri da wina dRis maq-
simaluri temperaturebi(inerciuli prognozebis arsi swored 
amaSia). Sefasebis Sedegebi warmodgenilia cxr.1-Si. rogorc am 
cxrilidan Cans, inerciuli prognozebis gamarTleba sakmaod 
maRalia. magaliTad, maqsimaluri temperaturebis meToduri 
prognozebis saSualo gamarTleba mxolod 1.4%-iT metia(83.2-
81.8=1.4) inerciuli prognozebis gamarTlebaze, xolo minima-
luri temperaturisa 4.2%-iT(93.4-89.2=4.2). miuxedavad imisa, rom 
meToduri prognozebis gamarTleba inerciulze maRalia, miRe-
buli Sedegebi meToduri prognozebis maRal xarisxze mainc 
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ar metyveleben, radgan gamarTlebebs Soris sxvaobebi Zalze 
dabalia(1.4 da 4.2%). 

cxr.2-Si mocemulia diliT dazustebuli dRis maqsimaluri 
temperaturis prognozebis Sefaseba 2000 wlis monacemebiT. ro-
gorc vxedavT, am prognozebis saSualo wliurma gamarTlebam 
89.8% Seadgina. marTalia, es sidide wina dRiT Sedgenili 
prognozebis gamarTlebaze 8.8%-iT metia(89.8-81.0), miuxedavad 
amisa, Sedegi mainc sakmaod dabalia. 366 prognozidan mxolod 
317-ma miiRo Sefaseba 100%, 24-ma prognozma miiRo Sefaseba 50%, 
xolo 25-ma prognozma – 0%. rodesac vafiqsirebT, rom am 
prognozebis gamarTleba dabalia, mxedvelobaSi gvaqvs is ga-
remoebac, rom dazustebuli prognozebis winaswaroba ar aRe-
mateba 10 saaTs. 
 

cxrili 2. q.Tbilisis mimdinare dRis haeris maqsimaluri 
temperaturis dazustebuli prognozebis gamarTleba (%) 

Tveebis mixedviT 2000 wels 
I II III IV V VI VII VIII IX X XI XII weli 
90 86 90 82 85 92 94 84 98 97 88 92 89.8 

  

aRsaniSnavia is garemoebac, rom calkeul TveebSi haeris 
temperaturis moklevadiani (24 saaTiani) prognozebis gamar-
Tleba q.TbilisisaTvis sakmaod dabalia da 74%-ze qvemoT Ca-
modis, xolo 1977 wlis TebervalSi maqsimaluri temperaturis 
prognozis gamarTlebam 66% Seadgina (cxr.1). es aixsneba ara 
marto faqtiuri temperaturis mniSvnelovani ryevadobiT, raze-
dac miuTiTebs am TveebSi inerciuli prognozebis dabali 
gamarTlebac (59%), aramed prognozebis Sedgenis meTodis Sez-

RudulobiTac. magaliTad, maqsimaluri temperaturis  5 gra-
dusiTa da metiT cvlilebis dros prognozebis gamarTlebam 
saSualod 46% Seadgina, rac Zalze dabali maCvenebelia. 

ra SeiZleba calke iTqvas 2000 wlis prognozebis gamar-
Tlebaze? pirvel yovlisa SeiZleba aRiniSnos, rom tempera-
turis mniSvnelovani faqtiuri cvlilebis dros, prognozebis 
gamarTleba SedarebiT maRalia saSualo xuTwliur gamarT-
lebaze, rac albaT imaze metyvelebs, rom Tanamedrove sa-
prognozo kompiuteruli kompleqsi (COROBOR-SYSTEMES) adek-
vaturad reagirebs sinoptikuri masStabis procesebis cvlile-
baze (magaliTad, frontalur SemoWrebze). miuxedavad amisa, 
mTlianobaSi 2000 wels prognozebis raime gaumjobesebaze 
saubari ar gvixdeba. piriqiT, maTi saerTo gamarTleba mainc 
imave donezea, rac 1974-1977 ww. ibadeba bunebrivi kiTxva, ratom 
ar mogvca Tanamedrove prognozulma sistemam moklevadiani 
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prognozebis xarisxis gaumjobesebis saSualeba? amis mizezi, 
Cveni azriT, mdgomareobs imaSi, rom miwispira haeris 
temperaturis formirebaze, saerTo cirkulaciuri faqtorebis 
garda (rasac sistema kargad iWers), did zegavlenas axdens 
adgilobrivi pirobebi (rasac sistema Zalian sustad 
iTvaliswinebs). gansakuTrebiT es vlindeba dRis temperaturis 
dazustebul prognozebze, romelTa gamarTleba calkeul 
TveebSi 84%-ze dabalia. marTalia, ise ar unda gavigoT, rom 
sinoptikosi am SemTxvevaSi mTlianad eyrdnoba sistemis mo-
nacemebs, magram isic udavoa, rom mis Zlier zegavlenas gani-
cdis. aqedan gamomdinareobs sakmaod sayuradRebo daskvna, rom 
saWiroa aRniSnuli saprognozo sistemis adgilobriv piro-
bebTan adaptacia. es praqtikulad niSnavs, rom unda moxdes 
prognozuli mniSvnelobebis koreqtireba adgilobrivi piro-
bebis gaTvaliswinebiT(bunebrivia, ara marto temperaturis 
prognozisa). amis miRweva SeiZleba Tundac Sesabamisi sta-
tistikuri parametrebis dadgeniT, rac moiTxovs specialuri 
kvleviTi samuSaos Catarebas. aseTi samuSaoebi ukve mimdina-
reobs saqarTvelos hidrometdepartamentis operatiuli prog-
nozebis samsaxurSi. 

aRniSnuli problema, rogorc Cans, tipiuria yvela globa-
luri prognozuli modelisaTvis, rodesac ama Tu im konkret-
ul regionSi xdeba am modelis Sedegebis gamoyeneba koreq-
tirebis gareSe. swored amiT aixsneba is, rom internetidan 
aRebuli prognozuli informacia(rac sakmaod farTod ikidebs 
fexs Cvens sainformacio wyaroebSi) mTlianobaSi dabali 
sizustisaa da xSirad momxmareblis dezinformacias iwvevs, 
raSic, samwuxarod, Tavad momxmarebeli jer ver garkveula. 

 
uak 555.510 
haeris temperaturis moklevadiani prognozi q.TbilisisaTvis,/i.Cogo-
vaZe, b.miqaSaviZe/, hmi-s SromaTa krebuli –2003-t. 111. –gv.96-100,– qarT. 
rez. qarT ingl. rus.  
ganxilulia q.Tbilisis haeris maqsimaluri da minimaluri 
temperaturebis rogorc meToduri, aseve inerciuli prognozebis 
Sefasebis Sedegebi. aseve, ganxilulia maqsimaluri temperaturebis 
dazustebuli prognozebis Sedegebi. miuxedavad imisa, rom bolo 
wlebSi gamoiyeneba Tanamedrove saprognozo kompiuteruli sistema 

(COROBOR-SYSTEMES), Sedegebi mainc sasurvelze dabalia. Sedegebis 
gaumjobesebis mizniT aucilebelia aRniSnuli saprognozo sistemis 
adgilobriv pirobebTan adaptacia.  cxr. 2.ÞÞÚÚÅÅááááááááááá 
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UDC 551.510 

The Short-term Forecast of the Air Temperature for Tbilisi City, /I.V.Chogovadze, 

B.A.Mikashavidze/, Tansactions of the Georgian Institute of Hydrometeorologyof Georgian 

Academy of Science, 2003- V. 111, -p.96-100, -Georg.:Summ.Georg.Eng..Russ. 

The results of estimations of the methodical and inertial forecasts of the maximal and 

minimal air temperatures of Tbilisi City are reviewed. Also, is reviewed the results of 

estimations of the specified forecasts of the maximal temperatures. In spite of the fact that 

last years is used the modern computer forecasting system (COROBOR-SYSTEMES), the 

results of  the forecasts estimations are below desirable. For improvement of the results it is 

necessary the adaptation of the specified system to local conditions. Table 2. 
 

УДК 551.510 

Краткосрочный прогноз температуры воздуха для г.Тбилиси,/И.В.Чоговадзе, 

Б.А.Микашавидзе/, Сб. Трудов Института Гидрометеорологии АН Грузии, -2003-       

т.111, -с.96-100, -Груз., рез. Груз., Анг., Русск. 

Рассмотрены результаты оценок методических и инерционных прогнозов макси- 

мальных и минималъных температур воздуха  г.Тбилиссы. Также рассмотрены 

результаты оценок уточненных  прогнозов максимальных температур. Несмотря на 

то, что в последние годы исполъзуется современная  компьютерная прогностическая 

система(COROBOR-SYSTEMES), все-же результаты оценок прогнозов ниже 

желаемого. Для улучшения результатов необходима адаптация указанной системы к 

местным условиям.  Таб.2. 
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uak 551.4. 
landSaftebis klimatologia – axali mecnieruli 

mimarTuleba 

kacobriobis momavali mniSvnelovnad aris damokidebuli uk-
anasknel aTwleulebSi sakmaod momravlebuli im globaluri 
problemebis gadawyvetaze, romlebic dakavSirebulia garemos 
momavalTan. maT Soris, upirveles yovlisa, unda davasaxeloT 
bunebrivi resursebis racionaluri gamoyeneba, garemos dacva, 
misi mdgomareobis optimizacia da efeqturi marTva. yvela Cam-
oTvlili problemis gadawyveta moiTxovs garemos Tanamedrove 
mdgomareobisa da mosalodneli cvlilebebis tendenciebis co-
dnas. 

garemos mdgomareoba calsaxad aisaxeba bunebriv landSaft-
ze. es kargad Cans Tundac kavkasiis magaliTidan, sadac 
ganawileba regionis ganviTarebasTan erTad icvleboda. 

Tanamedrove pirobebSi, landSaftis cvlilebis erT-erTi 
mamoZravebeli Zala anTropogenuri zemoqmedebaa. adamianis ze-
moqmedebis Sedegad yalibdebian axali – bunebriv-anTropogenu-
ri teritoriuli kompleqsebi, anu kompleqsebi, romlebic uka-
vSirdebian urbanizebul teritoriebs, samrewvelo, satranspo-
rto da wyalsameurneo nagebobebs, rekreacias da sxv. miuxedav-
ad amisa, bunebrivi landSaftebis ganawilebis cvlilebaze mni-
Svnelovani gavlena mxolod globalur procesebs SeuZlia mo-
axdinos. aseT procesebs, upirveles yovlisa, globaluri daT-
boba da gaudabnoeba miekuTvneba. amitom gaerTianebuli erebis 
organizaciam maT saTanado yuradReba miaqcia. jer 1992 wels 
rio-de-JaneiroSi, xolo Semdeg, 1994 wels, parizSi miRebuli 
iyo Sesabamisad gaeros klimatis cvlilebisa da gaudabnoeba-
sTan brZolis CarCo konvenciebi. 

gaudabnoebasTan brZolis CarCo konvenciis Tanaxmad gau-
dabnoebis qveS igulisxmeba klimaturi da anTropogenuri faq-
torebiT gamowveuli miwebis degradacia aridul, naxevrad ar-
idul da mSral subhumidur raionebSi. geografiuli Tvalsa-
zrisiT gaudabnoeba aris udabnosagan gansxvavebuli landSa-
ftis transformacia udabnod. transformacia SeiZleba ganica-
dos sxva tipis landSaftebmac amis magaliTia myinvarebis ukan 
daxeva da glacialuri landSaftebis Semcireba, xolo globa-
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luri daTbobis gaaqtiurebis pirobebSi mosalodnelia maTi 
saerTod gaqroba, humiduri landSaftebis aridizacia da a.S. 
amrigad, SeiZleba vimsjeloT mTlianad bunebrivi landSafte-
bis SedarebiT mokle droSi transformaciis Sesaxeb. da am 
procesis mTavari faqtori klimatia. aqedan gamomdinare, bune-
brivi landSaftebis mosalodneli transformaciisa da saer-
Tod, bunebis Secvlis meqanizmebis gamosarkvevad saWiroa lan-
dSaftebSi mimdinare fizikuri da dinamikuri xasiaTis pro-
cesebis – landSaftebis formirebis klimaturi pirobebis, 
klimaturi reJimis, funqcionirebis, resursuli potencialis, 
klimatis cvlilebis mimarT landSaftebis reaqciisa da maTi 
transformaciis klimaturi pirobebis gamokvleva. 

CamoTvlili problemebis kvleva gansazRvravs mecnierebis 
axali dargis – landSaftebis klimatologiis ZiriTad 
Sinaarss. landSaftebis klimatologia SeiZleba ganxilul 
iyos, rogorc landSaftebis geofizikis Semadgeneli nawili. 

landSaftebis klimatologiis zemodCamoTvlili problemis 
kvleva ukanasknel wlebSi intensiurad mimdinareobs sa-
qarTvelos mecnierebaTa akademiis hidrometeorologiis insti-
tutis klimatis modelirebis laboratoriaSi. miRebuli Sed-
egebi ukve gamoqveynda sazRvargareTis avtoritetul Jurnale-
bSi, riTac man saerTaSoriso aRiareba moipova. 

akademikosebis a. grigorievisa da m.budikos (Григорьев А.А, 

Будыко М.И, 1956) Mmier aRmoCenili geografiuli zonalurobis 
perioduli kanonis Tanaxmad dedamiwis TiToeuli bunebrivi 
zona yalibdeba siTbosa da tenis garkveul pirobebSi. geogra-
fiul mecnierebaTa sistemaSi Tavisi mniSvnelobis Tvalsaz-
risiT es kanoni analogiuria qimiaSi d.mendeleevis perioduli 
sistemisa. geografiuli zonalurobis perioduli kanoni Sed-
genilia dedamiwis ZiriTadi bunebrivi zonebisaTvis da ar 
iTvaliswinebs mTis landSaftebis did mravalferovnebas. Cvens 
mier SemuSavebuli iyo kavkasiis bunebrivi landSaftebis zona-
lurobis cxrili (М.Э. Элизбарашвили, 2002; 2003а), romelic 
SeiZleba ganxilul iqnas, rogorc geografiuli zonalurobis 
perioduli kanonis damateba. 

kavkasiis landSaftebis zonalurobis cxrilis Tanaxmad 
landSaftis TiToeul tips (qvetips) Seesabameba radiaciuli 
balansisa da simSralis radiaciuli indeqsis konkretuli mni-
Svnelobebi. pirveli maTgani axasiaTebs bunebrivi landSaftis 
siTbur energetikul bazas, xolo meore – datenianebis reJims. 
amave cxrilis Tanaxmad vake subtropikuli landSaftebis fo-
rmirebis mTavari faqtori atmosferuli naleqebia, xolo mTis 
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landSaftebis – siTboa. Ggamokvleulia kavkasiis gansxvavebul 
landSaftebSi mimdinare funqcionaluri procesebis – mzis 
radiaciis transformaciisa da tenbrunvis klimaturi kanonzo-
mierebani. yvelaze metad mzis radiacias asustebs saSualo 
mTis wiflnar-muqwiwvovani, maRali mTis tyis, saSualo mTis 
tyis, saSualo mTis amierkavkasiis da subxmelTaSuazRviuri 
kolxuri zRvispira tyeebis landSaftebi. am tipis landSafte-
bSi niadagze mosuli radiacia Seadgens maT zeda sazRvarze 
mosuli jamuri radiaciis mxolod 1-4%-s. sxvadasxva tyeebis 
safaris zedapirze mosuli naleqebidan 20-135mm foTlebidan 
aorTqldeba da niadagis zedapiramde ver aRwevs.  

gaangariSebulia kavkasiis bunebrivi landSaftebis resur-
suli potenciali (М.Э.Элизбарашвили, 2003б). resursebis yvelaze 
maRali integraluri maCvenebeli (80 pirobiTi erTeuli) 
Seesabameba vakeebisa da gorak-borcvebis subtropikul humidur 
landSaftebs. aqedan yvelaze didi wili modis agroklimatur 
(49%) da hidroenergetikul (45%) resursebze. resursebis sim-
didriT gamoirCeva maRalmTiani subalpuri tye-buCqnar-mdelo-
ebi (70 pirobiTi erTeuli). resursebis 55% modis hidroener-
getikul, xolo 25% - helioenergetikul resursebze. danarCen 
landSaftebSi resursebis integraluri maCvenebeli gacilebiT 
naklebia, saSualo mTis wiwvovan tyeebSi da mTis zomier ari-
dul landSaftebSi Seadgens 39 erTeuls. pirveli maTgani ga-
moirCeva agroklimaturi (43%), xolo meore – helioenerge-
tikuli (59%) resursebis simdidriT. danarCeni tipis land-
SaftebSi resursebis integraluri maCvenebeli 30 erTeuli da 
naklebia. yvelaze Raribi bunebrivi resursebiT gamoirCeva vake 
zomieri ariduli landSaftebi (10 pirobiTi erTeuli). 

globaluri daTbobis pirobebSi lokaluri klimatebis 
cvlilebas mozaikuri xasiaTi gaaCnia. Llokaluri klimatebis 
cvlilebis aseTi xasiaTi Cvens mier axsnilia bunebrivi lan-
dSaftebis TaviseburebebiT (Э.Ш.Элизбарашвили, М.Э.Элизбарашви-

ли, 2002а). humidur landSaftebSi siTbos didi raodenoba ixar-
jeba aorTqlebaze, mTebSi ki – Tovlis dnobaze, amitom tempe-
ratura klebulobs, ris gamoc temperaturis cvlilebis siCqa-
re ecema, zogjer ki uryofiTic xdeba. Aariduli landSaftebi 
kargad reagireben globalur daTbobaze. maTSi temperaturis 
cvlilebis siCqare axlosaa globalur temperaturis cvlile-
bis siCqaresTan. 

moxerxda kavkasiis maRalmTiani landSaftebis klimatis ar-
astacionaruli maTematikuri modelis Seqmna, ris safuZvel-
zedac modelirebuli iyo maRalmTiani subnivaluri da glaci-
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alur-nivaluri landSaftebis klimaturi reJimi (М.Э. Элизбара-

швили,2007). miRebuli Sedegebi safuZvlad daedo maRalmTian la-
ndSaftebSi meteorologiur dakvirvebaTa qselis optimaluri 
sixSiris Sefasebas (Э.Ш.Элизбарашвили, М.Э.Элизбарашвили, 2003). 

Catarebuli samuSaoebis daskvniT Sedegs warmoadgens 
kavkasiis landSaftebis transformaciis sqema. gaerTianebuli 
erebis organizaciis klimatis cvlilebis A scenaris Tanaxmad 
Cveni gamoTvlebiT garkveuli cvlilebebi vake landSaftebSi 
mosalodnelia mxolod XXI saukunis bolos, mTebSi ki 2-2,5 
saukunis Semdeg. kerZod, mosalodnelia mTis landSaftebis 
tipebis da qvetipebis gadmonacvleba erTi safexuriT qvemoT. 
analogiur cvlilebebs B scenaris Tanaxmad dasWirdeba 3-3,5 
saukune. Aamrigad, bunebrivi landSaftebis transformacia Zal-
ze rTuli procesia (E.Elizbarashvili, M. Elizbarashvili, 2001; Э.Ш.Эли-

збарашвили, К.А.Таварткиладзе и др., 2002). 
gamokvleulia aRmosavleT saqarTvelos stepebisa da naxev-

rad udabnoebis gaudabnoebis albaToba, Sedgenilia gaudabno-
ebis albaTobis ruka (Э.Ш.Элизбарашвили,М.Э.Элизбарашвили, 2002б). 

Catarebuli kvlevebis Sedegad Camoyalibda warmodgenebi mTi-
ani qveynis landSaftebSi mimdinare fizikuri da dinamikuri 
xasiaTis klimaturi procesebis Sesaxeb, anu dadginda landSa-
ftebis formirebis, funqcionirebisa da transformaciis rigi 
klimaturi kanonzomierebebi. amave dros kavkasiis magaliTze 
safuZveli Caeyara landSaftebis geofizikis axali mimarTu-
lebas – landSaftebis klimatologias da daisaxa misi gan-
viTarebis Semdgomi perspeqtivebi.  
L 
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uak 551.4 
landSaftebis klimatologia - axali mecnieruli mimarTuleba/m.eli-
zbaraSvili/ hmi-s SromaTa krebuli–2007-t.111 gv.101-105,qarT.rez:qarT., 
ingl., rus. 
statiaSi mocemulia ukanasknel wlebSi saqarTvelos mecnierebaTa 
akademiis hidrometeorologiis institutis klimatis modelirebis 
laboratoriaSi mimdinare samuSaoebis analizi kavkasiis landSaf-
tebis formirebis klimaturi pirobebis, funqcionirebis, resursuli 
potencialis, reaqciis, da transformaciis kvlevis dargSi, ramac 
safuZveli daudo landSaftebis geofizikis axali mimarTulebis – 
landSaftebis klimatologiis ganviTarebas. lit.das.10 
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Landscape Climatology – New Scientific Direction /M.Elizbarashvili/.Transactions of the 

Georgian Institute of Hydrometeorology.  2007-V 111.- p.101-105. –Georg.Summ. Georg., 
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Works dedicated to the problems of climate conditions of formation, transformation, 

function, reaction towards the global warming of the Caucasus natural landscapes, were 

carried out during last years at the climate modeling laboratory of the Georgian Institute of 

Hydrometeorology of the Georgian Academy of Sciences. This research created basis for 

developing new scientific direction – landscape climatology. Analyses of these works are 

considered in the Article. Ref.10 
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uak 551. 521 
aRmosavleT saqarTvelos helioenergetikuli resursebis 

teritoriuli ganawilebis Taviseburebani 
 

saqarTvelos da kerZod, misi aRmisavleTi nawilis helio-
energoresursebis Sefasebas da misi xvedriTi wilis gansa-
zRvras qveynis saTbobenergetikul balansSi gaaCnia didi praq-
tikuli mniSvneloba. amis gaTvaliswinebiT Cvens mier aRmosa-
vleT saqarTvelos teritoriisaTvis (g.svaniZe da sxv. 1987)-Si  
miRebuli Sedegebis da mzis radiaciaze (mzis naTebis xangrZ-
livobaze) SedarebiT grZelperiodiani dakvirvebebis rigebis 
gamoyenebiT gaanalizda mzis kadastris ZiriTadi parametrebis 
(pirdapiri radiaciis intensivoba sxivisadmi marTobul zeda-
pirze, jamuri radiacia, mzis naTebis xangrZlivoba) sivrcul-
droiTi cvalebadobis Taviseburebebi, dadginda struqturuli 
kanonzomierebebi. ris Sedegad helioenergetikuli resursebis 
teritoriuli ganawilebis arsebul rukaze SesaZlebeli gaxda 
zogierTi koreqtivis Setana, ZiriTadad jamuri radiaciis wli-
uri jamebis gradaciebis dazustebis da damatebiTi helioene-
rgetikuli zonis gamoyofis Sedegad kavkasionis maRalmTian 
(H>3500m) raionSi, ramac SeiZleba ganapirobos sxvadasxva sim-
Zlavris heliodanadgarebis racionaluri ganlagebisa da efe-
qturi eqsploataciis arsebuli rekomendaciebis dazusteba. he-
lioenergetikis ganviTareba aRmosavleT saqarTvelos pirobeb-
Si perspeqtiulia, vinaidan igi mdebareobs e.w. “mzis sartyel-
Si” (50°C.g._50°s.g.), sadac aRiniSneba mzis pirdapiri radiaciis 
maRali intensivoba da mzis naTebis didi xangrZlivoba. 

mzis sxivuri energiis potencialis kadastrebis meTodolo-
giuri safuZvlebi Camoyalibebulia (Гриневич Г.А. 1956, 1963)_Si, 
romlebSic mzis radiaciis da naTebis xangrZlivobis cvlile-
bebi gaanalizebulia albaTobis Teoriis da maTematikuri sta-
tistikis gamoyenebiT maTi determinirebul-stoqasturi bunebis 
gaTvaliswinebiT. 

gasuli saukunis 60-ian wlebSi aRmosavleT saqarTvelos te-
ritoriaze funqcionireba daiwyo aqtinometriuli sadgurebis 
qselma (sadgurebi_Tbilisi, Telavi, skra, walka, jvris uRel-
texili, m/mT yazbegi), sadac radiacieli balansis sxva mdgen-
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elebTan erTad sistematuri dakvirvebebi tardeboda mzis kada-
stris iseT mniSvnelovan maxasiaTeblebze, rogoricaa mzis pi-
rdapiri radiacia sxivisadmi marTobul zedapirze da jamuri 
radiacia horizontalur zedapirze. aRsaniSnavia, rom aRmosav-
leT saqarTvelosaTvis Cvens mier gamoyenebuli kadastruli 
monacemebis xangrZlivoba (g.svaniZe da sxv. 1987)-Si gaanalize-
buli infirmaciis xangrZlivobasTan SedarebiT gaizarda 10 
wliT. 

aqtinometriuli informaciis analizi gviCvenebs, rom mo-
Rrublulobis saSualo pirobebSi marTobul zedapirze mzis 
pirdapiri radiaciis SR Tviuri jamis ∑TSR sidide meryeobs da-
blob raionebSi 165,0-245,0(XII) da 550,0-465,0(VII)mj/m2-is sazRvreb-
Si. adgilis absoluturi simaRlis zrdisas ∑TSR matulobs da 
aRwevs dekemberSi sadgur walkaze (1457m)-253,0, jvris uRe-
ltexilze (2395m)-380,0, m/mT yazbegze (3653m) 475,0mj/m2-s. zaf-
xulis periodSi ki (VII) orografiuli Rrublianobis gavlenis 
Sedegad mTian raionebSi aRiniSneba ∑TSR-s sidideebis 
Semcireba dablob raionebTan SedarebiT: ivlisSi walkaze, 
jvris uReltexilze da m/mT yazbegze ∑TSR_s sidide meryeobs 
500-550mj/m2-is sazRvrebSi, maSin, rodesac sadgur TelavSi 
Sesabamisi jami Seadgens 560,0mj/m2-s.  

amave pirobebSi jamuri radiaciis Q0 Tviuri jamebis ∑TSR 
sidide Sesabamisad meryeobs dablob raionebSi 135,0-195,0(XII) 
da 660,0-750,0(VII) mj/m2-is sazRvrebSi. mTian raionebSi dekembris 
Tviuri jami meryeobs 200,0-265,0, ivlisis Tviuri jami ki 625,0-
760,0 mj/m2-is sazRvrebSi.  

mowmendili cis pirobebSi  ∑TS0 da  ∑TQ0-is sidideebi aRwe-
ven maqsimalur mniSvnelobebs rac qmnis xelsayrel pirobebs 
heliodanadgarebis gamomuSavebis zrdis TvalsazrisiT. ∑TS0-is 
sidide meryeobs dablob raionebSi 600,0-670,0(XII) da 1060,0-
1130(VII)mj/m2-is sazRvrebSi, mTian da maRalmTian raionebSi ki 
740,0-880,0(XII) da 1150,0-1430,0(VII)mj/m2-is sazRvrebSi. amave pi-
robebSi jamuri radiaciis Tviuri jami ∑TQ0 meryeobs dablob 
raionebSi 260,0-280,0(XII) da 900,0-950,0(VII)mj/m2-is sazRvrebSi, 
mTian raionebSi ki Sesabamisad 310,0-340,0(XII) da 920,0-1130,0(VII) 
mj/m2-is sazRvrebSi.  

moRrublulobis saSualo pirobebSi mzis pirdapiri ra-
diaciis wliuri jami ∑wSR meryeobs dablob raionebSi 4160,0-
4540,0, mTian raionebSi 4620,0-6175,0 mj/m2-is, xolo ∑wSR Sesa-
bamisad dablob raionebSi 4830,0-4960,0, mTian raionebSi 5120,0-
6430,0mj/m2-is sazRvrebSi. 
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mzis sxivisadmi marTobul zedapirze pirdapiri radiaciis 
intensivobis S0 analizi gviCvenebs, rom aRmosavleT saqar-
Tvelos tertoriaze 6 saaTis toli drois monakveTi, rodesac 
igi ≥0,42kvt/m2-is, arsebobs mTeli weliwadis ganmavlobaSi (es 
piroba warmoadgens ekonomikurad xelsayrel da teqnikurad 
gamosayeneb mzis energiis veinbergis kriteriums) qarTlis va-
keze da alaznis velze. noemberi-ianvris periodSi drois es 
monakveTi metia 6 saaTze, ivnisSi ki aRwevs 12 saaTs. 

aRmosavleT saqarTvelos mTian raionebSi (walkis, jvris 
uReltexilisa da m/mT yazbegis sadgurebis monacemebiT) 
drois am monakveTis xangrZlivoba (rodesac S0≥0,42kvt/m2) 
zamTris periodSic ki Seadgens 8-10 saaTs. 

rogorc gamoTvlebidan Cans, veinbergis kriteriumis ganme-
oradobis uzrunvelyofa alaznis velze da qarTlis vakeze 
weliwadis ganmavlobaSi meryeobs 60-70%-is farglebSi, xolo 
mTian da maRalmTian raionebSi aRwevs 90%-s. cnobilia, rom 
mzis naTebis xangrZlivobas didi mniSvneloba aqvs. rogorc he-
lioenergetikuli resursebis Seswavlis, aseve im teqnikur-eko-
nomikuri problemebis gadaWris TvalsazrisiT, romlebic 
aucilebelia mzis energiis praqtikuli aTvisebis procesSi. he-
liodanadgarebis radiaciis mimReb zedapirebze mzis sxivuri 
energiis mosvlis albaTobis analizi, heliodanadgarebis Sesa-
Zlo muSaobisa da mocdenebis jamuri xangrZlivobis Sefaseba 
mzis radiaciis maxasiaTeblebTan erTad (sinqronulad) auci-
lebelia nebismieri konstruqciisa da simZlavris heliodanad-
garebis nayofierebis gaangariSebisaTvis. am mizniT heliogra-
febisa da aqtinografebis yoveldRiuri registraciis masal-
ebis analizis safuZvelze xdeba mzis uwyveti naTebis da wyve-
tilobis xangrZlivobis rigebis dadgena da maTi statistikur-
albaTuri analizi. mzis uwyveti naTebisa xangrZlivobis (munx) 
albaTobis sidide qarTlis vakeze, alaznis velsa da ivris 
zeganze zamTarSi 11-15, gazafxulze da Semodgomaze 19-26, zaf-
xulSi 31-37%-is sazRvrebSi meryeobs. samxreT saqarTvelos 
mTianeTSi da kavkasionze (ninowminda, jvris uReltexili) zam-
Tridan zafxulisaken aseve adgili aqvs heliodanadgarebis Se-
saZlo muSaobis xangrZlivobis albaTobis zrdas 12-17%-dan 30-
39%-mde. 

aRmosavleT saqarTvelos teritoriaze helioresursebis po-
tencialis mixedviT gamoyofili iqna 6 zona (g.svaniZe da sxv., 
1987)-Si mocemul 4 zonas daemata kidev 2 zona. garda amisa 1, 2, 
3 da 6 zonebSi SesamCnevad Seicvala jamuri radiaciis wliuri 
jamebis gradaciebis sidideebi. (nax.1). pirvel zonaSi gaerTi-
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anda ivris zegani da mesxeT-javaxeTis raionis centraluri da 
samxreT nawilebi, romlebic xasiaTdeba mowmendili amindis 
didi albaTobiT. am zonaSi ∑wQR meryeobs 5100-6000mj/m2-is, mzis 
naTebis wliuri xangrZlivoba SS_2200-2500 saaTis sazRvrebSi. 
es zona uzrunvelyofs nebismieri tipis heliodanadgarebis 
maqsimaluri eqsploataciis pirobebs. 

 

 
 
meore zonaSi Sedian alaznis veli, Sida qarTlisa da qvemo 

qarTlis vakeebi, samxreT saqarTvelos mTianeTis is nawili, 
romlebic pirvel zonaSi ar Sedis da md. liaxvis auzis zeda 
weli roqis uReltexilis CaTvliT. am zonaSiE∑wQR da SS 
meryeoben Sesabamisad 4800-5000mj/m2-is da 2200-2400saaTis sazRv-
rebSi, romlebic uzrunvelyofen heliodanadgarebis stabilur 
eqsploatacias. 

mesame zona moicavs didi da mcire kavkasionis winamTis, 
dabal da SuamTis raoinebs, qarTlis vakis Crdilo-dasavleT 
nawils lixis qedis aRmosavleTi ferdobis CaTvliT. am 
zonaSi  ∑wQR da SS meryeoben Sesabamisad 4700-4900mj/m2-is da 
2000-2200saaTis sazRvrebSi. am zonaSi SeiZleba gamoyenebuli 
iqnen saSualo da mcire zomos heliodanadgarebi. 

meoTxe zona aerTianebs kavkasionis CrdiloeTi ferdobis 
maRalmTian nawilebs yazbegis, axmetis, Telavis da yvarlis 
raionebis farglebSi, aqve Sedis borjomis xeobac. am zonaSi 
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SesaZloa calkeuli saxis mcire simZlavris heliodana-
dgarebis gamoyeneba. 

mexuTe zonaSi gaerTianebulia kavkasionis iseTi raionebi, 
romlebic weliwadis Tbil periodSi xasiaTdebian oro-
grafiuli Rrublianobis intensiuri ganviTarebiT. am zonaSi 
aRsaniSnavia md. aragvis maRalmTiani nawili (sadgurebi gu-
dauri da jvris uReltexili). aq  ∑wQR da SS meryeoben Sesaba-
misad 5000-5700mj/m2-is da 1800-1900saaTis sazRvrebSi. 

meeqvse zona ganlagebulia kavkasionis maRalmTiani sar-
tylis zeda nawilSi 3500 metrze zeviT, rac ganapirobebs ja-
muri radiaciis zrdas da saerTo moRrublulobis raodenobis 
Semcirebas (Sesabamisad mzis naTebis xangrZlovobis zrdas), 
ris Sedegad am zonaSi m/mT yazbegis monacemebiT aRiniSneba 
aRmosavleT saqarTvelos teritoriisaTvis  ∑wQR–s absolu-
turi maqsimumi_6400mj/m2, maSin rodesac pirvel zonaSi  ∑wQR–s 
sidide ar aRemateba 6000mj/m2-s. am zonaSi SS–is sidide merye-
obs 2200-2350 saaTis sazRvrebSi. aqve avRniSnavT, rom ∑wQR–s 
sidide aris mTavari teritoriis helioenergetikuli daraio-
nebis maxasiaTeblebs Soris, vinaidan masSi koncentrirebulia 
mzis naTebis xangrZlivobisa da Rrublianobis gavlena helio-
danadgaris mier gamomuSavebul energiaSi. 
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uak 551. 582. 
jamuri radiaciis cvlilebebis Taviseburebebi mesxeT-

javaxeTis raionebSi mowmerdili cis pirobebSi 
 

saqarTvelos teritoriis mesxeT-javaxeTis nawilisaTvis, sa-
dac dagegmilia sakomunikacio saxiT sistemebis (navTobsadeni, 
gazsadeni) mSenebloba Cvens mier gaanalizebuli iqna mzis jam-
uri radiaciis (Q0=S0

Z
+D0, sadac S0

Z warmoadgens mzis 
pirdapirr radiacias horizontalur zedapirze, D0 ki - 
gabneul radiacias amave zedapirze)intensivobis saSualo 
sidideebi mowmendili cis pirobebSi (dakvirvebis vada 12sT. 
30wT.), rodesac adgili aqvs Q0-is maqsimums. sayrden masalad 
gamoyenebuli iqna saqarTvelos aqtinometriuli qselis 
mravalwliuri dakvirvebebis monacemebi (1953-1991 wlebi) jamur 
radiaciaze aRniSnul vadaze mowmendili cis pirobebSi. 
weliwadis yvela TvisaTvis (I_XII) jamuri radiaciis 
maqsimaluri sidideebis cvlilebebis kanonzomierebebi 
dadgenili iqna mSenebare da dagegmili sakomunikacio 
sistemebis gaswvriv an maxloblad ganlagebuli Semdegi 
punqtebisaTvis: gardabani (300m.), TeTri wyaro (1140m.), walka 
(1457m.), ninowminda (2100m.), bakuriani (1665m.), axalcixe (982m.) da 
Tbilisi (430m.). aqtinometriuli sadgurebis_Tbilisi, walka, 
jvris uReltexili (2385m.z.d.) da m/mT. yazbegi (3653m.z.d.) jamu-
ri radiaciis intensivobaze mravalwliuri dakvirvebebis info-
rmaciis gamoyenebiT mowmendili cis pirobebSi (dakvirvebebis 
aqtinometriuli vada 12sT. 30wT.) dadgenili iqna jamuri radi-
aciis intensivobis Q0(vat/m2) adgilis absolutur simaRleze 
H(km) damokidebulebis saxeebi, rimelTa saSualebiT trasis ga-
swvriv an mis maxloblad ganlagebuli punqtebisaTvis inter-
polaciis meTodis gamoyenebiT ganisazRvra Q0-is sidideebi. 

rogorc cnobilia [Пивоварова З.И.,1977], mowmendili cis pir-
obebSi damxmare (sayrden) punqtebze Q0-is gazomili intensiv-
obebiT SesaZlebelia ganisazRvros misi sidideebi maTgan gar-
kveul manZilze daSorebul sakvlev punqtebSi. dadgenilia, 
rom sayrden da sakvlev punqtebs Soris daSorebis manZili, 
romelzedac uzrunvelyofili iqneba Q0-is interpolaciis sas-
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urveli sizuste (0,5σ da η=0,25, sadac σ aris saSualo kvadra-
tuli gadaxra, η_interpolaciis cdomolebis sidide punqtebs 
Soris optimaluri manZilis SemTxvevaSi) Seadgens zafxulis 
TveebSi 300km-s, xolo zamTris TveebSi 400km-s. am xerxs xSirad 
mimarTaven radiaciul klimatologiaSi im sakvlev punqtebSi 
insolaciis donis gabsazRvris mizniT, sadac ar tardeba 
saTanado aqtinometriuli gazomvebi. 

cxr.1-Si mocemulia Q0-is saSualo intensivoba Tveebis mixe-
dviT SuadRis saaTebSi (dakvirvebis vada 12sT. 30wT.) sakvlev 
punqtebSi da jamuri radiaciis maqsimaluri (SesaZlo) inten-
sivoba. rogorc am cxrilidan Cans adgilis absoluturi sima-
Rlis zrdisas jamuri radiaciis saSualo da maqsimaluri 
intensiviba matulobs. 
cxrili 1. jamuri radiacia mowmendili cis pirobebSi (vat/m2), 

dakvirvebis vada 12sT. 30 wT. 

Tve 
p u n q t i 

garda-
bani 

TeTri 
wyaro 

walka 
ninowmi

nda 
bakuri-

ani 
axal-
cixe 

Tbili-
si 

s
aS

u
al

o
 i
nt

en
s
iv
o
b
a 

H,m 300 1140 1457 2100 1665 982 450 
I 445 510 525 560 535 490 460 
II 558 628 650 685 660 630 565 
III 768 802 825 870 845 795 775 
IV 880 935 950 980 960 935 890 
V 910 985 1010 1050 1015 975 930 
VI 921 1010 1020 1060 1045 990 935 
VII 880 965 985 1020 995 955 915 
VIII 840 880 920 960 930 895 850 
IX 740 795 810 840 830 785 755 
X 615 680 690 720 700 655 625 
XI 460 515 540 560 545 500 470 
XII 360 420 440 475 450 400 375 

ma
qs

im
al

u
r
i 

in
t
en
s
iv
o
b
a 

H,m 300 1140 1457 2100 1665 982 450 
I 490 560 580 595 585 550 505 
II 810 695 715 755 730 670 650 
III 935 870 895 920 905 860 840 
IV 980 985 1005 1060 1030 975 945 
V 990 1040 1050 1115 1075 1010 990 
VI 960 1050 1090 1145 1100 1040 1010 
VII 895 1025 1055 1095 1065 1005 975 
VIII 800 975 1005 1045 1010 960 910 
IX 660 860 895 935 910 845 815 
X 520 730 745 790 760 705 680 
XI 450 585 585 615 595 560 535 
XII 360 485 500 540 510 475 465 
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Q0-is maqsimumi weliwadis ganmavlobaSi aRiniSneba punqt 
ninowmindaSi, minimumi - gardabanSi. fiqsirebul absolutur 
simaRleze jamuri radiaciis saSualo maqsimaluri intensivoba 
ganicdis garkveul ryevebs: sadgur walkaSi ivlis-agvistoSi 
(12sT. 30wT.) Q0-is intensivoba dakvirvebebis periodSi (1954-1991 
wlebi) meryeobda Sesabamisad 880-1060vati/m2-is da 824-1005 va-
ti/m2-is sazRvrebSi. aRsaniSnavia, rom jamuri radiaciis rye-
vebi mowmendili cis pirobebSi gapirobebulia atmisferos fi-
zikuri mdgomareobis (gamWvirvaloba, simRvrive) cvlilebebiT.  

rogorc damokidebulebis Q0=f(H)analizi gviCvenebs, isini 
SeiZleba analizurad warmodgenili iqnen meore rigis 
parabolis (Q0=a+bH+cH

2)saxiT. romelSic Semavali koeficien-
tebi weliwadi ganmavlobaSi icvlebian garkveul sazRvrebSi. 

 (i.Sengelia, 1998)-Si agebuli iqna mowmendili cis SemTxveva-
Si jamuri radiaciis velis modelirebis sqema, xolo misi saS-
ualebiT radiciuli velis sivrciT-droiTi modeli. integra-
luri jamuri radiaciisaTvis (Q0) dadgenili iqna misi adgilis 
absolutur simaRleze (H)damokidebulebis Semdegi analizuri 
saxe: 

Q0=aH
b rimelSic a da b arian  empiriuli parametrebi. am 

gamosaxulebiT gamoTvlil da sqemiT miRebul radiaciis 
mniSvnelobebs Soris saSualo kvadratuli gadaxra (σ) iv-
lisSi Seadgens 30,9vat/m2. radiciis aproqsimirebulma da ga-
zomilma mniSnelobebma ivlisSi Seadgina TbilisisaTvis 928 da 
943vat/m2, walkisaTvis_946 da 960vat/m2. 

jamuri radiaciis intensivobis (Q0) wliuri svla sadgureb-
Si Tbilisi da walka gviCvenebs, rom orive punqtSi weliwadis 
pirvel naxevarSi igi monotonurad izrdeba (aRwevs maqsimus 
ivlisSi), meore naxevarSi ki aseve monotonurad mcirdeba 
(aRwevs minimums dekemberSi), rac ganpirobebulia mzis sima-
Rlis da Sesbamisad S0

′ -is wliuri cvalebadobis Tavisebure-
bebiT. Q0-is wliuri svlis es kanonzomiereba, rogorc cxr.1-Si, 
moyvanili informaciis analizidanac Cans, samarTliania dab-
lobi da mTiani raionebisaTvis. ivlisSi Q0-is saSualoTviuri 
intensivoba TeTrwyaroSi 2,3-jer, ninowmindaSi 2,1-jer, walkaSi 
da bakurianSi 2,2-jer, axalcixeSi, gardabanSi da TbilisSi 2,4-
jer metia dekembris Seabamis mniSvnelobebze. analogier kanon-
zomierebas aqvs adgili jamuri radiaciis maqsimaluri inten-
sivobis SemTxvevaSic.  

Q0-is yoveldRiuri saSualo mniSvnelobebi (dakvirvebis 
vada 12sT. 30wT.) ivlisSi da agvistoSi klebuloben Tvis 
pirveli ricxvidan bolo ricxvis CaTvliT, rac gamowveulia 
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weliwadis meore naxevarSi mzis simaRlis klebiT. ivlisSi da 
agvistoSi dakvirvebis aRniSnul vadaze Q0-is sidide icvleba 
Sesabamisad gardabanSi 950-850 da 850-740, walkaSi 1070-940 da 
940-810, axalcixeSi 1030-880 da 880-780, TeTrwyaroSi 1050-900 da 
900-800, bakurianSi 1085-940 da 940-830, ninowmindaSi 1120-960 da 
960-870vat/m2-is sazRvrebSi. Q0-is minimumi aRiniSneba gardabanSi, 
maqsimumi_ninowmindaSi. 

 
literatura_REFERENCES_ЛИТЕРАТУРА 

1. Sengelia i., 1998, jamuri speqtraluri radiaciis cvlileba 
zRvis donidan adgilis simaRlis mixedviT. saq. mecn. akad. 
hmi-s Sromebi, t. 101, gv. 184-187. 

2. Пивоварова З.И., 1977, радиационные характеристики климата СССР.Л., 

Гидрометеоиздат, 335 ст. 
 

uak 551.582 
jamuri radiaciis cvlilebebis Taviseburebebi mesxeT-javaxeTis raio-
nSi mowmendili cis pirobebSi. /r.samukaSvili, c.daisamiZe/ hmi-s Sro-
maTa krebuli 2007, t.111, gv.112-115, qarT., rez., qarT., ingl., rus. 
mesxeT-javaxeTis raionSi mSenebare sakomunikacio sistemebis (navTob-
dadeni, gazsadeni) mimdinare zonaSi ganlagebuli 7 punqtisaTvis dad-
genilia jamuri radiaciis saSualo da maqsimaluri intensivobis cv-
lilebebis Taviseburebebi, adgilis simaRleze damikidebulebiT 
mowmendili cis pirobebSi (dakvirvebis vada 12sT. 30wT.). simaRlis 
zrdisas adgili aqvs intensivobis matebas. cxr..1, lit. das. 2. 
 
UDC. 551. 582 

The peculiarity of change of total (summary) radiation in Meschet-javahety region in 

condition of clear sky /R. Samucashvili, Ts. Diasamidze/. Transaction of the Georgian 

Georgian Institute of Hydrometeorology. –2007,Vol.111, p.112-115, Georg., Summ,Georg., 

Eng., Russ.   

To 7 stations disposed in zone of communication lines (oilpipe – line, ga s pipeline) wil be 

constructed peculiarity of total padiation in dependece to absolute height in case of clear sky 

(date of observation 12h. 30 min.) In case of ihcrease of altitute observeitid increasing of 

intensivity. Tab.1, Ref. 2. 

 

Удк. 551. 582 

Особенности изменения суммарной радиации в Месхет-Джавахети - районе в 

условиях  ясного неба. /Р.Д. Самукашвили, Ц.О. диасамидзе/ Сборник  трудов ИГМ 

Грузии. 2007- т.111, стр.112-115, Груз., рез., Груз.,Англ., Русск. 

Для 7 пунктов, расположенных в зоне строящихся коммуникационных систем (нефте-

провод, газапровод) утановлены особенности изменения средней и максимальной 

интенсивностей радиации взавысимости от абсолютной высоты места в случае ясного 

неба (срок наблюдения 12ч. 30 мин.) При росте высоты места наблюдается  рост 

интенсивности. Таб. 1, лит. 2.     
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TRANSACTIONS OF THE GEORGIAN GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
           

 r.samukaSvili 
hidrometeorologiis instituti 
 

uak 551. 584. 
mdinare enguris auzis da galis wyalsacavebis zedapiridan  

                  aorTqlebis Taviseburebebi 
 

bunebriv pirobebSi SedarebiT mcire farTobis wyalsacave-
bis zedapiridan aorTqlebis intensivoba da sidide damokide-
bulia atmosferos miwispira fenaSi mimdinare Termodinamikuri 
procesebis Taviseburebebze. aseTi zomis wyalsacavebis zedapi-
ridan aorTqlebis xvedriTi sidide maTi wylis balansis 
formirebaSi umniSvnrloa, Tumca, miuxedavad amisa, igi Tavisi 
absoluturi sididiT SeiZleba gaxdes mniSvnelovani. amis gaT-
valiswinebiT aorTqlebis intensivobisa da sididis Sefasebas 
gaaCnia aqtualuri mniSvneloba mimdebare teritoriis haeris 
tenianobis reJimis formirebaSi. bunebriv pirobebSi wyalsa-
cavebis zedapiridan aorTqlebis procesze dakvirvebebis Se-
degad dadgenilia aorTqlebis sididis damokidebuleba qaris 
siCqareze, wylis zedapirisa da haeris temperaturebis sxva-
obis da haeris tenianobis deficitis sidideze. 

wualsacavebidan wylis aorTqlebis sidide ganisazRvreba 
mcuravi amaorTqleblebis saSualebiT. am meTodiT miRebuli 
informaciis interpretaciisas gadamwyveti mniSvneloba eniWeba 
amaorTqleblidan da wyalsacavidan mimdinare aorTqlebis 
intensivobisa da sididis identifikacias. imis dadgena, Tu ra 
sizustiT asaxavs amaorTqleblis saSualebiT aorTqlebis 
procesebis modelireba bunebriv pirobebSi wyalsacavidan 
mimdinare aorTqlebis process (e.w. reduqciis koeficientebis 
gansazRvris sakiTxs). 

aorTqlebaze dakvirvebebis informaciis ar arsebobis Sem-
TxvevaSi aorTqlebis sididis gamosaTvlelad gamoiyeneba tur-
bulenturi difuziis, siTburi balansis, wylis balansisa da 
hidrometeorologiuri meTodebi. am meTodebidan hidrometeo-
rologiur meTods gaaCnia garkveuli upiratesoba, rac ganapi-
roba misma simartivem da gamoTvlebisaTvis aucilebeli hid-
rometeorologiuri informaciis arsebobam.  

turbulenturi difuziis meTodi eyrdnoba Sromatevadi gra-
dientuli dakvirvebebis organizaciis Sedegad mopovebul 
informacias, rac saSualebas iZleva Seswavlili iqnas qvefeni-
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li zedapiris dinamikuri maxasiaTeblebi da meteorologiuri 
elementebis (haeris temperatura da tenianoba, qaris siCqare) 
vertikaluri ganawilebis Taviseburebebi. am meTodiT wylis  
orTqlis gadatana ganisazRvreba gantolebidan: 

 (1)                                                      ,
dz

de
KE   

sadac  aris haeris simkvrive, K _turbulenturi difuziis 

koeficienti, 
dz

de
_haeris tenianobis vertikaluri gradienti. 

gradientuli dakvirvebebis organizaciis siZneleebi mniSvne-
lovnad amcireben turbulenturi difuziis meTodis farTo 
gamoyenebis SesaZleblobebs. 

wyalsacavis zedapiridan aorTqlebis procesis Sesaswavlad 
gamoiyeneba siTburi balansis gantolebac: 

(2)                               ,0 PLER    

romelSic R aris wylis zedapiris radiaciuli balansi, LE _ 
aorTqlebaze daxarjuli an kondensaciis Sedegad gamoyofili 

siTbos raodenoba, P -turbulenturi siTbos nakadi,  _siTbos 
nakadi wylis zedapirsa da wylis masas Soris. (2)_Si Semavali 
komponentebis gamosaTvlelad aucilebelia aqtinometriuli, 
gradientuli,reiduli da meteorologiuri dakvirvebebis 

informacia. am gamosaxulebidan LE _s sidide ganisazRvreba 

rogorc naSTuri wevri. R ganisazRvreba aqtinometriuli 

dakvirvebebis monacemebiT, P da   gamoiTvlebian Semdegi 
gantolebebidan: 

               

(4)                                             ,K

(3)                                             ,

*
***

Z

T
c

Z

T
KCP Tp















 

romelSic 
pC aris haeris siTbotevadoba mudmivi wnevis piro-

bebSi,  da   T aris simkvrive da temperatura,
    TK  _Tbocvlis 

koeficienti, *** C  , ,K   da
*T _Sesabamisad wylis Tbocvlis koe-

ficienti, simkvrive, xvedriTi siTbotevadoba da temperatura. 
da bolos, wyalsacavidan aorTqlebis sidide mravalwliuri 
periodisaTvis SesaZlebelia gamoTvlili iqnes wylis balan-
sis gantolebidan: 



 118 

                  Z=X+YS _Ym,                     (5) 
romelSic YS da Ym aris wyalsacavSi Semosuli da wyalsa-
cavidan gasuli wylis raodenoba, X_wyalsacavze mosuli 
naleqebis jami, Z_wyalsacavis zedapiridan aorTqlebis Sede-
gad wylis masis danaxarji. balansis YS da Ym mdgenelebi 
Sedfgebian zedapiruli da miwisqveSa nawilebisagan, romelTa 
gansazRvris sizuste, gansakuTrebiT miwisqveSa komponentebis 
SemTxvevaSi rTulia da xSir SemTxvevaSi Znelad gadasaWrel 
amocanas warmoadgens, gansakuTrebiT mTiani regionis wyalsa-
cavebisaTvis, romelTa geologiuri da teqtonikuri specifika 
ganapirobebs wylis filtraciis intensiur procesebs, rac am-
cirebs YS da Ym mdgenelebisa da aorTqlebis sididis gansaz-
Rvris sizustes, romlis xvedriTi wili sxva mdgenelebTan 
SedarebiT wylis balansis formirebaSi ganuzomlad mcirea: 
magaliTad, sionis wyalsacavisaTvis aorTqlebis wliuri 
sidide Seadgens wylis saerTo raodenobis 1,5%_s.  

mTis mdinareebis Camonadenis gansazRvris cdomileba, ro-
gorc wesi, 5%_ze metia. am SemTxvevaSi(5) gantilebidan aorT-
qlebis sididis gamoTvla, rogorc naSTuri wevrisa, miuRe-
belia vinaidan YS da Ym gansazRvris cdomileba ramdenjerme 
aRemateba saZiebeli aorTqlebis sidides, ris gamoc aRniSnuli 
meTodi damakmayofilebel Sedegebs iZleva mxolod gaumdinare 
wyalsacavebisa da tbebis SemTxvevaSi. 

jvris, galisa da xudonis wyalsacavebis zedapiridan aorT-
qlebis Tviuri da wliuri sidideebi gamiTvlili iqna hidro-
meteorologiuri meTodiT, Semdegi formulis daxmarebiT: 

 
                    E=0,14n(l0-l200)(1+0,72U200),                    (6) 
 
romelic amyarebs funqcionalur kavSirs aorTqlebis sidi-

des E, wylis zedapiridan 200sm simaRleze wylis orTqlis 
drekadobasa (l200), wylis zedapiris temperaturiT gansazRvrul 
wylis orTqlis maqsimalur drekadobasa (l0) da imave sima-
Rleze qaris (U200) sidideebs Soris. aRniSnuli parametrebis 
sidideebi izomeba wyalsacavis akvatoriaze an sanapiros 
teritoriis ramdenime wertilSi. 

wyalsacavebis ganlagebis raionisaTvis saWiro meteoro-
logiuri elementebisa da aorTqlebis sidideebis gamosaT-
vlelad md. enguris auzisaTvis dadgenili iqna maTi adgilis 
absolutur simaRleze damokidebulebebis kanonzomierebebi. 
amave mizniT gamoyenebuli iqna sadgur xuberSi, reCxSi da 
focxo-ewerSi wylis zedapiris temperaturaze da aorTqlebaze 
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warmoebuli dakvirvebebis monacemebi. formula (6)-Si haeris 
temperatura t200 ar Sedis, magram misi codna aucilebelia 
wylis zedapiris temperaturis dasadgenad, romliTac gamo-
iTvleba haeris absoluturi tenianobis maqsimaluri sidide 
l0. am mizniT kavkasiis mTian da dablob raionebSi arsebuli 
amaorTqlebeli auzisaTvis wylis zedapiris da haeris tempe-
raturebze sinqronuli sistematuri da epizoduri dakvirvebe-
bis monacemebis gamoyenebiT dadgenil iqna damokidebulebebis 
tw=f(t200) analizuri saxeebi. garda amisa, sakvlevi wyalsa-
cavebis wylis zedapridan 200sm simaRleze qaris siCqaris 

saSualo Tviuri sidideebi 
200U  gamoTvlili iqna 

200U =K1K2K3Ufl 

gamosaxulebis daxmarebiT, romelSic Ufl _aris qaris saSualo 
Tviuri siCqare flugeris simaRleze (9-12m) K1, K2, K3 
warmoadgenen parametrebs, romlebic iTvaliswineben 
meteorologiuri sadguris dacvis xarisxs (K1), sadguris 
ganlagebis raionis reliefis Taviseburebebs (K2), haeris na-
kadis wyalsacavis zedapirze saSualo ganarbenis sidides (K3). 
(Метревели Г. С. 1985) 

md. enguris auzisaTvis 268-1441m simaRleTa diapazonSi 
instrumentaluri dakvirvebebisa da Teoriuli gaTvlebis 
Sedegad miRebuli monacemebis gamoyenebiT dadgenili iqna 
wyalsacavebidan aorTqlebis wliuri sidideebis adgilis ab-
solutur simaRleze damokidebulebis saxe: 

                  (7)                                        ,2,872 312,0 Hh    

romelSic h (aorTqlebis fenis sidide) mocemulia mm_Si, H –ki 

km_Si. gamoTvlebi gviCveneben, rom 0,1km simaRleze h Seadgens 
870mm, 0,4km-ze 750mm, 1km-ze 558mm, 1,4km-ze 513mm.. amrigad sakvlevi 
wyalsacavebis ganlagebis raionSi adgilis absolutur 
simaRlis zrdasTan erTad aRiniSneba aorTqlebis wliuri 
sididis Semcireba 357mm-iT. 

aRsaniSnavia, rom 1981-86 wlebis periodSi jvris wyalsaca-
vidan eqcperimentuli monacemebis Tanaxmad aorTqlebis 
moculobam saSualod Seadgina ianvarSi_0,29, aprilSi_0,27, iv-
lisSi_0,97, oqtomberSi_0,71 mln.m3. 

 
literatura_REFERENCES_ЛИТЕРАТУРА 
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uak 551.584 
mdinare enguris auzis da galis wyalsacavebis zedapiridan aorT-
qlebis Taviseburebebi. /r.samukaSvili/ hmi-is SromaTa krebuli  
2007,t.111, gv.116-120, qarT.,rez. qarT., ingl., rus. 
wyalsacavebidan aorTqlebis sididis Sefasebas gaaCnia didi mniSvne-
loba mimdinare teritoriaze haeris tenianobis formirebaSi. jvris, 
xudonisa da galis wyalsacavebisaTvis dadgenilia aorTqlebis si-
didis adgilis absolutur simaRleze damokidebulebis Tavisebureba. 
lit. das.1.  
 
UDK 551.584 

The peculiariti of evaporation from surfaces of of the river Enguri Basin und Gali 

reservoir /R. Samukashvili/. Transactions of the Georgian Georgian Institute of 

Hydrometeorology. 2007, v.111, p.116-120, eorg. Summ. Georg., Eng., Russ. 

The estimation of evaporation from reservoirs has great meaning in forming of the air 

moustoure in the adjoning  territory. The peculirity of dependence of evaporation value on 

absolute altitute of plase is Settled for  Jvari, Khudoni and Gali reservoirs.           

 

УДК 551. 584. 

Особенность испарения с поверхности водоемов бассейна реки Ингури и  Гали. 

/Р. Д. Самукашвили/ Сб. Трудов института Гидрометеорологии Грузии, -2007, -т.,111-

с.116-120 ,Груз.,  рез.   Груз., Анн., Русск. 

Оценка величины испарения с водоемов имеет большое значения в формировании 

влажности воздуха на прилегающей территорией. Для  водохранилищ Джвари, Ху-

дона и Гали установлены особенности зависимости величин  испарения от абсолют-

ной высоты места.  лит.1.      
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

r.samukaSvili, c.diasamiZe 
hidrometeorologiis instituti 
 

uak 551. 582 
mzis speqtris ultraiisferi da axloinfrawiTeli areebis 

helioTerapiaSi gamoyenebis perspeqtivebi saqarTvelos 

mTian kurortebze 
 

saqarTvelos mTiani raionebis sakurorto resursebis ra-
cionaluri gamiyeneba moiTxovs bioklimaturi potencialis ga-
nsazRvras, romelic warmiadgens adamianis organizmis fizio-
logiur mdgomareobaze geografiuli garemos meteorologi-
uri da radiaciuli faqtorebis gavlenis indikators. amis Se-
degad iseTi bioklimaturi maxasiaTeblis garda, rogoricaa 
normaluri eqvivalenturi efeqturi temperatura, romelic 
damokidebulia haeris temperaturaze, fardobis tenianobaze da 
qaris siCqareze, aucileblad unda iyos gaTvaliswinebuli 
mzis integraluri radiacia (romelic mTian an maRalmRian 
raionebSi dabali Termuli fonis pirobebSi TamaSobs mniSvne-
lovan ekologiur rols klimatis komfortuli pirobebis fo-
rmeba) da agreTve mzis speqtris ultraiisferi da axlo in-
frawiTeli areebi, romelTac gaaCnia adamianis organizmSi mi-
mdinare fiziologiur procesebze garkveuli biologiuri ze-
moqmedebis unari. aRsaniSnavia, rom problemis aseT aspeqtSi 
ganxilva saSualebas iZleva dadgindes garkveuli korela-
ciuri da funqcionaluri kavSirebi klimatis maxasiaTeblebsa 
da adamianis siTburi da fiziologouri mdgomareobis 
amsaxvel parametrebs Soris (tanisamosis komfortuli limiti, 
klimatoTerapiuli procedurebis dozireba da sxva).   

saqarTvelos mTian da maRalmTian kurortebze zogadad da 
kerZod, radiaciuli klimatis Taviseburebebis gaTvaliswinebis 
gareSe ar SeiZleba normalurad iqnes organizebuli mosa-
xleobis sameurneo saqmianoba, misi yofiTi da dasvenebis pi-
robebi. mzis sxivuri energiis. rogorc dabali, aseve maRali 
intensivoba, xangrZlivi an xanmokle moqmedeba xels uSlis 
mcenareulobisa da cxoveluri organizmebis normalur zrda-
ganviTarebas. amitom adamianis fiziologiuri mdgomareobis ga-
TvaliswinebiT mzis sxivuri energiis optimaluri dozirebis 
sakiTxs, rogorc integraluri nakadis, aseve misi speqtraluri 
nawilebis (ultraiisferi, axloifrawiTeli areebi) SemTxve-
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vaSi aqvs gadamwyveti mniSvneloba kurortologebisa da higi-
enistebisaTvis yoveldRiuri klimato-Terapiuli procedurebis 
daniSvnis praqtikaSi. gsaTvaliswinebelia is garemoeba, rom sa-
qarTvelos mTian kurortebze adgilis simaRlis matebis para-
lelurad aRiniSneba mzis sxivuri energiis rogorc integ-
raluri nakadis, aseve misi ultraiisferi da axloinfrawi-
Teli nawilebis intensivobis zrda, rac saWiroebs klimatoTe-
rapiaSi saTanado kontrolis dawesebas mosalodneli nega-
tiuri Sedegebis profilaqtikis mizniT. cnobilia, rom mzis 
simaRlis matebisas 15-60°-is farglebSi ultraiisferi radi-
aciis intensivoba matulobs TiTqmis 20-jer. garda amisa, mTian 
raionebSi absoluturi simaRlis zrdisas yovel 100m sima-
Rleze ultraiisferi radiaciis intensivoba matulobs 3-4%-iT 
(Гурский А.В. и др. 1985). amasTan erTad, aRsaniSnavia is garemoe-
bac, rom mzis simaRlis zrdis paralelurad adgili aqvs ul-
traiisfer speqtrSi SedarebiT mokletalRebis wilis zrdas, 
rac aZlierebs misi moqmedebis klinikur efeqts: izrdeba misi 
baqteriociduli zemiqmedeba paTogenur mikrofloraze, rome-
lic SeiZleba iyos niadagSi, wyalSi, haerSi, adamianisa da 
cxovelebis kanze da lorwovan garsze. xisti (mokletalRiani) 
ulrtaiisferi sxivebis moqmedebisas adgili aqvs haerSi Se-
tivnarebuli mtvris nawilakebidan (aerozoli) eleqtronebis 
amoglejvas, romlebic haeris Semadgeneli gazebis moleku-
lebTan SeerTebis (asociacia) Sedegad warmoqmnian uaryofiTad 
damuxtul ionebs-aerozolebs, romlebic dadebiTad moqmedeben 
adamianis centralur da periferiul nervul sistemebze, 
hipertoniiT daavadebul avadmyofebze, bronqialur asTmaze, 
adamianis zemo sasunTq gzebze (aeroionoTerapia). 

ultraiisferi radiaciis speqtraluri are biologiuri 
aqtivobis mixedviT iyofa sam nawilad, romlebic moicaven 
0,315-0,400; 0,280-0,315 da 0,280mkm-ze nakleb talRebis diapazonebs. 
misi mokletalRiani nawilis zemoqmedebis Sedegad cocxal 
organizmebSi xdeba cilis molekulebis daSla (rac iwvevs 
organizmis daRupvas), sinTezuri masalebis, laqsaRebavebis da 
tansacmlis intensiur rRvevas. ultraiisferi radiaciis gav-
lena mcenareebze, cxovelebze da adamianebze damokidebulia 
misi dozirebis doneze: misi arasakmarisi dozireba bavSvebSi 
iwvevs raqitis ganviTarebas (rac cnobilia “mzis simSralis” 
saxelwodebiT), Warbi dozireba ki kanis kibos. ultraiisferi 
radiaciis zomieri dozireba adamianis organizmSi amaRlebs 
mis mdgradobas infeqciuri daavadebebis mimarT, nivTierebaTa 
cvlis procesebs, saerTo tonuss da Sromis unarianobas. aR-
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saniSnavia, rom ultraiisferi radiaciis mokletalRiani 

(<0,287mkm) nawilis gadametebuli dozireba aferxebs, xolo 

grZeltalRiani nawili (=0,315-0,400mkm) xels uwyobs mcenaree-
bis zrda-ganviTarebas (Гурский А.В. и др. 1985). ultraiisferi 
radiaciis sidide ganisazRvreba misi eriTemuli moqmedebis 
Sefasebis Sedegad erebSi. erTi eri Seesabameba 0,297mkm talRis 
sigrZis da erTi vatis simZlavris ultraiisferi radiaciis 
maqsimalur eriTemul efeqturobas. samedicino praqtikaSi ga-
moiyeneba milieri-aTasjer naklebi erTeuli. eriTemuli ul-

traiisferi radiaciis (=0,297mkm) intensivoba milieri/m2, doza 
ki_milieri/sT.m2 erTeulebSi. miRebulia, rom zRvruli eriTe-
mas misaRebad (sustad pigmentirebuli kanis Zlivs SesamCnevi 
gawiTleba) saWiroa 80 milieri/ m2-ze toli biodoza. 

yofili sabWoTa kavSiris 160 punqtisaTvis (Белинский В. А. 

1972)-Si radiaciuli modelis gamoyenebiT gamoTvlilia pir-
dapiri, gabneuli da jamuri ultraiisferi radiaciis sidi-
deebi energetikul (vati/m2) da efeqtur eriTemul erTeulebSi 
(erebSi) atmosferos gamWvirvalobis, Rrublianobis, qvefenili 
zedapiris albedos da atmosferoSi ozonis saerTo Semcve-
lobis (30punqti) gaTvaliswinebiT. miRebuli Sedegebis safuZve-
lze dadginda ultraiisferi radiciis teritoriuli ganawil-
ebis Taviseburebebi. Sesabamis rukaze saqarTvelos teritoria 
moqceulia ultraiisferi komfortis (42,5° ganedis CrdiloeT-
iT) da Warbi ultraiisferi (42,5° samxreTiT) gamosxivebis zo-
nebSi. zRurbluri eriTemis warmoqmnisaTvis saWiro dasxivebis 
xangrZlivoba Ria horizontis SemTxvevaSi ivnis-ivlisSi Sua-
dRisas da dilis 10 saaTze Sesabamisad meryeobs ultraiis-
feri komfortis zonaSi 12-14 da 16-18 wuTis, Warbi ultraiis-
feri gamosxivebis zonaSi ki 8-10 da 11-13 wuTis farglebSi. 

aRsaniSnavia, rom ultraiisferi radiaciiT optimaluri 
helioTerapiisa da QWarbi dasxivebis periodebis xangrZlivoba 
ganisazRvreba jamuri eriTemuli radiaciis im saSuadReo 
mniSvnelobiT, romlebic Sesabamisad meryeoben 160-240milier/m2-
is sazRvrebSi (pirveli zona) da aRematebian 320 milier/m2-s 
(meore_Warbi gamosxivebis zona). meore zonaSi gansakuTrebul 
problemas warmoadgens sustad pigmentirebuli damsveneblebis 
dacva ultraiisferi gamosxivebisagan, radgan aq arsebobs 
kanis kiboTi daavadebis didi albaToba. aqve unda aRiniSnos, 
rom teritoriis am or zonad dayofa samarTliania saqarT-
velos dablobi raionebisaTvis. saqarTvelos mTiani raionebi 
ki adgilis absoluturi simaRlis matebis sinqronulad mzis 
integraluri radiaciis misi ultraiisferi da axloinfra-
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wiTeli nawilebis zrdis Sedegad aseve ganekuTvnebian ul-
traiisferi radiaciis Warbi gamosxivebis zonas. magram am fa-
qts mTian kurortebze klimatoTerapiis organizaciaSi mzis 
radiaciis diferencirebuli dozirebis TvalsazrisiT adami-
anis organizmis fiziologiur mdgomareobaze damokidebule-
biT dRemde saTanado yuradReba ar eqceva. amis gaTvaliswine-
biT saqarTvelos mTian kurortebze, gansakuTrebiT zafxulis 
periodSi, helioTerapiuli procedurebi unda tardebodes 
dilis saaTebSi, rodesac ultraiisferi gamosxivebis inten-
sivoba SedarebiT dabalia. vinaidan helioprocedurebSi mona-
wileobas iRebs mzis pirdapiri, cis TaRis mier gabneuli da 
qvefenili zedapiridan areklili ultraiisfri radiacia, he-
lioprocedurebis Terapevtuli efeqturobis gazrdis mizniT 
isini unda tardebodnen Ria horizontis SemTxvevaSi. zamTris 
pirobrbSi ki sezonuri Tovlis safaris arsebobisas aucile-
belia areklili ultraiisferi radiaciisagan (romlis amrek-
lavi unarianoba aRwevs 90%-s da mets) Tvalebis dacva. 

mzis speqtris axloinfrawiTel ares (0,76-2,4mkm) aseve ga-
aCnia cocxal organizmebSi kerZod, adamianSi mimdinare fizi-
ologiur procesebze garkveuli biologiuri zemiqmedebis un-
ari. mze warmoadgens axloinfrawiTeli radiaciis gamosxivebis 
mZlavr wyaros, romlis speqtri iyofa or ared: uaxloes in-
frawiTel ared 0,76-1,4mkm talRebis sigrZis diapazoniT (spe-
qtris es nawili Rrmad aRwevs adamianis sxeulis qsovilebSi), 
da Soreuli anu grZeltalRiani infrawiTeli gamosxivebis 
ared (1,4-2,4mkm talRebis sigrZiT), romelic STainTqmeba 
adamianis kanis zeda fenebis mier. infrawiTeli gamosxiveba 
mTavar rols asrulebs adamianis organizmis Termoregu-
laciaSi sisxlZarRvebis gamtarunarianobisa da maTSi sisxlis 
gadanawilebis gziT. infrawiTeli radiaciis gavlena mniSvne-
lovania adamianis kanis pigmentaciis procesSi. dabali Ter-
muli reJimis pirobebSi myof mTian da maRalmTian kurortebze 
infrawiTel gamosxivebas, rogorc siTburi energiis wyaros 
gaaCnia agreTve didi ekologiuri mniSvneloba. infrawiTeli 
radiacia ultraiisfer sxivebTan sinqronuli moqmedebisas sa-
grZnoblad zrdis maT baqteriocidul aqtiurobas. infra-
wiTeli radiaciis mokletalRovani nawili adamianis orga-
nizmSi 4sm siRrmemde SeRwevis Sedegad axdens siTbos dana-
kargebis kompensacias da Sinagani sasicocxlod mniSvnelovani 
organoebis mudmivi Termuli reJimis (37°) formirebas (Парфенов 

А. П. 1983). 
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cxr.1_Si mTiani kurortebisaTvis mocemulia sxivisadmi mar-
Tobul sibrtyeze infrawiTeli radiaciis intensivobis mniSv-
nelobebi (dakvirvebis vada 12sT 30wT) mowmendili cis SemTxve-
vaSi, romlebic aRebuli iqna centralur kavkasionze (0,4-3,8km) 
Catarebuli mravalwliuri dakvirvebebis monacemebis gamo-
yenebiT agebuli Siw=f(H) damokidebulebebidan. dakvirvebebi wa-
rmoebda Termoeleqtruli aqtinometrebiT da minis Sesabamisi 
optikuri SuqfiltrebiT. 
cxrili 1. infrawiTeli radiaciis saSuadReo (dakvirvebis vada 

12sT 30wT) mniSvnelobebi mowmendili cis pirobebSi, kvt/m2. 

punqti HH, m 
T    v    e 

I IV VII X 
abasTumani 
bakuriani 
baxmaro 
gudauri 
java 
yazbegi 
lebarde 
fasanauri 
Sovi 
borjomi 
manglisi 
omalo 
barisaxo 

1265 
1665 
1926 
2197 
1109 
1744 
1610 
1070 
1507 
789 
1194 
1880 
1325 

0,58 
0,61 
0,62 
0,64 
0,57 
0,61 
0,60 
0,57 
0,60 
0,56 
0,57 
0,62 
0,57 

0,56 
0,60 
0,61 
0,63 
0,55 
0,60 
0,61 
0,58 
0,59 
0,58 
0,56 
0,61 
0,58 

0,54 
0,57 
0,58 
0,59 
0,53 
0,57 
0,56 
0,54 
0,56 
0,52 
0,54 
0,58 
0,54 

0,57 
0,59 
0,60 
0,62 
0,56 
0,59 
0,58 
0,56 
0,58 
0,54 
0,56 
0,60 
0,57 

rogorc cxr.1-Si mocemuli sidideebidan Cans, axloinfra-
wiTeli radiaciis intensivoba maqsimaluria weliwadis civi 
periodis ganmavlobaSi, rac aixsneba am dros atmosferos 
tenianobis SemcirebiT, romelic intensiurad STanTqavs mzis 
sxivuri energiis speqtris am nawils. 

aRsaniSnavia, rom mzis radiaciis dozireba abazanebis 
miRebis procesSi SeiZleba warmatebiT Catardes saTanadod 
momzadebuli saSualo rgolis samedicino personalis mier, 
miT umetes im SemTxvevaSi Tu mTian kurortebze arsebobs sa-
Tanado xelsawyoebi: dozimetrebi, aqtinometrebi, albedo-
metrebi. gazomvebis gareSe sanatoriumebSi da dasasvenebel 
saxlebSi mzis radiaciis dozireba xdeba winaswar Sedgenili 
specialuri cxrilebis daxmarebiT, romlebSic mocemulia mzis 
pirdapiri, jamuri da areklili radiaciis intensivobis saSu-
alo sidideebi mowmendili cis, Rrublianobisa da qvefenili 
zedapiris mdgomareobis sxvadasxva pirobebSi. 
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uak 551. 582 
mzis speqtris ultraiisferi da axloinfrawiTeli areebis heli-
oTerapiaSi gamoyenebis perspeqtivebi saqarTvelos mTian kurortebze 
/r. samukaSvili, c. diasamiZe/ hmi-s SromaTa krebuli 2007, t.111, gv.,121-
126,qarT., rez., qarT., ingl., rus. 
mzis speqtrs gaaCnia adamianis organizmze garkveuli biologiuri 
zemoqmedebis unari. romelic saqarTvelos mTian kurortebze 
klimatoTerapiaSi racionalurad unda iyos gamoyenebuli. 
saqarTvelos 13 mTiani kurortisaTvis mocemulia mzis speqtris ax-
loinfrawiTeli aris saSualoTviuri intensivobebi weliwadis se-
zonis Sua TveebisaTvis mowmendili cis pirobebSi. cxr.1, lit. das. 2. 
 
UDC 551. 582 

The prospects of usage of ultraviolet and near infrared areas of the sun spectrum in 

heliotherapy in the mountain resorts of Georgia /R.Samucashvili, Ts. Diasamidze/ 

Transaction of the Georgian Georgian Institute of Hydrometeorology. 2007. v.111., p.121-

126, Georg., Summ. Georg., Eng., Russ.  

These areas have the ability for biological influence upon humen body, which Should be 

used rationally in climatetherapy in the mountain resorts. The average monthly intensivities 

for the middle months of every season of a year in the conditions of the clear sky are given 

for the 13 mountain resorts of Georgia, Tabl.1, Ref. 2. 

 

УДК  551. 582 

Перспективы использования ультрафиолетовой и близкой инфракрасной 

областей солнечного спектра на горных курортах Грузии. ./Р.Д. Самукашвили, 

Ц.О. Диасамидзе/ Сборник  трудов ИГМ. Грузии 2007- т.111, с.121-126, Груз., рез., 

Груз.,Англ., Русск. 

солнечный спектр обладают способностью определенного биологического 

воздействия на организм человека, что должно рационально использоваться в 

климатотерапии. Для 13 горных курортов Грузии приводятся среднемесячные интен-

сивности близкой инфракрасной области солнечного спектра для средних месяцев 

года в случае ясного неба. Тобл. 1, лит. 2.     
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uak 551.577 

atmosferuli naleqebis geoinformaciuli kartografireba 
 

Tanamedrove pirobebSi msoflios ganviTarebul qveynebSi 
did interess iCenen geoinformaciuli teqnologiebis mimarT, 
rasac kartografia xarisxobrivad axal safexurze gadahyavs. 
aseTi teqnologiebis erT_erTi mTavari gamosavalia cifruli 
Tematuri ruka. naleqebis aseTi ruka mTlianad pasuxobs far-
To sazogadoebis moTxovnebs, romlebic dakavSirebulia garem-
os dacvis, ekologiuri eqspertizis, miwebis gamoyenebisa da 
dagegmarebis, naleqebis sivrciTi modelirebis problemebTan. 
amasTan dakavSirebiT hidrometeorologiis institutis kli-
matis modelirebis laboratoriaSi dawyebulia samuSaoebi sa-
qarTvelos teritoriaze atmosferuli naleqebis geoinforma-
ciuli kartografirebis sakiTxebiT. winamdebare statiaSi war-
modgenilia samxreT saqarTvelos magaliTze Catarebuli kvle-
vis Sedegebi. naSromSi gamoyenebulia klimaturi cnobarisa 
(Справочник по климату СССР, 1971) da hidrometinstitutis saar-
qivo masalebi samxerT saqarTveloSi ganlagebuli 20_mde 
meteorologiuri sadgurebis dakvirvebaTa monacemebis Sesaxeb. 

sakvlevi teritoriis naleqebis geoinformaciuli kartog-
rafirebisaTvis, programa MapInfo v.7.5_Si Seiqmna cifruli kar-
tografiuli safuZveli saqarTvelos 500 000_iani masStabis to-
pografiuli rukebis gamoyenebiT. aRniSnuli safuZveli Sei-
cavs Semdeg xazovan fenebs: saxelmwifo da administraciuli 
sazRvrebi, nakrZalebi da daculi teritoriebi, saavtomobilo 
da sarkinigzo ZiriTadi magistralebi da mdinareebi maTi 
dasaxelebis atributuli informaciiT, horizontalebi, romle-
bic gatarebulia yovel 100 metrSi zRvis donidan simaRlis 
informaciiT; poligonuri fena: tbebi da wyalsacavebi dasa-
xelebisa da zRvis donidan simaRlis informaciiT; wertilo-
vani fenebi: dasaxlebuli punqtebi, mwvervalebi da uRelte-
xilebi dasaxelebisa da zRvis donidan simaRlis informaciiT. 
ris safuZvelzec SemdgomSi datanilia ZiriTadi klimaturi 
barierebi, landSaftebis safuZveli da teritoriaze arsebuli 
meteorologiuri sadgurebi romelic Seicavs informacias Se-
mdeg velebSi: “Name‖_meteorologiuri sadguris dasaxeleba, 
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―Z‖ _ simaRle zRvis donidan, ―Longitude‖ da ― Latitude‖_ geogra-
fiuli koordinatebi, ―Naleqebi‖_ faqtiuri naleqebis raodeno-
ba, ―ID‖_ meteorologiuri sadguris rigiTi nomeri klimatur 
cnobarSi, ―Data‖_ dakvirvebaTa rigis sigrZe. sakvlev terito-
riaze klimaturi barierebis, landSaftebis Taviseburebebis 
(Н.Л. Беручашвили, 1996) da naleqebis simaRlis mixedviT cvli-
lebis damokidebulebebis gaTvaliswinebiT gamoyofilia xuTi 
raioni. (nax.1) 

 
nax 1. sakvlev teritoriis klimaturi barierebis, andSaftebis 
Taviseburebebis da naleqebis simaRlis mixedviT cvlilebis 
damokidebulebebis gaTvaliswinebiT gamoyofili xuTi raioni 

 
TiTeuli raionisaTvis naleqebis cvlileba simaRlis 

mixedviT aRwerilia meore an mesame rigis polinomiuri gan-
tolebebiT. am damokidebulebebis saSualebiT gamoangariSe-
bulia naleqebis raodenoba arsebuli meteorologiuri sad-
gurebisaTvis, romlebic karg TanxmobaSia maT faqtiur mo-
nacemebTan, amas adasturebs cxrilSi moyvanili magaliTebi 
(cxr.1). sadac Q atmosferuli naleqebia, Z - adgilis simaRle 
zRvis donidan, xolo e-004 niSnavs, rom mocemul sidideSi 
mZime gadatanilia 4 cifriT marcxniv. 

cxrilSi mocemuli gamoTvliTi atmosferuli naleqebi wa-
rmoadgens naleqebis raodenobas konkretuli meteorologiuri 
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sadgurisaTvis. kartografirebisaTvis da Tematuri rukebis Se-
sadgenad ki saWiroa maTi sivrciTi ganzogadoeba, anu maTi 
gaangariSeba gacilebiT meti wertilisaTvis, romlebic mogv-
cems suraTs konkretuli teritoriisaTvis amisaTvisM izohif-
sebis xazovani fenis safuZvelze modul “OBJ_CONV”-is gamo-
yenebiT Seiqmna reliefis wertilovani fena, sadac izohifsebis 
yovel sakvanZo wertilSi miRebulia wertilovani obieqti, ma-
sze arsebuli geografiuli koordinatebiTa da simaRlis at-
ributuli informaciiT. aseTi wertilebis raodenoba sakvlev 
teritoriaze 52000 Seadgens, xolo maT Soris manZili 0.2-dan 4-
km_mde icvleba ferdobis eqspoziciisa da reliefis formis 
gaTvaliswinebiT. yoveli wertilisaTvis, imisda mixedviT Tu 
romel raionSi mdebareobs, Sesabamisi gantolebebiT gamoTv-
lilia atmosferuli naleqebis raodenoba, fena gadayvanilia 
UTM_84 koordinatTa sistemaSi da eqsportirebulia *TXT 

(ASCII) formatSi. 
 
cxrili 1.atmosferuli naleqebis modelirebis Sedegebi 

r
ai
o
in
i 

regresiis gaitoleba 

ko
r
el

ac
ii

s
 

ko
ef

ic
ie
nt

i 

 
d
am
ax

as
ia
T
e-

b
el

i 
s
ad

g
u
r
i
 naleqebis 

raodenoba 

f
aq
t
. 

g
am
o
T
 

 
1 

Q=8.646989822e004+0.607923845

5*Z+-7.392526662e-005*Z2 

0.852 1.axalcixe 
2.minaZe 

554 
507 

526 
520 

 
2 
 

Q=3.443113998e010+4.514005369

e-007*Z+4.444239001e-004*Z2+-

1.39759013e-007*Z3 

 

0.575 

1.saTxe 
2.rodionovka 

636 
667 

634 
666 

 
3 

Q=1.300008947e003+0.857948847

9*Z+-1.921981518e-004*Z2 

0.914 1.cixijvari 
2.libani 

893 
826 

891 
814 

 
4 
 

Q=4.294677986e-

004+0.4000796948*Z+3.99479136

9e-005*Z2 

0.969 1.Tejisi 
2.csrawyaro 

685 
1212 

690 
1230 

 
5 
 

Q=3.546183024e010+4.444477380

7e-007*Z+4.196068955e-004*Z2+-

1.226126614e-007*Z3 

 

0.723 

1.kondura 
2.sulda 

701 
731 

698 
718 

   
wertilebs Soris interpolirebisaTvis arCeuli iyo prog-

rama Terramodel 10.1 , sadac ASCII failis gamoyenebiT Seiqmna 
izohietebis ruka ,romelic warmoadgens cnobil DXF fails da 
advilad aRiqmeba MapInfo _Si. 
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amrigad, miRebulia veqtoruli ruka sadac izohietebi gata-
rebulia yovel 100 mm SualediT. am sabaziso grafikuli ma-
salis gamoyenebiT programa MapInfo v.7.5_Si Seiqmna naleqebis 
wliuri jamebis Tematuri ruka. (nax.2) 

 
  
nax.4 naleqebis wliuri jamebis Tematuri ruka. mm. 
 
    analogiuri midgomiT SeiZleba atmosferuli naleqebis 
geoinformaciuli kartografireba da modelireba sxva mTian 
raionebSi da sistemebSi. 
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uak 551.577 

atmosferuli naleqebis geoinformaciuli kartografireba. /S.elizba-
raSvili/hmi-s SromaTa krebuli. -2007-t.111-gv.127-131,-qarT.;rez. qarT., 
ingl., rus. 
Catarebulia samxreT saqarTvelos teritoriaze mosuli atmos-
feruli naleqebis geoinformaciuli kartografireba. miRebulia 
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naleqebis wliuri jamebis teritoriuli ganawilebis ruka. cxr.1, 
il.2, lit. das.2.  
 
UDC 632.151. 

Atmosphere Precipitation modeling on the basis of GIS./Sh.Elizbarashvili/Transactions 

of the Georgian Georgian Institute of Hydrometeorology. 2007. – 111- p.127-131, – Georg. 

Summ. Georg.,Eng.Russ. 

Geo informational cartography of Atmosphere Precipitation in South Georgia territory is 

carried out. Territorial distribution of annual sums of precipitations is obtained.  

 

УДК 632.151. 

Геоинформационное картографирование атмосферных осадков /Ш.Э.Элизба-

рашвили/Сб. Трудов Института Гидрометеорологии Грузии. – 2007 – т.111. – с.127-

131, – Груз.; рез. Груз. Анг. Русск. 

Выполнено геоинформационное картографирование атмосферных осадков, выпадаю-

щих на территории южной Грузии. С учѐтом характерных климатических барьеров, 

закономерностей распределения осадков с высотой и ландшафтных особенностей 

выделены 5 районов. Для каждого из них разработана модель распределение осадков 

и составлена векторная карта изогиет. Таб. 1, рис.2, лит 2. 
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uak 551.583.14 
eqstremaluri temperaturebis ganmeoradobis ganawileba 

saqarTvelos teritoriaze 
 

klimatis Tanamedrove cvlilebam gamoiwvia amindisa da 
klimatis maxasiaTebeli sidideebis eqstremaluri mniSvnelo-
bebis intensivobisa da sixSiris droiTi da sivrculi gana-
wilebis Secvla (Climate Change 2001). buneba da sazogadoeba 
garkveulwilad aswreben klimatis saSualo mniSvnelobebis 
mcire cvlilebasTan adaptacias, magram gansakuTrebiT mowyv-
ladi arian “eqstremaluri movlenebis” mimarT, romlebic 
saSualo mniSvnelobaTa mcire cvlilebebs zogjer saocrad 
gazrdili sixSiriTa da intensivobiT pasuxoben. 

klimaturi variaciisa da eqstremaluri klimaturi movle-
nebis Taviseburebebis Seswavlas aZnelebs urTierTdamokide-
buleba saSualosa da  variacias Soris, radganac variacia Ta-
visTavad damokidebulia parametris albaTobebis statistikur 
ganawilebaze da cvlilebis suraTi sxvadasxvagvaria imisda 
mixedviT, saSualos cvlilebasTan gvaqvs saqme, variaciasTan 
Tu orivesTan erTad. amgvarad, "eqstremaluri movlenebi" kli-
matis cvlilebis srulyofili interpretaciis erTgvari ga-
saRebia. 

yovelive aman dRis wesrigSi daayena amindisa da klimatis 

maxasiaTebeli sidideebis eqstremaluri mniSvnelobebis Seswav-

lisaTvis axali midgomisa da meTodologiis Camoyalibeba 

(IPCC, 2002). 
naSromSi gamokvleulia aTwleulebSi (mcocavi aTwleu-le-

biT), eqstremalurad maRali da dabali temperaturebisa gan-
meoradobis sixSiris cvlileba droiT da sivrcul masStabze.  

temperaturis eqstremalurad maRali da dabali wlisa da 
Tveebis absoluturi maqsimumisa da minimumis ganmeoradobis 
Sesaswavlad gamoyenebulia pirveladi dakvirvebis masalis 
safuZvelze Seqmnili wlis absoluturi maqsimumisa da 
minimumis monacemTa baza 8 meteosadgurisaTvis, romelTagan 4 
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aRmosavleT da 4 dasavleT saqarTveloSi mdebareobs. aRmosav-

leT saqarTveloSi baris 2 - Tbilisisa da goris da maRal-

mTiani–duSeTisa da fasanauris, xolo dasavleTSi_barSi 
foTisa da quTaisis, xolo mTaSi_xulosa da onis meteorolo-

giuri sadgurebis monacemebi iqna Seswavlili. 
droiTi periodi moicavs 1930-2000 wlebs. gamonakliss war-

moadgens Tbilisis meteosadguri, sadac dakvirvebis masala 
reprezentatulia 1910 wlidan. 

temperaturis monacemTa masivebSi eqstremalurobis kriter-

iumad aRebulia ranJirebuli rigis ukidures 10%-Si Semaval 
monacemTa mniSvnelobebi. maT Soris saSualosTan (saSualo 
mravalwliuri) yvelaze axlos mdebares ewoda eqstremaluri 
zRurbli. amgvarad, TviToeuli sididisaTvis ori (zeda da 
qveda) zRurbli iqna gamovlenili da Sesabamisad daTvlili 
iqna yvela SemTxveva am zRurblis gadametebisa (Brunetti, M., 2000; 

Easterling, D.R., J.L.,2000). 
temperaturis eqstremalurad maRali da dabali maqsimu-

mebisa da minimumebis ganmeoradoba gamokvleulia rogorc 
wlis, aseve TviToeuli TvisaTvis. Tveebis eqstremaluri gada-
xrebis ganmeoradoba aTwleulebSi jamurad aris daTvlili. 

eqstremaluri temperaturebis ganmeoradobis ganawilebaSi 
anTropogenuri cvlilebis gamovlenis mizniT aRniSnuli samu-

Sao or etapad gaiyo da cal-calke aris Seswavlili drois 
1930-1960ww. da 1960-2002ww. periodebisaTvis. TviToeul periodSi 
gamoTvlilia mravalwliuri saSualo (norma), yvela zemoT 
xsenebuli sididisaTvis, dadgenilia Sesabamisi eqstremaluri 
zRurblebi, agebulia eqstremaluri SemTxvevebis ganmeorado-

bis grafikebi. gamovlenilia am sidideTa wrfivi trendebi 
(Gruza, G., E., 1999). 

miRebuli Sedegebis sailustracio masalebi warmodgenilia 
aRmosavleT saqarTveloSi - Tbilisis, xolo dasavleTSi qu-

Taisis meteosadgurebis magaliTze. 
rogorc ukve avRniSneT, Tbilisis meteosadguris monacemTa 

rigi erT-erTi yvelaze grZeli da srulyofilia. aRsaniSnavia, 
rom absoluturi maqsimumis mniSvneloba 1999 wels gaizarda 
0,40C –iT, Catarebuli analizi cxadyofs, rom pirvelidan meore 
periodSi gadasvlisas saSualo mravalwliuri norma 1,7 0C-iT, 
maRali da dabali zRurblis mniSvnelobebi ki 10C-iT gaizarda, 
TveebisaTvis SeiZleba gasaSualoebuli mniSvnelobebis moyva-

na, kerZod, saSualo norma daaxloebiT 1,50C-iT, zeda zRurbli 
20C-iT, xolo qveda -10C-iT gaizarda. maRali maqsimumebisaTvis 
ganmeoradobebs I periodSi wlis absoluturi sididisaTvis 
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ganurCeveli trendi aqvs, II periodSi igi icvleba mcire Sem-

cirebiT (nax.1.a.,b.). e.i. intensivobis gazrdas mohyva ganmeora-

dobis Semcireba. rac Seexeba dabal maqsimumebs, miuxedavad 
imisa, rom maTi intensivobac gazrdilia, ganmeoradoba orive 
periodSi mcirdeba(nax.1.g.,d.). 

rac Seexeba minimumebs, absoluturi minimumis mniSvneloba 
mkveTrad gazrdilia (absoluturi sididiT), saSualo mraval-

wliuri norma 1,80C –iT, qveda zRurbli 2,40C –iT da zeda 2,30C–

iT gaizarda. ganmeoradobebs dabali minimumebisaTvis mkveTri 
klebis (nax.1e.,v.), xolo maRali minimumebisaTvis ki matebis 
(nax.1.z.,T.) tendencia aqvT drois orive monakveTSi. 

fasanauris meteosadguris monacemebiT miRebuli Sedegebi 
axlosaa Tbilisis SedegebTan, im gansxvavebiT, rom aq wlis 
absoluturi maqsimumis saSualo mravalwliuri norma ufro 
mcired, 0,30

C–iT, xolo orive eqstremaluri zRurbli ki _ 
0,70

C-iT gaizarda.  
am ori sadgurisaTvis SeiZleba iTqvas, rom temperaturis 

amplitudis diapazoni Semcirda, radganac mininumebi maqsimu-
mebTan SedarebiT 2-jer gaizarda. 

duSeTisa da goris meteosadgurebisaTvis mravalwliuri 
norma ucvlelia, eqstermaluri zRurblebis  mniSvnelobebi ki 
umniSvnelod gaizarda, magram ganmeoradoba maRali maqsimume-
bisaTvis II periodidan mkveTrad izrdeba. am sadgurebzec 
minimumebis ganmeoradobaca da intensivobac mkveTrad Semcire-
bulia meore periodSi.   

quTaisis meteosadguris monacemebiT miuxedavad imisa, rom 
1999 wels absoluturi maqsimumi 10C–iT  gaizarda, Catarebuli 
kvleva gviCvenebs, rom drois meore periodSi wliuri norma 
0,40C–iT Semcirda, zeda zRurblis 0,20C–iT  Semcirebis miuxe-
davad misi ganmeoradoba I periodTan SedarebiT Semcirda 
(nax.2.a.,b.). qveda zRurbli gaizarda 0,70C–iT da ganmeora-
dobebic gaizarda (nax.2.g.,d.). maqsimumebis intensivobaca da 
ganmeoradobac quTaisSi klebulobs. 

absoluturi minimumi ucvlelia, saSualo wliuri TiTqmis 
20

C–iT  aris gazrdili. qveda da zeda zRvruli mniSvnelobebi 
Sesabamisad 2,30

C–iT da 2,10
C–iT  aris gazrdili (absoluturi 

sididiT), maTi ganmeoradobebis qceva erTnairia, pirvel naxe-
varSi izrdeba, meoreSi ki ganurCeveli trendi aqvs (nax.2. e., v. 
z.,T.).  
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nax.1 eqstremaluri temperaturebis ganmeoradoba. Tbilisi 
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onisa da xulos meteosadgurebisis monacemebiT, mra-
valwliuri normaca da eqstremaluri zRurblebis mniSvne-
lobac mcired gaizarda, xolo ganmeoradoba Semcirda. 

minimumisaTvis saSualo mravalwliuri norma gaizarda 
daaxloebiT 1,60

C–iT, zeda zRurbli _ 2,70
C–iT,  ganmeoradoba 

marTalia meore periodSi ufro naklebad, magram mainc iz-
rdeba. qveda zRurblic gazrdilia TiTqmis 20

C–iT (absolu-
turi sididiT), ganmeoradobebi ki orive periodSi iklebs. 

aRmosavleT saqarTvelosaTvis zogadad SeiZleba iTqvas, 
rom eqstremalurad dabali minimumebis intensivobaca da 
sixSirec Semcirebulia. maqsimumebis SemTxvevaSi iq, sadac in-
tensivoba gazrdilia, ganmeoradobebi mcirdeba, Tu inten-
sivobis matebas ara aqvs adgili, momatebulia ganmeoradoba. 

dasavleT saqarTvelosaTvis eqstremaluri minimumebi 
mcirdeba intensivobiTac da sixSiriTac, aRmosavleTisagan 
gansxvavebiT aq arc maqsimumebis zrdaa dafiqsirebuli. 
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uak 551.583.14 
eqstremaluri temperaturebis ganmeoradobis ganawileba saqarTvelos 
teritoriaze. /g.korZaxia, l.qarTveliSvili, n.kutalaZe/. hmi-s SromaTa 
krebuli. _2007_t. 111,gv,132-138,qarT.; rez. qarT., ingl., rus. 
naSromSi Seswavlilia aTwleulebSi (mcocavi aTwleulebiT) tempera-
turebis eqstremaluri mniSvnelobebis sixSireTa da intensiurobis 
cvlileba aRmosavleT da dasavleT saqarTveloSi klimatis Taname-
drove cvlilebis fonze. dadgenilia, rom aRmosavleT saqarTveloSi 
temperaturebis eqstremalurad dabali mniSvnelobebis sixSire da 
intensiurobac Semcirebulia, xolo maqsimumebTan mimarTebaSi – iz-
rdeba an intensiuroba an sixSire. dasavleT saqarTveloSi tempera-
turebis eqstremalurad dabali mniSvnelobebis sixSire da intensi-
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urobac mcirdeba, magram maqsimumebis zrda ar daikvirveba. il.2, lit. 
das. 5. 

 
UDC 551.583.14 

Distribution  of the recurrence of extreme temperatures in Georgia /G.Kordzakhia, 

L.Kartvelishvili, N. Kutaladze/ Transactions of the Georgian Georgian Institute of 

Hydrometeorology.-2007-v. 111,– p.132-138,- Georg..; Summ.Georg.,Eng., Russ. 

In the study changes of the intensity and frequency of extreme temperatures  in the decades 

(sliding decades) in East and West Georgia are investigated. It is established that in East 

Georgia the intensity and frequency of extremely low temperatures are decreased, 

conserning the maximum values – the intensity or frequency is increased. In West Georgia 

the intensity and frequency of extremely low temperatures are decreased, but increasing of 

the maximum values are not determined. Fig.2. Ref. 5. 

 

УДК 551.583.14 

Распределение повторяемости экстремальных температур в Грузии 
/Г.И.Кордзахия, Л.Г. Картвелишвили, Н.Б.Куталадзе/ Сб. Трудов Института 

Гидрометеорологии Грузии. – 2007. – т.111, – с.132-138, – Груз.; рез. Груз., Анг., 

Русск. 

В работе исследованы изменения интенсивности и частоты экстремальных значений 

температур в десятилетиях (скользящими десятилетиями) в Восточной и Западной 

Грузии на фоне современного изменения климата. Установлено, что в восточной 

Грузии интенсивность и частота экстремально низких значений температур 

уменьшено, а в отношении максимумов – увеличивается или интенсивность, или 

частота. В Западной Грузии интенсивность и частота экстремально низких значений 

температур уменьшено, но увеличение максимумов не установлено. Рис.2, лит. 5. 
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uak 551585  
garemos mdgomareobis operatiuli monitoringis roli 

qveynis usafrTxoebaSi (erayis magaliTze) 
 

erTiani hidrometeorologiuri procesebi atmosferos mi-
wispira fenaSi aregulirebs meteorologiuri movlenebis for-
mirebasa  da dabinZurebis mdgomareobas. garemos mdgomareobis 
monitoringis gansaxorcieleblad SesaZlebelia gamoyenebuli 
iqnas sxavasxva meTodebi (dasmuli amocanebis mixedviT). 

garemos mdgomareobis monitoringisaTvis farTod gamoi-
yeneba Tanamgzavruli informacia, rac saSualebas iZleva gare-
mos mdgomareobaze dakvirvebebi ganxorcieldes rogorc reg-
ionalur, aseve globalur masStabebSi imis mixedviT,YTu ra 
amocanebs vayenebT. 

saqarTvelo damoukidebeli ganviTarebis gzas adgas, rac 
axal moTxovnebs uyenebs mateorologiur samsaxurs. qveynis 
ekonomikuri ganviTarebisa da usafrTxoebisaTvis strategiul-
ad mniSvnelovania hidrometeorologiuri samsaxuriы maqsima-
luri Seыabamisoba qveynis moTxovnebTan.  

garda yoveldRiuri operatiuli prognozirebisa, qveyanaSi 
xorcieldeba ramdenime mniSvnelovani proeqti, romlebic sa-
Wiroebs hidrometeorologiur uzrunvelyofas, moqmedebs sawa-
rmoebi, romlebic iwvevs garemos dabinZurebas; teqnogenuri 
avariebis SemTxvevaSi arsebobs garemos dabinZurebis safrTxe 
transsasazRvro gadatanebiT. klimatis cvlilebis Sedegad 
mniSvnelovnad gaizarda stiqiuri movlenebis ricxvi, adamianis 
moRvaweobis Sedegad ki gaizarda ekologiuri katastrofebis 
ricxvic. 

erT-erTi umniSvnelovanesi proeqti ekonomikuri ganviTa-
rebis TvalsazrisiT, romelic xorcieldeba saqarTvelos ter-
itoriazeб aris "satransporto koridori evropa-kavkasia-azia". 
am satransporto koridoris hidrometeorologiuri momsaxu-
rebis  uzrunvelyofa unda ganapirobebdes qveyanaSi ekonomiku-
ri da ekologiuri mdgomareobis gaumjobesebas. hidrometeoro-
logiuri momsaxureba, am SemTxvevaSi, SeiZleba moicavdes Sem-
degi parametrebis prognozirebas: xilvadoba, miwispira air-
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dagroveba, koridoris kompleqsuri klimaturi parametrebi, ag-
reTve operatiuli hidrometeorologiuri situaciidan gamom-
dinare saWiroa trasaze moZraobis grafikis Sedgena. mniSv-
nelovania agreTve avtosatransporto saSualebebis  gazrdili 
raodenobiT moZraobisas qveynis teritoriaze  gamonabolqvi 
airebiT garemos dabinZurebis mdgomareobis operatiuli kont-
rolisa da Sefasebis srulyofili sistemis Seqmna.  

satransporto gadazidvebisas tvirTis usafrTxod gada-
zidvisTvis maqsimaluri yuradReba unda mieqces satransporto 
koridoris meteorologiuri da hidrologiuri saSiSi mov-
lenebis droul prognozirebasa da Sesabamisad, trasaze mo-
Zravi transportisaTvis informaciis droul miwodebas. es ki 
operatiuli prognozirebis maRal donesTan erTad moiTxovs 
kavSiris sistemebis Tanamedrove saSualebebiT aRWurvas. 

zemoT ganxiluli proeqtis analogiurad saqarTvelos te-
ritoriaze xorcieldeba mTeli rigi proeqtebisa, romelTa 
warmatebisaTvis aucilebelia maTi hidrometeorologiuri usa-
frTxoebis uzrunvelyofa. maT rigSi SegviZlia ganvixiloT: 
navTobsadenis monitoringi, Savi zRvis sanapiro zolisa da 
sufsis terminalis hidrometeorologiuri da garemos dabin-
Zurebis monitoringi, sarTiWalisa da ninowmindis WaburRi-
lebis monitoringi, sawarmoo gamonabolqvebis, globaluri 
ekologiuri katastrofebisa  da sxvaTa monitoringi. 

calke sakiTxad gvinda gamovyoT hidrometeorologiuri 
samsaxuris rolis mimoxilva qveyanasa Tu regionSi saomari 
moqmedebebis momdinareobisas. aseT periodebSi hidrometeo-
rologiuri samsaxuris TiToeul rgols gaaCnia Tavisi uz-
runvelyofis sfero: mniSvnelovania saaviacio momsaxureba, ha-
eris masebis moZraobis operatiuli prognozi. SesaZlo dabi-
nZurebis areebis gansazRvrisaTvis da am teritoriebze ga-
remos monitoringis gaZlierebisaTvis. 

garemos mdgomareobis monitoringis gansaxorcieleblad 
dakvirvebis sxvadasxva meTodebTan erTad farTod gamioiyeneba 
Tanamgzavruli informacia. Tanamgzavruli informacia saSua-
lebas iZleva garemos mdgomareobaze dakvirvebebi ganxorci-
eldes rogorc regionalur, aseve globalur masStabebSi. imis 
mixedviT, Tu ra amocanebs vayenebT, Tanamgzavruli  informa-
cia SeiZleba miRebul iqnas sxvadasxva meteorologiuri da 
buneba-resursis tipis Tanamgzavrebidan. dReisaTvis moqmedi 
Tanamgzavrebi sivrculi garCeviTobis mixedviT iyofa dabali, 
maRali da zemaRali garCeviTobis Tanamgzavrebad. 
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maRali (35 m) da saSualo (150 m) sivrculi garCeviTobis 
Tanamgzavrebidan miRebuli miwis zedapiris mravalarxiani 
gamosaxulebebi farTod gamoiyeneba garemos monitoringis 
amocanebis gadawyvetaSi. Tanamgzavruli informaciis monacemTa 
damuSaveba SesaZlebels xdis Semdegi saxis dakvirvebebis 
analizis Catarebas:  

 samrewvelo aerozolebiTa da gamonabolqvebiT 
daWuWyianeba da misi mosalodneli Sedegebi; 

 garemos rRvevis monitoringi _ eroziuli procesebi, 
mtvris qariSxlebi; 

 navTob da gazmompovebeli raionebisa da sadenebis 
monitoringi; 

 akvatoriisa da sanapiro zolis samrewvelo daWuWyianebis 
kontroli, garemos dabinZurebis anTropogenuli 
warmoSobis komponentebis Sefaseba sanapiro zonebSi; 

 xanZrebi navTobWaburRilebze da tyis masivebSi. 
zemoT moyvanili informaciis damuSavebisas zedapiris 

amrekvladobebs Soris gansxvaveba saSualebas iZleva satele-
vizio arxiT miRebul suraTebze gairCes sxvadasxva  
struqturebis  konturebi.  xilul  speqtrSi  miRebul  
suraTebze naTlad ikveTeba qvefenili zedapiris 
Taviseburebebi, romelic erTmaneTisagan mkveTrad gansxvavdeba 
amrekvladobiT. yvelaze metad maT Soris damaxasiaTebelia: 
1) gaudabnoebuli raionebi (albedo _  28-35%); 
2) wylis zedapiri (albedo _  2-7%); 
3) Tovliani zedapirebi (albedo _  50-70%); 
4) mcenareuli safariT dafaruli raionebi (albedo _  10-15%). 

      NOAA-s seriis polarul_orbitaluri Tanamgzavrebis 
frenis simaRle daaxloebiT 800km-ia. informacia gadmoicema 
suraTis avtomaturi gadacemis reJimSi (APT) or speqtrul 
diapazonSi: xilul da infrawiTel speqtrebSi. mowmendil, 
uRrublo amindSi qvefenili zedapiri Tavisi maxasiaTebeli 
niSnebiT gairCeva mkafiod, rac iZleva garemos monitoringi-
saTvis aucilebeli monacemebis dafiqsirebisa da Sefasebis 
saSualebas.  

hidrometeorologiis saxelmwifo departamentSi Tanam-
gzavruli informacia Semodis NOAA-s seriis polarul_or-
bitaluri Tanamgzavrebidan. miRebuli informacia saSualebas 
iZleva Sedges haeris masebis gadaadgilebis prognozi, rac 
gamoiyeneba ara mxolod temperaturuli reJimis dasadgenad, 
aramed dabinZurebuli haeris masebis SemoWrisa da te-
ritiriaze gadaadgilebis prognozisaTvisac.  
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gansakuTrebiT mniSnelovania haeris masebis moZraobis 
prognozi regionSi sagangebo situaciebis dros, rodesac ar-
sebobs teritoriis dabinZurebis safrTxe SemoWrili dabin-
Zurebuli haeris masebiT. 2003 wlis martis bolosa da ap-
rilis dasawyisSi erayis teritoriaze mimdinareobda saomari 
moqmedebebi. am periodSi hidrometeorologiis saxelmwifo de-
partamentis Sesabamisi samsaxurebi muSaobdnen operatiul re-
JimSi, rac moicavda: gaxSirebul dakvirvebebs garemos qimiur 
dabinZurebaze damatebiTi ingredientebis gazomviT da haeris 
masebis gadaadgilebis operatiul prognizirebas. aRniSnul 
periodSi Zalzed mcire iyo erayis teritoriidan saqarTvelos 
teritoriaze haeris masebis SemoWris albaToba. sul aseTi 
dafiqsirda oTxi dRe.  

 

 
 
sur.1 haeris masebis moZraoba samxreTidan (erayis omis 

dasawyisi). 
miuxedavad imisa, rom operatiulad dgeboda haeris masebis 

gadaadgilebis prognozi, Zalzed mniSvnelovani iyo radiome-
truli da qimiuri dabinZurebis qselis dakvirvebebis gaxSi-
rebul reJimSi muSaoba. saomari moqmedebebis periodSi ver 
vflobdiT srul informacias, Tu ra ekologiuri mdgomareoba 
iyo Seqmnili erayis teritoriaze, magram sainformacio saSua-
lebebiT Semodioda informacia eraySi WaburRilebis afeTqe-
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bis, agreTve birTvuli da masobrivi ganadgurebis iaraRis ga-
moyenebis saSiSroebis Sesaxeb. NOAA-s seriis polarul_orbi-
taluri Tanamgzavrebidan miRebuli informacia ki saSualebas 
ar gvaZlevda gvemsjela regionSi arsebul realur ekolo-
giur mdgomareobaze. 

regionaluri ekologiuri procesebis mimdinareobisas, 
rodesac moklebuli varT srulyofil informacias da aris 
safrTxe realuri mdgomareobis Sesaxeb informaciis damaxin-
jebisa, mniSnelovania maRali da saSualo sivrculi gar-
CeviTobis Tanamgzavruli informaciis floba. es iZleva re-
gionis dabinZurebis srulyofil suraTs da saSualebas mo-
gvcems teritoriaze dabinZurebuli haeris masebis SemoWramde 
gatardes gamafrTxilebeli da damcavi RonisZiebebi. es maq-
simalurad Seamcirebs garemosaTvis miyenebul zaralsa da 
aamaRlebs mosaxleobis usafrTxoebis garantiebs regionSi 
ekologiuri katastrofebis dros. 
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uak 551. 583. 14   
temperaturuli anomaliebis saukunoebrivi 

svla saqarTvelos teritoriaze 
 

XX saukunis 80-iani wlebis dasawyisidan dafiqsirebulma 
globaluri daTbobis procesebma haeris saSualo wliuri 
temperaturis cvlilebebis TvalsazrisiT gansxvavebuli reaq-
cia gamoiwvia msoflios sxvadasxva regionSi. kerZod, 1955–1974 
da 1975–1994 ww. periodebis saSualo wliuri temperaturebis 
SedarebiTma analizma gamoavlina dedamiwis zedapiris umetes 
nawilze daTbobis, xolo zogierT regionSi agrilebis tende-
ncia (hautoni da sxv., 1996). daTbobis yvelaze mkafiod (0,5 – 
1,00C–mde) gamoxatuli zonebi aRmoCnda evraziisa da Crdilo 
amerikis kontinentebis polarul seqtorebSi. 0,50C – mde daT-
bobis didma areebma moicva wynari okeanis aRmosavleTi da ce-
ntraluri nawilebi, agreTve indoeTis okeanis samxreTi seq-
tori. gansxvavebiT amisagan, 0,50C – mde acivebis sakmaod didi 
farTobebi dafiqsirda wynari okeanis CrdiloeT da samxreT 
seqtorebSi, atlantikis okeanis Crdilo nawilSi, xolo 0,250C–
mde agrilebis zonebi – atlantikis okeanis dasavleT seq-
torSi da afrikis kontinentis centralur nawilSi. amave ri-
gis agrileba gamoaSkaravda xmelTaSua zRvis aRmosavleT na-
wilSi da mis mimdebare teritoriebze Savi zRvis akvatoriis 
CaTvliT. 

aRniSnuli gamokvlevis CvenTvis erT-erT saintereso as-
peqts warmoadgens is faqti, rom xmelTaSua zRvis aRmosavleT 
nawilSi da mis mimdebare teritoriebze dafiqsirebuli agri-
lebis zonis sazRvari gadis lixis qedze, romlis aRmosav-
leTiT iwyeba daTbobis mkveTrad gamoxatuli are centriT 
axal miwasTan. ganxiluli garemoebis dasazusteblad 1996 – 
1999 ww. periodSi klimatis cvlilebis erovnuli programis 
farglebSi 90 meteosadguris dakvirvebis masalebis analizis 
safuZvelze Catarebul iqna saqarTvelos teritoriaze 1906 – 
1995 wlebSi haeris temperaturis cvlilebebis gamokvleva, 
romlis Sedegebi Tavmoyrilia monografiaSi (TavarTqilaZe da 
sxv., 1999). gamokvlevis Sedegebma daadastura gasul saukuneSi 
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saqarTvelos teritoriisaTvis globaluri monacemebiT miRebu-
li suraTis samarTlianoba. 

amave dros, klimatis cvlilebebis pirveli erovnuli 
moxsenebis SesrulebasTan dakavSirebiT, Seswavlil iqna XX 
saukuneSi saqarTvelos teritoriaze gansxvavebuli genezisis 
cirkulaciuri procesebisa (beritaSvili da CogovaZe, 1999; me-
treveli da metreveli, 2001) da regionSi sxvadasxva tipis 
landSaftebis (elizbaraSvili da elizbaraSvili, 2002) 
reaqcia gasul saukuneSi dafiqsirebul globalur daTbobaze.  

ramdenadac raime meteoelementis mravalwliuri cvli-
lebis trends ganapirobebs calkeul wlebSi saerTo saSua-
lodan gadaxris (anomaliebis) amplituda da sixSire, Cven 
miznad davisaxeT saqarTvelos teritoriaze instrumentuli 
gazomvebis safuZvelze haeris temperaturis mravalwliuri 
cvlilebebis trendis raodenobrivi Sefaseba XIX saukunis 
meore naxevridan 2000 wlamde saSualo Tviur temperaturaze 
da mis anomaliebze (ΔT≥0,10

C, an ΔT≤-0,1) dakvirvebis masalis 
gamoyenebiT. 

amisaTvis Cvens mier gamoyenebul iqna saqarTvelos te-
ritoriaze metnaklebad Tanabrad ganawilebuli da dakvirvebis 
xangrZlivi periodis mqone oc-oci sadguri (javaxiSvili, 1981). 

dakvirvebis rigebSi wyvetili periodebi aRdgenil iqna 
maxasiaTebel sadgurebTan arsebuli korelaciuri kavSirebis 
gamoyenebiT. dasaleT Tu aRmosavleT saqarTvelos teritori-
aze haeris saSualo Tviuri temperaturis anomalia, anu gada-
xra mravalwliur saSualodan, fiqsirdeboda rogorc movlena 
im SemTxvevaSi, Tu igi moicavda gansaxilveli teritoriis 50%-
ze mets. 

nax.1-ze mocemulia ganvlili saukunenaxevris ganmavlobaSi 
saqarTvelos teritoriaze aTwleulebSi Tvis saSualo 
temperaturis dadebiTi anomaliebis saSualo ricxvis cvaleba-
doba dasavleT da aRmosavleTi regionebisaTvis cal-calke. 
gasaSualoeba warmoebda regionSi SerCeuli sadgurebis mona-
cemTa mixedviT. 

am naxazidan Cans, rom aTwledSi haeris temperaturis 
saSualo Tviuri mniSvnelobebis dadebiTi anomaliebis ricxvi 
dasavleT da aRmosavleT saqarTveloSi nakleb cvlilebas ga-
nicdis da saSualod Seadgens dasavleTSi 50% (variaciis 
koeficientiT 0,08), xolo aRmosavleT saqarTvelos teritor-
iaze 53%-s (variaciis koeficientiT 0,15). naxazidan aSkaraa ag-
reTve, rom dasavleT saqarTveloSi 1900 – 1930-ian wlebSi ad-
gili hqonda dadebiTi anomaliebis ricxvis zrdas, Semdgom es 
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ricxvi TiTqmis ucvleli iyo 40 wlis manZilze 1940 – 1980 ww. 
periodSi, amis Semdeg ki xasiaTdeba garkveuli ryevadobiT. aR-
mosavleT saqarTveloSi 1900-iani wlebidan aRiniSneba daaxlo-
ebiT 20-wliani perioduli variaciebi, romlebic metnaklebad 
sinqronulad mimdinareobs dasavleT saqarTvelos variacieb-
Tan. korelaciis saerTo koeficienti monacemTa am or jgufs 
Soris aRmoCnda 0,38 toli, rac, miuxedavad garkveuli sinqro-
nulobisa, miuTiTebs monacemTa am or jgufs Soris dabal ur-
TierTkavSirze. rac Seexeba gasul saukunenaxevris ganmavlo-
baSi dadebiTi anomaliebis sixSiris cvlilebas, nax.1-ze moyva-
nili misi trendebidan Cans, rom dasavleT saqarTveloSi igi 
umniSvnelod Semcirda 1%-iT, xolo aRmosavleT saqarTveloSi 
sagrZnoblad gaizarda 10%-iT. 
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nax. 1.  dasavleT (1) da aRmosavleT (2) saqarTveloSi 

haeris temperaturis dadebiTi anomaluri Tveebis aTwledebSi 
ganmeoradobis (%) saSualo ricxvis msvleloba XIX–XX ss. 

   
metad saintereso suraTi gamoikveTa miRebul monacemTa 

wlis civ (noemberi – marti) da Tbil (aprili–oqtomberi) 
periodebad dajgufebis Sedegad (nax.2).  

am naxazidan Cans, rom rogorc dasavleT (a), aseve aR-
mosavleT saqarTvelos (b) teritoriaze saSualo Tviuri tem-
peraturebis dadebiTi anomaliebis ganmeoradobis mravalwli-
uri svla wlis civ (1,3) da Tbil (2,4) periodebSi metnaklebad 
asinqronulad mimdinareobs e.i. mravalwliur WrilSi civ pe-
riodSi dadebiTi anomaliebis ganmeoradobis zrdas Tan sdevs 
am anomaliebis ganmeoradobis Semcireba Tbil sezonSi da pi-
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ruku, anu Tbil zamTars Tan sdevda SedarebiT grili zaf-
xuli da piriqiT - SedarebiT mkacr zamTars - cxeli zafxuli. 
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nax.2. haeris temperaturis dadebiTi anomaluri Tveebis aTwle-
debSi ganmeoradobis (%) saSualo ricxvis msvleloba XX ss. 
dasavleT saqarTveloSi (a) wlis civ (1), da wlis Tbil (2) 
periodebSi; aRmosavleT saqarTveloSi (b) wlis civ (3) da 
wlis Tbil 4) periodebSi. 
 

marTalia, variaciebis dadgenili amplituda ar SeiZleba 
CaiTvalos didad, radgan igi ZiriTadad meryeobs aTwledebSi 
5-10% farglebSi, magram SefardebiT erTeulebSi igi arc Tu 
mcirea da aRwevs 50%-s. aRniSnuli kanonzomiereba, rogorc 
Cans, dairRva 1990 wlidan, rodesac orive regionSi wlis 
orive sezonSi temperaturis dadebiTi anomaliebis zrdis 

  

(a) 

1 

2 
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tendencia fiqsirdeba. es bunebrivicaa,radgan msoflio 
meteorologiuri organizaciis bolo monacemTa Tanaxmad 
(WMO, 2003), globaluri daTbobis procesma gansakuTrebiT 
gamokveTili saxe miiRo 1990-iani wlebis meore naxevridan. 

rac Seexeba ganvlil saukuneSi saSualo Tviuri tempera-
turebis dadebiTi anomaliebis saerTo cvlilebis tendencias 
regionebis mixedviT, nax.2-ze moyvanili monacemebis Tanaxmad 
dasavleT saqarTvelos teritoriaze wlis Tbil periodSi 
saukunis manZilze maTi ganmeoradoba gaizarda 25-dan 28%-mde, 
xolo wlis civ periodSi umniSvnelod Semcirda 2%-iT. Sesaba-
misi maCveneblebi aRmosavleT saqarTvelos teritoriisaTvis 
toli aRmoCnda 8% (Tbili sezoni) da  ucvleli (civi sezoni). 

saSualo Tviuri temperaturebis dadebiTi anomaliebis 
ganmeorebadobasTan erTad gamoTvlil iqna agreTve saSualo 
Tviuri temperaturebis uaryofiTi anomaliebis ganmeoreba-
dobac (cxr. 1.). 

 
cxrili 1. XX saukunis ganmavlobaSi dasvleT da aRmosavleT 
saqarTveloSi haeris temperaturis dadebiTi da uaryofiTi an-
omaluri Tveebis ganmeoradoba (%) wlis civ da Tbil sezonebSi. 

regioni 
temperaturis 
anomalia, 0C 

XI–III IV–X wliuri 

dasavleT saqarTvelo 
ΔT     0,1 

ΔT    -0,1 

55 
45 

45 
55 

49 
51 

aRmosavleT saqarTvelo 
ΔT    0,1 

ΔT   -0,1 

58 
42 

52 
48 

54 
46 

 

am monacemebidan Cans, rom XX saukuneSi haeris temperatu-
ris dadebiTi anomaliebis ganmeoradoba, uaryofiT anomalie-
bis ganmeoradobasTan SedarebiT, wlis civ periodSi dasavleT 
saqarTveloSi 10% -iT metia da wlis Tbil periodSi 10%-iT 
naklebia, xolo aRmosavleT saqarTveloSi wlis civ periodSi 
16%-iT da wlis Tbil periodSi ki 4%-iT metia. wliur WrilSi 
dasavleT saqarTveloSi uaryofiTi anomaliebis ganmeoradoba 
mcired (2%-iT) sWarbobda dadebiTi anomaliebis ganmeorado-
bas, maSin roca aRmosavleT saqarTveloSi dadebiTi anoma-
liebis ganmeoradoba 8%-iT meti aRmoCnda uaryofiTi anoma-
liebis ganmeoradobaze. 

ganxilul periodSi uaryofiTi anomaliebis ganmeoradobis 
ryevadoba aTwleulebis mixedviT naCvenebia nax. 3-ze. moyvanili 
ori grafiki mowmobs imas, rom wliuri gasaSualoebisas 
uaryofiTi anomaliebis msvleloba dasavleT da aRmosavleT 
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saqarTveloSi daaxloebiT sinqronulad warmoebs. korelaciis 
koeficienti monacemTa am or jgufs Soris toli aRmoCnda 
0,54-isa. amasTan uaryofiTi anomaliebis saSualo ricxvma 
dasavleT saqarTveloSi Seadgina 51% (variaciis koeficientiT 
0,08), xolo aRmosavleT saqarTveloSi 46% (variaciis 
koeficientiT 0,13). 
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nax 3. dasavleT (1) da aRmosavleT (2) saqarTveloSi haeris 
temperaturis uaryofiTi anomaluri Tveebis aTwledebSi 
ganmeoradobis (%) saSualo ricxvis msvleloba XIX–XX ss. 

 

uaryofiTi anomaliebis saerTo cvlilebis trendebis 
ganxilva mowmobs, rom dasavleT saqarTveloSi uaryofiTi an-
omaliebis ganmeoradoba gasuli saukunis manZilze umniSvne-
lod gaizarda, xolo aRmosavleT saqarTveloSi dafiqsirda 
maTi ganmeoradobis Semcireba 50-dan 44%-mde. 

amrigad, ganxiluli monacemebidan SeiZleba davaskvnaT, rom 
ganvlil periodSi, romelic saukuneze met xans moicavs, da-
savleT saqarTvelos teritoriaze adgili hqonda sustad ga-
moxatul agrilebas, maSin rodesac aRmosavleT saqarTveloSi 
aSkarad gamovlinda daTbobis tendencia. nax.1 da nax.3-ze 
moyvanili mrudebis Sedareba gviCvenebs, rom saqarTvelos or 
regions Soris dadebiTi anomaliebis ganmeoradobaSi gacile-
biT naklebi kavSiri SeimCneva, vidre uaryofiTi anomaliebis 
ganmeoradobaSi. masalis analizis Sedegad gamovlinda, rom is 
SemTxvevebi, rodesac raime niSnis anomalia erTdroulad mo-
icavs orive regionis teritorias, ufro xSirad meordeba ga-
zafxulze. amave dros, temperaturis uaryofiTi anomaliebis 
sinqronuloba ZiriTadad unda mieweros dasavleTidan haeris 
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civi masebis mZlavr SemoWrebs, xolo anomaliebis asinqro-
nuloba, rodesac aRmosavleT saqarTveloSi acivebis fonze 
fionuri efeqtis Sedegad adgili aqvs dasavleT saqarTveloSi 
mniSvnelovan daTbobas, umeteswilad dakavSirebulia haeris 
SedarebiT civi masebis aRmosavleTidan Zlier SemoWrebTan. 
zemoT xsenebul naSromSi (beritaSvili da CogovaZe, 1999) 
globalur daTbobasTan kavSirSi dadgenili procesebis Sede-
gad saqarTvelos teritoriaze am tipis procesebis ganmeora-
dobis Semcirebaa mosalodneli, rac ufro iSviaTs gaxdis 
regionebs Soris mkveTri anomaliebis warmoqmnas. 

miRebuli Sedegebi alternatiuli midgomiT adasturebs (Ta-
varTqilaZis da sxv., 1999) mier dadgenil dazustebul monace-
mebs globalur daTbobis procesebze dasavleT da aRmosa-
vleT saqarTvelos gansxvavebuli temperaturuli reaqciis Se-
saxeb. haeris temperaturis anomaliebis gamovlenili kanonzo-
mierebani SeiZleba gaTvaliswinebul iqnas XXI saukuneSi sa-
qarTvelos teritoriaze temperaturis modelur gamoTvlebSi. 

avtorebi madlobas uxdian prof. e. elizbaraSvils xel-
naweris guldasmiT gacnobisa da gamoTqmuli SeniSvnebisaTvis. 
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uak 551. 583. 14 
temperaturuli anomaliebis saukunoebrivi svla saqarTvelos 
teritoriaze. /b.beritaSvili,r.mesxia/. hmi-s SromaTa krebuli – 2007 
t.111 gv.144-151, qarT., rez. qarT. ingl. rus. 
XIX–XX ss. dakvirvebis masalebis safuZvelze ganxilulia dasavleT 
da aRmosavleT saqarTveloSi haeris saSualo Tviuri temperaturis 
anomaliebis aTwledebSi ganmeoradobis cvlileba wlis ganmavlobaSi, 
wlis civ (XI–III) da Tbil (IV–X) sezonebSi. dadgenilia dasavleT 
saqarTveloSi temperaturis dadebiTi anomaliebis ganmeoradobis um-
niSvnelo klebis, xolo aRmosavleT saqarTveloSi matebis tendenci-
ebi. Sebrunebuli msvleloba aqvs uaryofiT anomaliebs. es iribad ad-
asturebs sxva avtorTa mier miRebul Sedegebs da SeiZleba gamoye-
nebul iqnes XXI saukuneSi klimatis cvlilebasTan dakavSirebuli 
sxvadasxva amocanebis gadasaWrelad. 

 
UDC 551.583.11 

Secular course of temperature anomalies on the territory of Georgia /B. Beritashvili, R. 

Meskhia/. Transactions of the Georgian Georgian Institute of Hydrometeorology, 2007  , 

v.111, p.144-151,- Georg., Summ. Georg., English., Russ.  

On the basis of observational data for XIX – XX centuries mean number of recurrence of 

average monthly air temperature anomalies throught the year, in the cold (XI – III) and 

warm (IV – X) seasons for western and eastern parts of Georgia is discussed. The  

tendencies for insignificant decrease of positive anomalies in Western Georgia and their 

increase in Eastern Georgia are revealed. The inverse course is established for negative 

anomalies. This indirectly confirms the results obtained by other authors and could be used 

for the solution of different problems related with the climate change processes.  
 
УДК 551.  583- 14 
Вековой ход температурных аномалий на территории Грузии / Б. Ш. 
Бериташвили, Р. Ш, Месхиа / Сб. Трудов Института Гидрометеорологии Грузии, 
2007, т.111, с.144-151, Груз., Рез. Груз., Анг., Русск.   
На основе  данных наблюдений за XIX – XX вв. рассмотрена повторяемость 
среднего числа аномалий среднемесячной  температуры воздуха за год, за 
холодный ( XI – III) и тѐплый (IV – X) сезоны на территории Западной и 
Восточной Грузии. Установлены тенденции незначительного уменьшения частоты 
положительных аномалий в Западной Грузии и их возрастания в Восточной 
Грузии. Обнаружен обратный ход для отрицательных  аномалий. Это косвенно 
подтверждает справедливость результатов, полученных ранее другими авторами и 
может быть использовано для решения различных задач, связанных с 
процессами изменения климата. 
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uak 581.143 
mravalwliani kulturebis mosavlis 

formirebis maTematikuri modelireba 
 

akademikosma qsenia baxtaZem Seqmna Teoria, romlis mixed-
viTac Cais buCqis ylortwarmoqmnis saerTo ritmSi SeiZleba 
aRniSnuli yofiliyo zrdis ori, metnaklebad TvalsaCinod 
gamoxatuli, periodi: gazafxulis-maisSi da zafxulis-ivlis-
agvistoSi. zrdis am periodebis Semdeg adgili aqvs garkveul 
Sesvenebebs: zafxulSi (ivnisSi) mokle xniT da zamTarSi 
(noembridan martis Sua ricxvebamde) e.w. zamTris Sesveneba 
(baxtaZe 1971). am Teoriam ivnisis depresiis Sesaxeb sakmaod 
farTo gavrceleba da aRiareba moipova, magram, praqtikulad, 
aravis ar uCvenebia Cais foTlis mosavlis aseTi dinamika 
savegetacio periodSi. Tu Cais foTlis mosavlis saSu-
alomravalwliur dinamikas davakvirdebiT, aRmoCndeba, rom 
arcerT mruds Cavardna ara aqvs ivnisis TveSi, piriqiT, yvela 
nakveTze mosavali ivnisSi gacilebiT metia, vidre maisSi. 
rogorc Cans, zogierTi avtori swored am safuZvelze ar 
eTanxmeboda Caisa da subtropikuli kulturebis samecniero-
kvleviTi institutis mier wamoyenebul Teorias (xamzaevi, 1950). 
1970 wels me obninskidan Cavedi CaqvSi da Sevxvdi qsenia 
baxtaZes. is moxuci iyo, me ki axalgazrda, Tanac mixvda, rom 
SemeZlo gamoTvliTi teqnikis gamoyenebiT damemuSavebina did-
Zali masala, ris gamoc momca sakuTari SromiT aTeuli 
wlebis manZilze dagrovili unikaluri eqsperimentaluri 
monacemebi-es iyo didi sizustiTa da SeupovrobiT mopovebuli 
Sedegebi. me es monacemebi obninskSi waviRe da daviwye Sroma. 
maSin axalgazrda gaxldiT da dRe da Rames vasworebdi. 
Tviurs da dekadurs ki ara da yoveldRiur monacemebs 
vaanalizebdi. ramdenime TveSi aRmoCnda, rom Cais foTlis 
mosavlis dinamikaSi arsebobs ara marto ivnisis “Cavardna”, 
aramed, ufro metic, aSkara gaxda Cais buCqis ylortwarmoqmnis 
talRuri buneba. krefis sezonis ganmavlobaSi ritmulad 
icvlebian Cais ylortis saSualo nazrdi, mosakrefad 
Semosuli ylortebis raodenoba da Cais foTlis mosavali. 
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aRmoCnda, rom am movlenas adgili aqvs aWaraSi, guriaSi, afxa-
zeTSi da imereTSi. Cais mosavlis dinamikis ritmuloba 
SeimCneva indoeTSi, malaiziaSi, ceilonze da sxv. 

aqtiuri periodebis pasiuriT Secvlis mizezad baxtaZe Cais 
mcenaris biologiur Taviseburebebs miiCnevs. m. daraselias 
azriT, mosavlis Semcireba ivnisis TveSi araa gamowveuli 
sakvebi elementebis naklebobiT an amindis pirobebiT. Tumca m. 
xamzaevi (xamzaevi, 1950) aRniSnavs, rom im wlebSi, roca 
tardeboda daraseliasa da baxtaZis dakvirvebebi, ivnisis 
depresia swored amindis pirobebiT iyo gamowveuli. baxtaZisa 
da krasnovisagan gansxvavebiT pokrovski (pokrovski, 1936) da 
ali-zade (ali-zade, 1959, 1964) Tvlidnen, rom Cais mcenaris 
Sesvenebis periodi iZulebiTia da fardobiTi. ali-zadem 
krefis sezonSi mcenaris organoebSi ver aRmoaCina nukleinis 
mJavebis cvlaSi gadaxrebi da, am safuZvelze, daaskvna, rom 
teniT uzrunvelyofis pirobebSi Cais buCqs ar aqvs zafxulis 
Sesveneba. 

sazRvargareTel avtorTa umravlesobas eWvi ar epareba 
Cais mosavlianobis dinamikis ritmulobaSi, magram erTxmad 
aRniSnavdnen, rom am ciklebis sigrZe ucnob faqtorebzea damo-
kidebuli (laikoki, 1960, portsmuti, 1957, vigti da barua, 1955). 

sakmaod male davamtkice, rom Cais mosavlis aRniSnuli 
ritmuloba araa damokidebuli haeris temperaturaze, nale-
qebze, haeris tenianobaze, mzis naTebis xangrZlivobasa da 
niadagis tenianobaze, magram mivxvdi, rom ylortwarmoqmnis 
talRuri bunebis Seswavlisa da Sesabamisi modelis Sesaq-
mnelad aucilebelia didi raodenobis biometruli infor-
maciis damuSaveba (arvelaZe, 1998). 

nax.1-ze warmodgenilia ylortebis xilvadi zrdis daw-
yebisa da mosakrefad Semosvlis eqsperimentaluri funqciebi. 

a-ze naCvenebia (t) funqcia, romelic gamoxatavs zrdadi ylo-
rtebis damokidebulebas droze, romlis aTvla warmoebs wina 

rigis ylortebis mokrefidan. suraTis b-nawilze agebulia (t) 
funqcia, romelic gamoxatavs mosakrefad Semosuli ylortebis 
raodenobis damokidebulebas droze, romelic aiTvleba xil-
vadi zrdis dawyebidan. orive SemTxvevaSi dro t pentadebSia 
gamoxatuli. 

rogorc naxazidan Cans, yoveli Semdegi rigis ylortebi 
zrdas iwyeben araerTdroulad, sxvadasxva drois gasvlis 
Semdeg wina rigis ylortebis mokrefidan. erTi da imave rigis 
ylortebis mosakrefad Semosvlac araerTdroulad xdeba. 
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erTi da imave rigis ylortebis mosakrefad Semosvla SeiZ-
leba warmodgenili iqnas xilvadi zrdis dawyebis funqciis 
uSualo gaTvaliswinebis gareSe. saSualod, dasavleT saqa-
rTvelos pirobebSi daaxloebiT cxra pentadis ganmavlobaSi 
Semodis sakrefad erTidaigive rigis ylortebi. 

 

 
 

nax. 1 ylortebis xilvadi zrdis dawyebis da mosakrefad 

Semosvlis funqciebi: a – xilvadi zrdis dawyebis funqcia (t); 

b – ylortebis mosakrefad Semosvlis funqcia (t). 
  

erTi rigis ylortebis mosakrefad Semosvlis procesi 

SeiZleba aproqsimirebuli iqnas 
bta

maxt e1FF  /  logis-

tikuri mrudiT, sadac Ft aris raodenoba erTi rigis ylor-
tebisa, romlebic t droisaTvis momwifdnen mosakrefad; Fmax-
erTi rigis ylortebis maqsimaluri raodenoba procentebSi 
(100%); a da b parametrebi gansazRvraven integraluri mrudis 
daxras, simrudes da gadaRunvis wertils; t-dro (pentadebSi), 
romelic gavida ylortebis krefis dawyebidan. 

 swored amis Semdeg iwyeba yvelaze mTavari: rogor 
aRvweroT ylortwarmoqmnis dinamika savegetacio periodis 
ganmavlobaSi am funqciebis saSualebiT. giTxraT simarTle, 
Zalian gamiWirda, adamianebi, romlebic am sakiTxebiT ar iyvnen 
dakavebuli, verafers meubnebodnen. saWiro gaxda axali 
biometruli procesis maTematikuri aRwera. sabolood, ra Tqma 
unda, me TviTon Sevqmeni ylortwarmoqmnis procesis maTema-
tikuri modeli. 

aRniSnuli procesis kompiuterze gamoTvlis Sedegebi naCve-
nebia nax. 2-ze.  
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nax.2. mosakrefad Semosuli ylortebis raodenoba avegetacio 
periodSi: 1-modeliT gamoTvlili N(t); 2-aproqsimacia N(t).N  

 
empiriuli mrudi N(t) SeiZleba aproqsimirebuli iqnas mile-

vadi rxevis gantolebiT     00

t

0 AtsineAtN  


, sa-

dac  tN


 mosakrefad Semosuli ylortebis gamoTvlili rao-

denobaa, t-dro;NA0, , , 0-empiriuli parametrebia, romlebic 
gansazRvruli iqna k xarisxis funqciis minimizaciis Sedegad 

     
2n

0t

00

t

0 AtsineAtNK 


  .. parametrebis gansa-

sazRvravad gamoyenebuli iqna rozenbrokis (rozenbroki, 1966) 
meTodi.  

Seqmnili modelebis mixedviT Catarebulma gamoTvlebma 
gviCvenes, rom isini ylortwarmoqmnis procesebs adeqvaturad 
aRweren da TvalsaCinod warmoadgenen Cais mosavlis dinamikis 
talRur bunebas krefis sezonSi. 

amrigad, Cais buCqis ylortebis zrdis procesis zogadi 
biologiuri kanonzomierebebis safuZvelze SemuSavebuli iqna 
ylortwarmoqmnis naxevradempiriuli maTematikuri modeli, 
romelic mosavlis formirebis process aRadgens savegetacio 

periodis ganmavlobaSi (modelis parametria t-dro).   

modelis pirvel variantSi gamoyenebulia Cais ylortebis 

zrdisdawyebisa da mosakrefad Semosvlis (t) da (t) fun-
qciebi, romelTa yoveli krefis Semdeg ganmeorebiTa da 
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erTmaneTze zeddebiT formirdeba mokrefili ylortebis 
raodenobis N(t)-s talRuri buneba. 

modelis meore varianti eyrdnoba erTi rigis ylortebis 
momwifebis F(t) funqcias da mosavlis dinamikas warmoadgens 
krefebis mixedviT savegetacio periodis ganmavlobaSi 
(krefebis siRrmisa da sixSiris gaTvaliswinebiT). 

modelis mesame variantSi, romelsac safuZvlad udevs 
ylortis zrdis kanonzomiereba, matriculi Teoriis elemen-
tebis gamoyenebiT gamoiTvleba Cais ylortis saSualo nazr-
dis dinamika savegetacio periodSi. 

 ra mogvca, sabolood, procesis maTematikurma modelma? 
upirveles yovlisa, pasuxi gaveciT kiTxvas aqvs Tu ara Cais 
mosavlis dinamikas savegetacio periodSi talRuri buneba? me-
ore da mTavari isaa, rom es procesi aRmoCnda bioagro-
teqnikuri bunebis: mcenaris zrdis kanonzomierebas Tan erTvis 
agroteqnikuri procesi-krefa. yovelive es warmoSobs talRur 
dinamikas. garda amisa, ukve saSualeba gveZleva SeviswavloT 
sxva faqtorebis wvlili, kerZod, amindis gavlena Cais buCqis 
mosavlianobaze. Tu mosavals ganvixilavT mTeli sezonis 
ganmavlobaSi, maSin bioagroteqnikuri buneba imdenad arevs 
mosavlis dinamikas, rom TiTqmis SeuZlebeli xdeba amindis 
gavlenis Sefaseba. amjerad ki, es modeli saSualebas iZleva 
gavaTavisufloT Cais monacemebi talRuri bunebisagan da 
darCenili nawili davukavSiroT aminds. 

aseT regresiul models “klimati-Cais mosavali” aqvs saxe  
                   

Qi=exp[c1(a1Ti+ a2Ti
2
)+ c2(b1Ri+ b2Ri

2
)+c0], 

 

sadac  a1, a2, b1, b2, c1, c2, c0 koeficientebia, romelTa 
gansazRvra xdeba umcires kvadratTa meTodiT. korelaciis 
koeficienti am modeliT gamoTvlilsa da faqtiur mosavlebs 
Soris r=0.95. aRmoCnda, rom haeris saSualodekaduri 
temperaturis gazrdisas izrdeba Sesabamisi krefis mosavali. 
dasavleT saqarTvelos pirobebSi ar gvxvdeba Tviuri 
temperaturis maRali mniSvnelobebi, romlebic Seamcireben 
mosavals. mosavlis naleqebTan kavSiric arawrfivia. 

kubaze muSaobisas Cems gankargulebaSi aRmoCnda kubis 150 
wertilSi 50 wliani monacemebi-Saqris lerwamSi Saqrianobis 
Semcveloba da biomasa. am masalaze bevri kargi Sedegi iqna 
miRebuli, magram amJamad minda mxolod erTi momenti 
gavixseno. 
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Saqris lerwmis Saqrianobis mravalwliuri dekaduri 
monacemebis analizis Sedegad cxadi gaxda, rom noembris 
Tvidan Saqrianoba TandaTan izrdeba da momdevno wlis martis 
bolos- aprilis dasawyisSi aRwevs maqsimums, ris Semdegac 
iwyebs sakmaod swraf Semcirebas da ivlisis TveSi minimumamde 

ecema. Saqrianobis kubisaTvis gasaSualoebuli mrudi (tk) 
(Saqrianobis mniSvnelobebi gamosaxulia misi maqsimaluri 
mniSvnelobis nawilebSi. dekadebis mixedviT t1=1 mimdinare 
wlis seqtembris pirveli dekadaa, xolo t36=36 momdevno wlis 
agvistos bolo dekada) gamoxatavs klimatis efeqts Saq-
rianobis dinamikaSi da misi damakmayofilebeli aproqsimacia 
ase gamoiyureba  

(tk)=0.5/1+exp(4.777-0.444tk)1/1+exp(-15.85)(1+0.58tk), 

sadac e aris naturaluri logariTmis fuZe. am gamosaxu-
lebaSi koeficientebi gansazRvrulia x. rozenbrokis mixedviT. 

Saqris saerTo raodenoba C damokidebulia saSualo saheq-

taro biomasis m , saSualo Saqrianobis c  da Saqris lerwmiT 

dakavebuli saerTo farTobis S sidideze C m  c S. am 

formulaSi m S.=M warmoadgens lerwmis Reroebis jamur 
biomasas, romelic aRebulia S farTobidan. aqedan gamomdinare, 

C M c . Tu 


  aris agrosamrewvelo kompleqsebis saSualo, 

sameurneo simZlavre, safris (Saqris lerwmis aRebis periodi) 

xangrZlivoba Tz SeiZleba ganisazRvros formuliT Tz=M/


 . -s 

stabilurobis SemTxvevaSi lerwmis aReba da damuSaveba Tanab-

rad mimdinareobs droSi, ris gamoc c  ganisazRvreba rogorc sa-

fris manZilze gasaSualoebuli sidide   


 k

H

t

tHk

max dtt
tt

c
c ,  

sadac tH da tk safris dawyebisa da damTavrebis TariRebia.   
am formulidan kargad Cans, rom saSualo Saqrianoba 

safris ganmavlobaSi c  uSualo kavSirSia safris dawyebisa da 
damTavrebis TariRebTan da, aqedan gamomdinare, safris 
xangrZlivobasTan T=tk-tH. 

saSualod, kubaze, samocian wlebamde safra mimdinareobda 
sami Tvis manZilze (Tebervali-aprili), samociani wlebidan ki 
misi xangrZlivoba daaxloebiT TvenaxevriT gaizarda (ianvari-
maisi); safris periodis aseTi gaxangrZlivebis Sedegad 
saSualo Saqrianoba Semcirdeba 
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    

20

6

maxmaxmax
max

18

9

max c040c9380c9780dtt
14

c
dtt

9

c
c ....

kubaze, yovelwliurad, daaxloebiT, 50-60 milioni tona Saqris 
lerwami gadamuSavdeba da misi maqsimaluri Saqrianoba, 

saSualod, maxc =12.50% Seadgens. am SemTxvevaSi c  Semcirdeba 

c =0.50%-iT. Saqarze gaangariSebiT es soliduri sididea da 
qveynis masStabebiT 250-300 aTas tona sufTa Saqars niSnavs. 

amrigad, maTematikuri modelireba warmoadgens kvlevis 
mniSvnelovan instruments, romelic saSualebas gvaZlevs 
SeviswavloT procesis fizikur-maTematikuri mxare da, rac 
mTavaria, masSi monawile calkeuli faqtorebis sruli efeqti 
SevafasoT           
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SemuSavebulia Cais buCqis ylortwarmoqmnis naxevradempiriuli 
maTematikuri modeli, romelic saSualebas iZleva aRvadginoT 
ylortebis mosakrefad Semosvla da avxsnaT Cais mosavlis 
talRiseburi dinamikis mizezi savegetacio periodis ganmavlobaSi. 
modeli gamoiyeneba mosavlis amindis faqtorebTan formaluri 
kavSiris warmosadgenad. agebulia Cais mosavlis meteorologiur 
faqtorebze damokidebulebis regresiuli modeli. 
Saqris lerwamSi Saqrianobis dinamikis analizis safuZvelze 
agebulia safris ganmavlobaSi Saqris Semosvlis modeli, romelic, 
gamoyenebis SemTxvevaSi, iZleva damatebiT 250-300 aTas tona sufTa 
Saqars yovelwliurad. 
naCvenebia, rom maTematikuri modelireba warmoadgens kvlevis 
mniSvnelovan instruments, romelic saSualebas gvaZlevs Sevis-
wavloT procesis fizikur-maTematikuri mxare da, rac mTavaria, 
SevafasoT masSi monawile calkeuli faqtorebis sruli efeqti.   
 

UDC 581.143 

Matematikal Modeling of Perennisl Crop Formation. /G. Arveladze/ Transactions of the 

Georgian Georgian Institute of Hydrometeorology. 2007. –v.111,-p.152-159.-Georg.-

.Summ. Georg., Ing., Russ. 

A semi-empirical mathematical model of tea shoot production is developed. The model 

reproduces the growth of tea shoots and explains the couse of the wave-type dynamics of tea 

yield during the vegetative period. It is used for a formal representation of the correlation 

between weather and tea yield. The regression model of the dependence of tea yield on 

meteorological factors is developed. 

On the basis of data analysis a model is developed describing the accumulation of sugar in 

the sugar-cane during the safra period, which makes it possible to get extra 250-300 

thousand tonnes of pure sugar annually. 

It is shown that mathematical modelling is a mighty tool of research that allows to examine 

the physical and mathematical aspects of the process and, that is most important, to assess 

total effect of separate factors taking part in it.  
 

УДК 581.143 

Математическое моделирование формирования урожая многолетных культур. 

/Г.А. Арвеладзе/ сб. Трудов Института Гидрометеорологии Грузиию –2007.-т.111-  с-

152-159, -Груз.  рез.  Груз., Анг., Русск., 

Разработана полуэмпирическая математическая модель побегообразования чайного 

куста, которая позволяет восстановить временной ход поступления побегов к сбору и 

объяснить причину волнообразной динамики урожая чая в течение вегетационного 

периода. Она используется для формального представления связи урожая с 

погодными условиями. Построена регрессионная модель зависимости урожая чая от 

метеорологических факторов.  

На основе анализа данных построена модель поступления сахара в сахарный тростник 

в течение сафры, которая даѐт возможность получения дополнительно 250-300 тысяч 

тонн чистого сахара ежегодно. 

Показано, что математическое моделирование представляет собой значительный 

инструмент исследования, который позволяет изучить физико-математические 

стороны процесса и, что главное, оценить полный эффект участвующих в нем 

отдельных факторов.    



 160 

meteorologia-METEOROLOGY-МЕТЕОРОЛОГИЯ 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
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uak 630:551.58 
kaxeTis regionSi fermerul meurneobaTa ganviTareba 

agroklimaturi pirobebis gaTvaliswinebiT 
 

soflis meurneobaSi mravaldargovani fermeruli meurne-
obebis ganviTarebisaTvis uaRresad didi mniSvneloba aqvs, ag-
roklimaturi resursebis maqsimalurad da efeqturad gamoye-
nebas, radgan isini ZiriTadad gansazRvraven sasoflo-sameur-
neo kulturebis produqtiulobas. amitom fermerebi unda iTva-
liswinebdnen TavianTi meurneobebis teritoriebze rogoria 
agroklimaturi maxasiaTeblebi, haerisa da niadagis tempera-
turebi, atmosferuli naleqebi, saSiSi meteorologiuri mov-
lenebi (yinvebi, wayinvebi, Zlieri qarebi), romelTa mixedviT 
SeiZleba ganisazRvros, Tu ra mimarTulebis fermeruli meur-
neoba Seuxamon arsebul pirobebs_ mevenaxeobis, mexileobis, me-
marcvleobis mebostneobis, mecxoveleobis Tu sxva. fermeruli 
meurneobebisadmi aseTi midgoma aamaRlebs maTi warmoebis ren-
tabelobas. 

saqarTveloSi fermeruli meurneobebis ganviTarebisaTvis 
ganvixilavT kaxeTis regions, sadac adgilobrivi agroklima-
turi pirobebidan gamomdinare, SesaZlebelia didi raodenobiT 
marcvleulis miReba (saSemodgomo da sagazafxulo xorblis, 
qeris, simindis da sxva), aseve xelsayreli pirobebia vazis 
sxvadasxva jiSebis, eTerzeTovani da zeTovani teqnikuri kul-
turebis, mexileobis, mebostneobis da sxva dargebis ganvi-
TarebisaTvis. 

xsenebuli dargebis warmatebiT ganviTarebis mizniT, Cava-
tareT kaxeTis raionebis agroklimaturi pirobebis Sefaseba, 
romelic fermerul meurneobebs daexmareba mis praqtikul re-
alizaciaSi. amasTan dakavSirebiT avRniSnavT, rom kaxeTis 
teritoriis agroklimaturi resursebis Sefaseba Catarebulia, 
mxolod vazis kulturis magaliTze [1,2]. 

kaxeTis regionis agroklimaturi pirobebis SefasebisaTvis 
gamoviyeneT saqarTvelos klimaturi cnobarebis masalebi [3,4] 
da nawilobriv S.javaxiSvilis naSromSi [5] moyvanili zogier-
Ti klimaturi maCveneblebi. aRniSnuli masalebi Cvens mier ga-
analizebuli da damuSavebuli iqna raionebis mixedviT. miRe-
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buli masalebis safuZvelze gamovTvaleT savegetacio perio-
dSi saTanado agroklimaturi maxasiaTeblebi (cxr.1). 

cxrili 1.kaxeTis regionis zogierTi meteorologiuri 
faqtorebis maxasiaTeblebi Tbil periodSi (IV-X) 
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cxrilSi motanili agroklimaturi maxasiaTeblebi ZiriTa-
dad xelsayrelia kaxeTis yvela raionis agrofermerul 
meurneobaTa rentabelobisaTvis. 

dadgenilia, rom teritoriaze, sadac siTburi reJimi ver 
uzrunvelyofs agrokulturebis normalur zrda-ganviTarebas 
mosavali da misi xarisxi dabalia. gamomdinare aqedan sasu-
rvelia vicodeT kaxeTis raionebSi, rogoria haeris temperatu-

ris jami 10-is zeviT, romlis pirobebSi SesaZlebeli iqneba 
fermerul meurneobebSi ama Tu im sasoflo-sameurneo kultu-
rebis warmatebiT ganviTareba. amisaTvis vsargeblobT [6] tem-
peraturaTa jamis uzrunvelyofis mrudiT (nax.1). temperaturis 
jamis gansazRvrisaTvis,  amasTanave unda vicodeT mocemuli 
raionis mravalwliuri saSualo temperaturis jami (cxr. 1). 

magaliTisaTvis aviRoT Telavis raioni da vnaxoT aT 
weliwadSi ramdenjer miaRwevs srul simwifes vazis sagviano 

jiSi (rqawiTeli, saferavi), romlisTvisac saWiroa 3500. moce-

mul raionSi haeris temperaturis jami (10-is zeviT) 3730-ia 

(cxr.1). aRniSul temperaturebs Soris sxvaoba Seadgens 230-s. 
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naxazi 1-is abscisTa RerZze 0-dan marcxniv gadavTvliT sxvao-
bas –230 da iqedan avRmarTavT ordinatis paralelur xazs 
mrudis gadakveTamde, romlis wertilSi vpoulobT tempera-
turis jamis uzrunvelyofas daaxloebiT 90%-s. maSasadame, 
vazis mtevnebis sruli simwifisaTvis siTbos uzrunvelyofa 
iqneba 9-jer yovel aT weliwadSi. aseve SeiZleba ganisazRvros 
sxva agrokulturebis siTboTi uzrunvelyofa danarCeni 
raionebisaTvisac. 

 

 
 

nax.1. temperaturaTa jamis uzrunvelyofis mrudi 
 (+6 _ -7) haeris absoluturi minimaluri temperaturebis 

ganmeoradobis mrudi 
- - -  (-600 _ +700) temperaturaTa jamebis uzrunvelyofis mrudi 

-.-.-.- 
(-200 _ +350) 700 mm da naklebi naleqebis jamis uzru-
nvelyofis mrudi 100-ze temperaturis periodSi 

 

sasoflo-sameurneo kulturebi, did moTxovnas uyeneben, ag-
reTve atmosferul naleqebs, romlisadmi moTxovnileba, maTi 
fazaTa ganviTarebis ama, Tu im periodSi sxvadasxvaa. gamomdi-
nare aqedan, tenianobis pirobebis agrometeorologiuri Sefa-
sebisaTvis unda vicodeT mcenareTa fazebis TviTeul perio-
dSi teniT uzrunvelyofa. kaxeTis teritoriaze, sadac gaSene-
bulia vazi, marcvleuli da sxva kulturebi, zogjer savege-
tacio periodSi, gansakuTrebiT ivlis-agvistoSi ganicdian te-
nis deficits. amitom saWiroa maTi teniT uzrunvelyofa (mor-
wyva, niadagis gafxviereba). 
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n.biZinaSvilis [1] mixedviT kaxeTis teritoriaze yvelaze me-
tad teniT uzrunvelyofilia vazi vegetaciis pirvel periodSi 
(kvirtebis gaxsnidan_ yvavilobis dasasrulamde). am fazebs So-
ris saSualod mSral da tenian wlebSi vazi ar saWiroebs 
morwyvas. Tumca gansakuTrebul unaleqobisas saWiroa erTxel 
morwyva. es exeba kaxeTis mSral zonas (hidroTermuli koefi-
cienti 0,5-1,0), romelic moicavs md. alaznis qvemo nawils, 
Siraqis vakes da md. ioris samxreT-aRmosavleT nawils. 

vazis meore periodis vegetacia (yvavilobis dasasruli_ 
simwifis dasawyisi) warmoadgens gadamwyvets, radgan igi emT-
xveva gvalvebis periods, amitom saWiroa Catardes 2-3-jer 
morwyva, raTa vazi am fazaSi vuzrunvelvyoT teniT da Sevi-
narCunoT mosavali. 

kaxeTis raionebSi naleqebis jamis uzrunvelyofis gansaz-
RvrisaTvis, SevadgineT naleqebis jamis dagrovebis uzrunve-
lyofis mrudi savegetacio periodisaTvis (nax.1). masze gansaz-
Rvris wesi, temperaturaTa jamis gansazRvris analogiuria 
(naleqebis jami ixileT cxr.1-Si). 

klimaturi maxasiaTeblebis analizma gviCvena, rom kaxeTis 
ivris zeganze haeris saSualo temperatura ianvarSi uary-

ofiTia, yvelaze dabalia SiraqSi (-2,3), TebervalSi da dekem-
berSi dadebiTia. gamonaklisia Siraqi (-0,4, -0,2 Sesabamisad). 
rac Seexeba kaxeTis SigniT barze zamTris TveebSi haeris 

saSualo temperaturas, igi yvelgan dadebiTia (0,1-dan 2,9-mde). 
zafxulis TveebSi saSualo temperaturebi daikvirveba 22,4, 

24,4 (axmeta, wnori Sesabamisad). aseve daikvirveba absoluturi 

maqsimaluri temperaturebi, imave punqtebSi 37-40. 
aRniSnuli temperaturebi sruliad akmayofilebs agrofer-

merul meurneobebSi marcvleulis, vazis, teqnikuri, bostne-
uli Tu sxva kulturebis warmatebiT zrda-ganviTarebas. 

kaxeTis teritoriis ivris zeganze haeris absoluturi mi-

nimaluri temperatura meryeobs -24, -32-mde, xolo SigniT kaxe-

Tis barze –22, -25-mde. ivris zeganze uaryofiTi temperaturebi 

(-1-dan -4-mde) maisSi da seqtemberSic daikvirveba, xolo Sig-
niT kaxeTis barze aRniSnul TveebSi SenarCunebulia dadebiTi 

temperaturebi (1-dan 0-mde). 
avRniSnavT, rom gaanalizebul zamTris absolutur mini-

malur temperaturebs angariSi unda gaewios. amitom fer-
merebma TavianT teritoriebze unda SearCion SedarebiT nakle-
bad yinvasaSiSi adgilebi, gansakuTrebiT vazis kulturis war-
moebisaTvis. 
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kaxeTis raionebis agrofermeruli meurneobebisaTvis mog-
vyavs [6] haeris absoluturi minimaluri temperaturebis gan-
meorebis mrudi (nax.1), romlis mixedviT SesaZlebelia gani-
sazRvros vazisa da sxva kulturebisaTvis kritikuli (damazi-
anebeli) temperaturebis ganmeoreba yovel aT da met weli-
wadSi. gansazRvris wesi ixileT zemoaRniSnul temperaturaTa 
jamis gansazRvris magaliTze. amave dros unda visargebloT 
kaxeTis raionebis haeris saSualo absoluturi minimaluri 

temperaturebiT. sagarejoSi igi Seadgens - 12, dedofliswya-

roSi - 15, axmetaSi - 12, TelavSi - 11, gurjaanSi - 10, siRna-

RSi (wnori) - 12, yvarelSi da lagodexSi - 11. 
saSiSi meteorologiuri movlenebidan sasoflo-sameurneo 

kulturebisaTvis araxelsayrelia, agreTve wayinvebi, romel-
sac calkeul wlebSi didi ekonomikuri zarali moaqvs sof-
lis meurneobisaTvis. amitom fermerebma usaTuod, unda gaiT-
valiswinon wayinvebi da gamoiyenon maT winaaRmdeg brZolis 
meTodebi, raTa Tavidan aicilon kulturebis yvavilobis, ax-
algazrda nazi foTlebis, zogierTi teqnikuri Tu bostneuli 
kulturebis CiTilebis dazianeba. 

kaxeTis teritoriaze ganxiluli klimatur maxasiaTebleb-
Tan erTad sasoflo-sameurneo TvalsazrisiT gasaTvaliswine-

belia, agreTve Zlieri qarebi (15 m/wm da meti), radgan igi 
soflis meurneobisaTvis araxelsayrelia. igi azianebs mce-
nareebs meqanikurad, iwvevs yvavilebis da nayofebis cvenas, 
aZlierebs niadagidan tenis aorTqlebas, rac uaryofiTad mo-
qmedebs mcenareebze da sxva. amitom Zlier qarian raionebSi 
unda Seiqmnas qarsafari zolebi, saTanado mcenareebis gaSene-
biT, romlebic Seasusteben maT moqmedebas. 

zemoganxilulidan gamomdinare, fermeruli meurneobebi  
rentabeluria, Tu agroklimaturi pirobebi calkeul sasof-
lo-sameurneo raionebisaTvis Seswavlilia mecnierul safuZve-
lze. rogorc vxedavT, fermeruli meurneobebisaTvis gansakuT-
rebuli mniSvneloba aqvs agroklimatur resursebs, romelic 
gansazRvravs, maT swor ganlagebas da ganviTarebis SesaZleb-
lobas. amitom kaxeTis regionSi fermeruli meurneobebis ren-
tabelobisaTvis, saWiroa sasoflo-sameurneo kulturebi ganva-
lagoT agroklimaturi faqtorebis moTxovnilebis gaTvaliswi-
nebiT, ZiriTadad siTburi reJimis Sesabamisad. amasTan dakavSi-

rebiT temperaturaTa (10-is zeviT) da atmosferuli naleqebis 
(wliuri) jamebis mixedviT kaxeTis regionisaTvis SevadgineT 
agroklimaturi zonebis ruka (nax. 2). 
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nax.2.kaxeTis regionis agroklimaturi zonebi 
 

pirvel zonaSi, sadac temperaturis jami 4000 da metia, at-
mosferuli naleqebis jami 400-600 mm, xolo Tbil periodSi 
300-350 mm, SeiZleba vawarmooT sxvadasxva jiSebi (saadreo,  sa-
gviano da sufris). zona perspeqtiulia, agreTve mexileobis,  
marcvleuli, bostneuli, Saqris Warxlis, teqnikuri eTerzeTo-
vani da sxva kulturebis warmoebisaTvis. 

aRniSnuli zona naklebad aris teniT uzrunvelyofili. 
amitom kulturebis normaluri produqtiulobisaTvis, saWiroa 
niadagis morwyva orjer mainc ivlis-agvistoSi. 

meore zona moicavs kaxeTis teritoriis SedarebiT did 

nawils, sadac temperaturis jami 3000 da metia, atmosferuli 
naleqebi regionis samxreT nawilSi Seadgens 400 mm-s, Tbil 
periodSi 300 mm-s, mis centralur nawilSi 500-600 mm-ia, Tbil 
periodSi 400-450 mm, xolo CrdiloeTiT 700-800 mm-ia, Tbil pe-
riodSi 550-650 mm (yvareli, axmeta). 

am zonaSi fermeruli meurneobebisaTvis rekomendebulia va-
zis yvela jiSis, xexilovnebis, teqnikuri kulturebis, marc-
vleulis, maT Soris saSemodgomo xorblis da sanawveralo 
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kulturebis warmoeba. mosavlis SenarCunebis mizniT aucile-
belia Catardes kulturebisaTvis wyliT uzrunvelyofis Ro-
nisZiebebi. 

mesame zona moicavs SedarebiT mcire teritorias. tempera-

turis jami 2000 da metia, atmosferuli naleqebi 600-800 mm-ia, 
Tbil periodSi 550-600 mm. regionis CrdiloeTiT naleqebi 1000 
mm-mde aRwevs, xolo Tbil periodSi 600-700 mm-mde. zona xel-
sayrelia memarcvleobis, mevenaxeobis (saadreo jiSebi), mex-
ileobis, mebostneobis, saTib-saZovrebis ganviTarebisaTvis. 

meoTxe zona kidev ufro mcire teritorias moicavs. tem-

peraturis jami 1000 da metia, naleqebi 800-1000 mm, Tbili pe-
riodSi 600-750 mm. 

mocemuli zonis pirobebSi SesaZlebelia, mxolod mex-
ileobis, mebostneobis, meTambaqoeobis dargebis ganviTareba, 
aseve saTib-saZovrebis. 

exuTe zona wina zonasTan SedarebiT didia. igi ganicdis 

temperaturis jamis deficits (1000 da naklebia), naleqebi 800-
1200 mm-ia, Tbil periodSi 600-900 mm-mdea. am zonaSi arsebuli 
mcire temperaturis jami zRudavs fermerul meurneobebSi 
sxvadasxva saxis agrokulturebis warmoebas. magram am zonaSi 
SesaZlebelia bostneulis, sakmaod maRali produqtiuloba, 
aseve mecxoveleobis sakvebi Zirxvenovani kulturebis, saTib-
saZovrebis ganviTareba. 
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dasabuTebulia kaxeTis regionSi fermerul meurneobaTa warmatebiT 
ganviTareba, agroklimaturi resursebis gaTvaliswinebiT. 
soflis meurneobis sxvadasxva dargebis ganviTarebisaTvis Ca-
tarebulia agroklimaturi pirobebis Sefaseba, romelic SesaZlebe-
lia gamoyenebuli iqnas fermeruli meurneobebis mier. 
mocemulia haeris temperaturis da atmosferuli naleqebis jamebis 
uzrunvelyofis mrudebi, aseve haeris absoluturi minimaluri 
temperaturebis ganmeorebis mrudi. romelTa mixedviT SesaZlebelia 
ganisazRvros kaxeTis nabismier raionSi aRniSnuli maCveneblebiT 
sasoflo-sameurneo kulturebis uzrunvelyofa da ganmeoreba 
sxvadasxva sididiT, yovel aT da met waliwadSi. 
Sedgenilia kaxeTis regionis agroklimaturi zonebis ruka, sadac 
zonebis mixedviT miTiTebulia agrokulturebis SesaZlo warmoeba 
fermeruli meurneobebisaTvis. 
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Georgian Institute of Hydrometeorology. 2007. –V.111.-p.160-167,  Georg.; Samm. Georg., 

Eng., Russ. 

The successful development of farming in Kakheti region in accordance with the 

agroklimatic resources is stated. 

In order to develop different fields of farming, the agroklimatic conditions are evaluated, 

that can be used in farming. 

The curves of provision of air temperature  and atmospheric precipitation totals are 

presented, as well as the curve of absolute minimal temperatures recurrence. 

The map of Kakheti region agroklimatic zones is created, where the possible production of 

agrocultures for farming according to different zones is indicated.   
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Обоснована возможность успещного развития фермерского хозяйства в регионе 

Кахетии с учѐтом агроклиматических условий. 

Для развития различных отраслей сельского хозяйства, проведена оценка 

агроклиматических условий, которая может быть использована фермерскими хозяй-

ствами. 

Даны кривые обеспеченности сумм температур воздуха и атмосферных осадков, а 

также кривая повторяемости абсолютно минимальных температур воздуха, по 

которым в любом районе Кахетии могут быть определены обеспеченности указанных 

показателей и их повторяемость в каждые десять и более.  

Составлена карта агроклиматических зон Кахетии, где указаны возможности 

производства сельскохозяйственных культур в фермерских хозяйствах. 
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haeris temperaturis eqstremaluri variacie,i 
saqarTveloSi havis cvlile,is fonze 

 
glo,aluri havis Tanamedrove daT,o,is piro,e,Si 

did interess Seadgens eqstremaluri gadaxre,is sixSi-
risa da siZlieris cvale,ado,is dadgena atmosferuli 
parametre,is variacie,Si xSiria SemTxveva^ roca havis 
cvlile,is Seswavlis procesSi meteorologiuri elem-
ente,is mxolod eqstremaluri gadaxre,is variacie,s 
e.rdno,ian 

miuxedavad eqstremaluri gadaxre,is kanonzomie-
re,aTa Seswavlis udidesi mniSvnelo,isa literaturu-
li w.aroe,is mixedviT dadgena imisa Tu sad SeiZle,a 
gavataroT sazRvari Cveule,rivi da eqstremaluri pro-
cese,is gasamijnad TiTqmis SeuZle,elia xSirad havis 
ganmsazRvreli ZiriTadi parametris - miwispira haeris 
temperaturis eqstremalur gadaxras aigive,en minima-
lur da maqsimalur temperaturasTan ~rogorc cno,il-
ia hidrometeorologiur qselSi maTi gansazRvra damo-
ukide,lad xde,a, faqtia rom maT Soris uSualo kav-
Siri arse,o,smagram minimaluri da maqsimaluri Termo-
metre,i romelTa mixedviT ganisazRvre,a minimaluri 
da maqsimaluri temperatura aRricxaven mxolod eqs-
tremaluri temperaturis ukidures mniSvnelo,as da re-
Jimis srul.ofil informacias ver iZlevian eqstrema-
luri variacie,is Seswavlis SesaZle,lo,as rogorc 
minimaluri da maqsimaluri aseve e.w. “vadiani” Termo-
metric iZleva sakmarisia aRvniSnoT rom .ofili 
sa,WoTa kavSiris hidrometeorologiuri samsaxuri tem-

peraturuli cno,aris pirvel nawilSi [1] aqve.ne,s ha-
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eris maqsimalur temperaturas vadiani Termometre,is 
Cvene,idan xolo igive gamocemis gagrZele,aSi [2] maq-
simaluri temperature,i aRe,ulia maqsimaluri Termo-
metre,is monaceme,idan 

migvaCnia rom saqarTvelos teritoriaze eqstremalu-
ri temperaturuli reJimisa da glo,aluri Tu region-
aluri havis cvlile,is fonze am reJimis cvlile,is 
Seswavla mizanSewonilia vadiani Termometre,is mona-
cemTa gamo.ene,iT Tundac imitom rom minmialur da 
maqsimalur Termometre,Tan Sedare,iT isini gacile,iT 
zustad gansazRvraven temperaturis sidides 

am naSromis mizans Seadgens saqarTveloSi havis Ta-
namedrove cvlile,is fonze SeirCes miwispira tempe-
raturuli velis variacie,Si eqmtremaluri gadaxre,is 
savaravudo sazRvre,i, dadgindes eqstremalur gadax-
re,ad miRe,uli temperaturuli variacie,is reJimi da 
regionaluri havis cvlile,is fonze ganisazRvros 
misi cvlile,is mimarTule,a da sidide8 

glo,aluri Tu regionaluri havis reJimisa da misi 
cvlile,is Seswavlis procesSi miwispira haeris tempe-
raturul vels mudam gadamw.veti roli ekisre,oda, 
xolo temperaturuli velis variacie,Si eqstremaluri 
gadaxre,i kvlevis umniSvnelovanes sagans Seadgenda8 
xSir SemTxvevaSi igi havis cvlile,is ZiriTad faqto-
radac ki gvevline,oda. miuxedavad Catare,uli mraval-

ricxovani gamokvleve,isa [3-8 da sxv.] SeuZle,elia 
gadaWriT iTqvas miwispira temperaturis variacie,Si 
eqstremalur gadaxraTa SemTxveve,i kle,as Tu zrdas 
ganicdian. 

ikvlevdnen ra Tavisufali atmosferos eqstremaluri 
temperature,is variacie,s CrdiloeT naxevarsferosaT-

vis [8] Sromis avtore,i mividnen daskvnamde^ rom daax-
loe,iT 1930-1980 wle,is periodSi eqstremaluri tempe-
rature,is SemTxvevaTa ricxvi 3 - 4 - jer gaizarda. 

daaxloe,iT igive periodisTvis sawinaaRmdego das-
kvnamde midian kanadis arqtikuli nawilis saSualo 
Tviuri temperature,is eqstremaluri gadaxre,is Seswa-
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vlisas dakvirve,is 40 punqtis monacemTa gaanalize,is 
Semdeg avtore,i im daskvnamde midian, rom eqstremal-
uri gadaxre,i drois mixedviT mniSvnelovan cvlile,as 
ar ganicdis. 

ganixilavdnen ra aSS da kanadis soflis tipis da-
saxle,ul adgile,Si arse,uli 130 dakvirve,is punqtis 
1941-1980 wle,is temperaturul variacie,s [10] avto-
re,i mividnen daskvnamde^ rom dReRamuri temperaturu-
li amplituda Semcire,as ganicdis aRniSnuli naSromi-
dan gamomdinare SeiZle,a vivaraudoT^ rom eqstrema-
luri gadaxre,i ganxilul periodSi piriqiT mcirde,a. 

miwispira temperaturis variacie,Si eqstremaluri ga-
daxre,is cvlile,e,s inglisis teritoriazec ara aqvs 
adgili 1875-1984 wle,is monaceme,is mixedviT [11]. aseT-
ive daskvnas akeTe,en [12] Sromis avtore,i aSS jorji-

is Statis 1940-1982 wle,is monacemTa analizis Sedeg-
ad. 

gamokvleve,Si sadac Seswavlilia maTi cvlile,e,i 
.azaxeTis teritoriaze, miwispira temperaturis Zlieri 
eqstremaluri gadaxre,is cvale,ado,is Sesafase,lad 
1894-1984 wle,Si gamo.ene,ulia SemTxveviTi funqciis 
empiriul, orTogonalur mdgenele,ad daSlis meTodi 
[13]. miuxedavad imisa, rom 1960 wlamde SeimCneva eqs-
tremalurad civi periodis cotaodeni siWar,e, xolo 
Semdeg periodSi eqstremalurad T,ili periodis mcir-
edi zrda, avtoris daskvniT mkveTrad gamoxatuli, 
Zlier eqstremalur gadaxraTa SemTxveve,is ricxvis 
cvlile,a 10-wleule,is mixedviT ar SeimCneva. 

aRsaniSnavia, rom eqstremaluri temperature,is Sem-

TxvevaTa ricxvis mkveTri zrda aRiniSna 1956-1983 wle-
,Si puortorikoSi, san-xuanis aeroportis dakvirve,aTa 
monaceme,iT [14]. magram aRmoCnda, rom irgvliv arse-
,uli dakvirve,is punqte,i msgavs suraTs ar iZleo-
dnen. san-xuanis aeroportis teritoriis mkveTri daT-
,o,a miaweres aeroportis gafarToe,as, rasac mwvane 
safaris mkveTri Semcire,a moh.va. 
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saqarTveloSi Catare,ulia rigi gamokvleve,isa, rom-
le,Sic eqstremaluri temperaturis variacie,i sxvadas-
xva kuTxiTaa ganxiluli magaliTad, Seswavlilia misi 
gavlena mcenareTa zrda-ganviTare,aze [15], maT variac-
ie,Si napovnia cikluri procese,i x, T,ilisisTvis 
ganxilulia misi prognozire,is SesaZle,lo,e,i [17], 
miRe,ulia rom eqstremaluri temperaturis variacie,s 
drois mixedviT zrdis tendencia axasiaTe,T [18,19] da 
sxv. 

saqarTvelos teritoriaze temperaturuli velis va-
riacie,Si eqstremaluri gadaxre,is SemTxvevaTa ric-
xvis wle,is mixedviT cvlile,is Sesaswavlad gamo-

vi.eneT 1906-1995 wle,Si dakvirve,is punqtis saSualo 
Tviuri (12 Tve) da saSualo wliuri temperaturis mo-
naceme,i romelTa saerTo ricxvma 104130 SemTxveva Se-
adgina gamo.ene,uli monacemTa ,azis saimedoe,a ~er-
Tgvarovne,is Semowme,a da sxvadasxva mizeziT gamoto-
ve,uli gacdenili dakvirve,e,is aRdgena` srul.ofilad 
Semowmda SemTxveviTi funqciis daSlis meTodiT mra-
valganzomile,ian sivrceSi ,une,riv orTogonalur 
mdgenele,ad [16]). 

rogorc zemoT aRniSnuli i.o miwispira temperatu-
ris eqstremaluri gadaxre,is Seswavlis mizniT Cata-
re,uli gamokvleve,is didi umravleso,a minimaluri da 
maqsimaluri Termometre,is monaceme,s i.ene,s aseT Sem-
TxvevaSi Cveule,riv da eqstremalur mniSvnelo,e,s So-
ris sazRvris gatare,as nakle,i mniSvnelo,a aqvs Tu 
eqstremalur SemTxvevaTa ricxvis cvlile,e,s tempera-
turuli velis variacie,Si e.w. “vadiani” Termometre,is 
monaceme,is gamo.ene,iT Sevecde,iT aq gadamw.veti mniS-
vnelo,a aqvs sazRvris dadgenas romelic Cveule,-
hbdblfy eqstremalur gadaxre,s gamoh.ofs Catare,uli 
gamokvleve,is umetesi nawili sazRvre,s atare,s tempe-
raturis im diapazonze romlis gareT SemTxvevaTa sa-
erTo ricxvidan daaxloe,iT 10-15% gamoi.ofa gansxva-
ve,uli midgomaa gamo.ene,uli .azaxeTis teritoriis-

Tvis [13], sadac eqstremalurad miCneulia is SemTxve-
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ve,i roca empiriul orTogonalur mdgenele,ad daS-
lis Sedegad miRe,uli polinomis pirveli koeficien-

tis mniSvnelo,a 1,5-jer aWar,e,s saSualo kvadratul 
gadaxras. 

migvaCnia, rom raime procesis, maT Soris temperatu-
ruli velis variacie,Si eqstremaluri gadaxris ga-
mo.ofas .vela SemTxvevaSi erTnairad misaRe,i sazRva-
ri ar SeiZle,a gaCndes. aseTi sazRvris dadgena damo-
kide,uli unda i.os amocanis piro,e,ze amitom mizan-
Sewogilia aviRoT ara erTi SemTxvevaTa gamo.ofis di-
apazoni, aramed sistema diapazone,isa, romelTac gan-
sxvave,uli sazRvre,i eqne,aT. 

gaviTvaliswineT ra zemoTaRniSnuli, eqstremaluri 
gadaxre,is sazRvre,ad aviReT temperaturaTa is diap-
azone,i, romelTa gareT moxvedrili SemTxveve,i moce-
muli simravlis maTematikuri molodinidan ukiduresi 
gadaxre,is 1, 2, 3, 5, 10, 15 da 20 %-is raodeno,e,Si 
moxvde,ian. 

sxvadasxva procentiani gadaxre,is Sesa,amisi tempe-
raturuli diapazonis sazRvre,is dadgenisaTvis avageT 
temperaturis mocemuli simravlis anomalie,is al,aTo-

,aTa simkvrivis ganawile,is mrude,i 12 Tvisa  da sa-
Sualo wliuri monaceme,iT. amrigad^ TiToeuli mrudi 
age,uli iqna 8010 SemTxveviT sailustraciod sami maT-
gani - saSualo wliuri, ianvris da ivlisis monaceme-
,iT warmodgenilia nax.8.1-ze, sadac kargad Cans maTi 
mkacrad simetriuli ganawile,a. es imas niSnavs, rom 
maTi sazRvari uar.ofiTi da dade,iTi eqstremaluri 
gadaxre,isTvis sididiT erTnairia da mxolod niSniT 
gansxvavde,ian erTmaneTisagan. ordinatTa RerZze gada-
zomilia SemTxvevaTa ricxvi, xolo a,scisze - gadaxra 
normidan anu anomalia8 aRsaniSnavia, rom Sedare,iT 
did gadaxre,s adgili aqvs zamTris Tvee,Si, zafxulis 
Tvee,Si gadaxris al,aTo,e,i TiTqmis orjer nakle,ia, 
xolo saSualo wliuri temperature,is mixedviT igi 
mniSvnelovnad mcirde,a da ±2°s-is fargle,Sia. 
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nax.8 1. miwispira haeris temperaturis anomalie,is 
al,aTo,aTa simkvrivee,i saqarTvelos teritoriaze ~1 

– ianvari, 2 – ivlisi, 3 - saSualo wliuri.` 
 

eqstremalur gadaxre,ad miCneul SemTxveve,s, rog-
orc aRvniSneT, gamov.ofT mocemuli simravlis nor-

midan 1-dan  20%-mde ukiduresi gadaxre,is raodeno-
,e,iT. Sesa,amisi temperaturuli diapazonis sazRvre,is 
mniSvnelo,e,i SeiZle,a ganisazRvros cdomile,is al,a-
To,aTa integraliT, roca cno,ilia norma da saSu-
alo kvadratuli gadaxra. Tu cdomile,is al,aTo,aTa 
integrals aRvniSnavT F-iT, formula Semdeg saxes 
miiRe,s: 

dx
xTiT

F

TiT


























  


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2

2
exp

2

2
                       

(1) 

aRniSnuli integrali data,ulire,ulia da movi.-
vanoT misi Cvens SemTxvevaSi gamo.ene,is erTi maga-

liTi, saqarTvelos teritoriaze 89 dakvirve,is punqt-

is 90 wlis ianvris saSualo temperature,is anomal-
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iaTa simravlis saSualo kvadratuli gadaxra σ=1.90°s, 
rogorc ianvris, aseve .vela danarCeni Tvee,is da 

saSualo wliuri norma T =0.1%-bfyb uflf[hbcfsdbc (1) 
ajhvekbc lfnf,ekbht,ek w[hbkib dgjekj,s 

F 99.0











 



TiT
-bc itcf,fvbc fhuevtync7 hjvtkbw itflutyc 

2.58. t8b8 


TiT 
=2.58 fye Ti = ± 4.90ºC. 

aRwerili gziT napovni sazRvre,i saSualo wliuri, 
ianvris da ivlisisaTvis, 1-dan 20%-mde gadaxre,is 
SemTxvevaSi mocemulia cxrilSi 1-Si 

saSualo wliuri da Tvee,is monaceme,is mixedviT, 

damoukide,lad normidan uar.ofiTi (T <0) –lf lflt,bsb 

~T >0) uflf[ht,bcsdbc ufybcfpqdhf ~lfsdkbkb bmyf)` 
itvs[dtdfsf hbw[db7 hjwf yjhvblfy uflf[hbc cblblt 
fqtvfnt,jlf w[hbk 1-ib vbsbst,ek cfpqdht,c8 
 
cxrili 1 haeris miwispira temperaturis 1-dan 20%-mde 

eqstremaluri gadaxre,is Sesa,amisi temperaturis 
diapazonis sazRvre,i 

eqstremaluri 
gadaxre,i 

% 

saSualo 
wliuri 

ianvari ivlisi 

1 ±  1.52 ±  4.90 ±  2.53 

2 ±  1.35 ±  4.37 ±  2.26 

3 ±  1.24 ±  4.01 ±  2.07 

5 ±  1.08 ±  3.49 ±  1.81 

10 ±  0.84 ±  2.73 ±  1.41 

15 ±  0.69 ±  2.22 ±  1.14 

20 ±  0.55 ±  1.79 ±  0.92 
 
miwispira temperaturuli velis variacie,Si eqstre-

maluri gadaxre,is droSi cvlile,is dasadgenad gan-

xiluli 90 weli dav.aviT sam ocdaaTwlian periodad 
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(1906-1935 ww7 1936-1965 ww da 1966-1995 ww). tempe-
raturuli velis variacie,Si eqstremaluri gadaxre,is 
cvlile,is dadgena aRniSnul sam periodSi SemTxvevaTa 
ricxvis ganawile,iTaa SesaZle,eli. ganvsazRvreT ra 
aRniSnul periode,Si uar.ofiTi da dade,iTi eqstre-
maluri gadaxre,is SemTxvevaTa ricxve,i, Sedege,i sa-

Sualo wliuri, ianvris da ivlisisTvis nax. 8.1-zea 
warmodgenili, romelTa horizontalur RerZe,ze miTi-

Te,ulia eqstremalur gadaxre,ad CaTvlili 1,2,888, 20 

%-iani SemTxveve,i. 
nax.8.1-ze warmodgenili diagrame,i saSuale,as gvaZlevs 

SevafasoT eqstremaluri gadaxrebis droSi cvlilebaTa 
Taviseburebebi. saSualo wliuri monaceme,is mixedviT 
~diagrama I – XII) uaryofiTi eqstremaluri gadaxre,i ( - 
), Tu eqstremalur gadaxrebad 1, 2, 3 da 5 %-ian Sem-
Txveve,s CavTvliT, sami ocdaaTwliani periodis mixedviT 
Semcire,as ganicdis. Semcire,a gacile,iT intensiuria 
roca eqstremalurad miviCnevT 1 da 2 %-ian SemTxveve,s. 
(+)-is SemTxvevaSi eqstremaluri gadaxre,is raodeno,a 
meore da mesame periode,Si (1936-1965 da 1966-1995 ww) 
TiTqmis Tana,aria da mniSvnelovnad nakle,ia pirvel 
periodTan ~1906-1935 ww) Sedare,iT. suraTi icvle,a Tu 
eqstremalur gadaxre,ad miviCnevT 10, 15 da 20 %-ian Se-
mTxveve,s. aq meore periodSi uar.ofiTi uqstremalur 
gadaxraTa raodeno,a mesame periodTan Sedare,iT^ ga-
daxraTa amokrefis procentis gazrdis paralelurad 
TandaTan mcirde,a, xolo gadaxris raodeno,aTa maqsi-
mumi kvlav pirvel periodze modis. e.i. Tu eqstre-
malur gadaxre,ad mocemuli simravlis saerTo raode-

no,is 1 an 2 %-is ukidures uar.ofiT gadaxre,s miviC-
nevT, maSin uar.ofiTi eqstremaluri gadaxre,i drois 
mixedviT TandaTan mcirde,a. 3 da 5 %-is Sesa,amisi 
gadaxre,is SemTxvevaSi uar.ofiTi eqstremaluri gadax-
re,i pirvel periodTan Sedare,iT mcirde,ian ra meore 
da mesame periode,Si cvlile,as ar ganicdian. Tu eq-

stremalur uar.ofiT gadaxre,ad 10, 15 an 20 %-is 
Sesa,amis gadaxre,s aviRe,T, maSin meore periodSi Sem-
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TxvevaTa ricxvi mcirde,a, xolo mesame periodSi Se-
dare,iT zrdas ganicdis. amrigad, saqarTvelos teri-
toriaze saSualo wliuri miwispira temperaturuli ve-
lis uar.ofiTi eqstremaluri gadaxre,i 1935 - 1995 
wle,Si, 1906-1935 wle,Tan Sedare,iT, Semcire,as gani-
cdis. rac Seexe,a uar.ofiTi eqstremaluri gadaxre,is 
cvlile,as 1935-1995 wle,Si, damokide,ulia imaze Tu 
ras miviCnevT eqstremalur gadaxrad. Tu miviCnevT 1-
dan 5 %-mde gadaxre,s eqstremalurad - igi mcirde,a, 
Tu aviRe,T 10-dan 20 %-mde piriqiT, izrde,a. 

 

 
nax8 1. miwispira haeris temperaturis anomalie,is 
uar.ofiTi ~-` da dade,iTi ~+` eqstremaluri 
gadaxre,is SemTxvevaTa ricxve,i 1906-1995 wle,is sami 
ocdaaTwliani periode,is mixedviT saqarTvelos 
teritoriaze ~I – XII- saSualo wliuri, I – ianvari, VII 
- ivlisi`  
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aseve araerTgvarovan cvlile,e,s aqvs adgili 
saSualo wliuri temperaturis dade,iTi eqstremaluri 
gadaxre,is SemTxvevaSic. damokide,ulia imaze Tu ras 
miviCnevT eqstremalur gadaxre,ad. 1-dan 5%-mde 
dade,iTi eqstremaluri gadaxre,i wle,is mixedviT 
izrde,a, xolo 10-20%-is SemTxvevaSi jer mkveTrad 
izrde,a, xolo Semdeg Semcire,as ganicdis. 

miwispira temperaturuli velis eqstremaluri uar-
.ofiTi an dade,iTi gadaxre,i saqarTvelos terito-
riaze calkeul Tvee,Si agreTve araerTgvarovania da 
damokide,ulia imaze Tu ukiduresi gadaxre,is ramden 
procents miviCnevT eqstremalur gadaxre,ad8 TiTqmis 
.vela SemTxvevaSi gansxvave,a vlinde,a 5 %-dan 10 %-ze 
gadasvlisas. 

amrigad, miRe,uli Sedege,i gviCvene,s, rom Tu ama 
Tu im amocanis gadaWrisas aucile,elia saqarTveloSi 
miwispira temperaturuli velis variacie,Si eqst-
remaluri gadaxre,is gamo.ene,a, aucile,elia dad-
gindes eqstremaluri gadaxris gam.ofi sazRvari da 
dasa,uTdes misi Sesa,amiso,a dasmul amocanasTan8 

rac Seexe,a temperaturuli velis eqstremaluri 
gadaxre,is mixedviT saqarTvelos piro,e,Si havis 
cvlile,is procesis Seswavlas, igi sruliad 
mizanSeuwonelia. 
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Auk 551  
haeris temperaturis eqstremaluri variacie,i saqa-
rTveloSi havis cvlile,is fonze /k.TavarTqilaZe/ hmi-s 
SromaTa krebuli -2007.-t.114.-gv.168-180.- qarT.; rez. qarT., 
ingl., rus.  
dadgenilia miwispira haeris temperaturis eqstrema-
luri gadaxre,is cvlile,a saqarTvelos teritoriaze 
1906-1995 wle,Si. eqstremalur gadaxre,ad miCneulia 
temperaturuli masive,is normidan maqsimaluri gadax-

re,is 1, 2, 3, 5, 10, 15 da 20 %-is raodeno,e,i. Sesa,amisi 
temperaturuli sazRvre,is dasadgenad gamo.ene,ulia am 
masive,is al,aTo,aTa simkvrivis ganawile,is funqcia. 
miRe,ulia, rom eqstremalur SemTxvevaTa ricxvis cv-
lile,a saqarTveloSi havis cvlile,is fonze sruli-
ad gansxvave,ulia gadaxre,is sxvadasxva %-uli raode-
no,e,isTvis. 
 

UDC 551 

Extreme variations of air temperature on the background of climate 

change in Georgia/. Transactions of the Georgian Institute of 

Hydrometeorology. -2007. - т.114. – p.. 168-180, - Georg.; Summ. Georg.; 

Eng.; Russ.  

Change of extreme diviations of sureface layer air temperature on the 

territory of georgia in 1906-1995 is studied. The deviations are considered 

as extreme in case of 1, 2, 3, 5, 15 and 20% number of maximum 

deflections of air temperature series from the norm. To define the 

corresponding temperatures limits the distribution function of probability 

density of temperature values has been used. It is derived that the variation 

in the number of extreme deviution cases in Georgia on the Background of 

climate change is absolutely different for the various percentage quantity 

groups. 
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УДК 551 

Экстремальные вариации температуры воздуха на фоне 
изменений климата в Грузии. /К.А.Таварткиладзе/. Сб.Трудов 

Института Гидрометеорологии АН Грузии. –2007. – т.114. – с.168-180, 

– Груз.; рез. Груз., Анг.,Русск.  

Изучено изменение экстремальных отклонений температуры 

приземного воздуха на территории Грузии в 1906-1995 гг. 
Экстремальными отклонениями сочтены 1, 2, 3, 5, 10, 15 и 20 %-ные 
количества максимальных отклонений от нормы температурных 

рядов. С целью установления соответствующих границ была 
использована функция распределения плотности вероятности 

значений температуры. Получено, что изменение случаев 
экстремальных отклонений в Грузии на фоне изменения климата 

совершенно различаются для разных %-ных количественных групп. 
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uak 577. 46. 48 : 634. 5  
kaklovani kulturebis meoradi nedleulidan ekologiurad 

sufTa aqtiuri naxSiris miReba da misi gamoyenebis 

perspeqtivebi 
 

mravali sawarmoo teqnologiuri da garemosdacviTi pro-
cesi moiTxovs aqtiuri naxSirebis gamoyenebas (oqros 
warmoeba, alkoholuri da ualkoholo sasmelebis warmoeba, 
sasmeli wylis gawmenda, samedicino sfero, gamonabolqvi 
airebisa da Camdinare wylebis gawmenda). aqtiuri naxSirebis 
Semotana saqarTveloSi xdeba sxvadasxva qveynebidan, maSin 
roca qveyanaSi arsebobs iaffasiani Txilisa da kaklis 
meoradi nedleuli (naWuWi), romlidanac SeiZleba miiRebuli 
iqnas ekologiurad usafrTxo aqtiuri naxSiri.  

Llaboratoriul-eqsperimentuli cdebiT davadgineT, rom 1 
kg Txilisa da kaklis naWuWisagan miiReba 0,2 kg maRali 
xarisxis aqtiuri naxSiri. am produqtis miReba moxda special-
ur sacdel danadgarSi, romelic awyobilia garemos dacvis in-
stitutis sawarmoo ubanze. am danadgaris sqemaSi ori ZiriTa-
di komponentia: naxSiris gamosawvavi mbrunavi Rumeli da gada-
xurebuli wylis orTqlis qvabi, romelic axdens miRebuli na-
xSiris aqtivacias. Rumelis Sida areSi itvirTeba nedleuli. 
Rumelis brunva reversulia, brunvis siCqarea 1,5-2 br/wT-Si, ga-
mowvis temperaturaa 9000C, gamowvis procesi mTavrdeba 1 sT-Si, 
Rumelis warmadoba aris 10 kg sT-Si.  

Meqsperimentulad miRebuli naxSiris erTi sinjis aqtivacia 
movaxdineT 1 sT-s, xolo meore sinjis aqtivacia - 3 saaTis 
ganmavlobaSi. Aamis Semdeg eqsikatoruli meTodiT SeviswavleT 
maTi adsirbciuli unari benzolisa da wylis orTqlis mi-
marT. es monacemebi moyvanilia cxr.1-Si. 

rogorc cxr.1-dan Cans, 3 sT-iani aqtivaciiT miRebuli 
aqtiuri naxSirebis adsorbciuli unari benzolisa da wylis 
orTqlis mimarT sakamaod maRalia da utoldeba litera-
turidan cnobil saukeTeso adsorbentebis sorbciul sidide-
ebs. es faqtori ganapirobebs miRebuli aqtiuri naxSirebis 
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warmatebiT gamoyenebis perspeqtivebs adsorbciul da gamwmend 
procesebSi. 

cxrili 1.kaklovani kulturebis meoradi nedleulidan 
miRebuli aqtiuri naxSirebis adsorbcia benzolisa da wylis 

orTqlis mimarT 

meoradi nedleulis da 
etalonis saxeoba 
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kakali 1 0,173 0,048 
kakali 3 0,391 0,060 
Txili 1 0,153 0,067 
Txili 3 0,346 0,084 

etaloni ceoliti - 0,318 0,286 
etaloni aqtiuri naxSiri - 0,256 0,057 

 
Cvens mier Seswavlili kaklovani kulturebis meoradi ned-

leulidan miRebuli aqtiuri naxSirebis fizikuri maxasiaTe-
blebi moyvanilia cxr.2-Si. 

   
cxrili 2.kaklovani kulturebis meoradi nedleulidan 
miRebuli aqtiuri naxSirebis fizikuri maxasiaTeblebi 

meoradi nedleulis 
saxeoba 

simkvrive 
Gg/sm3 

sineste 
% 

nacrianoba 
% 

kaklis naWuWi 2,10 8,5 9,5 
Txilis naWuWi 2,05 8,0 9,8 

 
vinaidan Cveni interesis sferos warmoadgens kaklovani 

kulturebis meoradi nedleuli, amitom mizanSewonilad 
CavTvaleT gangvesazRvra am kulturebis mosavlianobis 
tendencia saqarTveloSi, raTa gveCvenebina, rom qveyanaSi 
sakmao raodenobiT moipoveba Sesabamisi sawyisi nedleuli 
aqtiuri naxSirebis warmoebisaTvis.  

saqarTveloSi xelsayreli niadagur-klimaturi pirobebi 
ganapirobebs kaklovani kulturebis maRal mosavlianobas. Tum-
ca unda aRiniSnos, rom amindis pirobebTan dakavSirebiT maTi 
mosavlianoba wlidan wlamde mniSvnelovnad meryeobs. agro-
klimatur pirobebTan erTad kaklisa da Txilis mosavlianoba 
ZiriTadad damokidebulia niadagis nayofierebasa da agroteq-
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nikuri RonisZiebebis droulad Catarebaze, rac dResdReobiT 
yovelTvis da yvelgan ar xorcieldeba.  

Hhidrometeorologiis institutis agrometeorologiuri 
laboratoriis mier Catarebuli kvlevis safuZvelze agebuli 
iqna kaklovani kulturebis mosavlianobis cvlilebis 
trendebi (1960-1984 ww) aRmosavleT da dasavleT saqarTvelo-
saTvis, romelsac davumateT Cvens mier mopovebuli monacemebi 
mosavlianobis Sesaxeb 1985-1992 wlebSi, rac asaxulia trendSi 
(nax.1 da 2). 

y= 0 , 003 x+ 2 , 45
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nax.1. kaklovani kulturebis mosavlianobis trendi 1960-1992 

w.w. aRmosavleT saqarTvelosaTvis. 

y=0,024x+1,76
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nax.2. kaklovani kulturebis mosavlianobis trendi 1960-1992 

w.w. dasavleT saqarTvelosaTvis. 
 
naxazebze mocemulia kaklovani kulturebis mosavlianoba 

1960 wlidan 1992 wlamde. trendebi agebulia regresiis 
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gantolebebiT. kerZod, saqarTvelos aRmosavleT raionisaTvis 
miRebulia Y=0,003x+2,45 regresiis gantoleba da dasavleT rai-
onisaTvis _ Y=0,024x+1,76. unda aRiniSnos, rom trendis ganto-
leba SeiZleba gamoviyenoT kaklovani kulturebis saSualod 
2-3 wliT Semdgomi periodis momavali mosavlianobis gamosaT-
vlelad. 

nax.1 da 2-dan Cans, rom kaklovani kulturebis mosavlianoba 
1960-1992 wlebSi izrdeba, rogorc aRmosavleT, ise dasavleT 
saqarTveloSi. unda aRiniSnos, statistikis saxelmwifo 
departamentis monacemebiT ukanasknel (1998-2001) wlebSi 
kaklisa da Txilis mosavlianoba mkveTradaa gazrdili wina 
wlebTan SedarebiT, rac gamowveuliaam kulturebis saeqspor-
to biznesTan dakavSirebuli interesiT (cxr.3).  

 

cxrili 3.saqarTveloSi kaklisa da Txilis mosavlianoba 1998-
2001 wlebSi (tona) 

wlebi kakali Txili 
1998 17349 15841 
1999 18343 16836 
2000 15492 14220 
2001 12394 11375 

  

 saqarTvelos soflis meurneobisa da sursaTis sami-nistros 
monacemebiT dResdReobiT saqarTvelos mier warmoebuli 
kakali da Txili umetesad gadis sazRvargareT. trans-
portirebasTan dakavSirebuli siZneleebis gamo kakali da Txi-
li darCeuli saxiT gadaizideba. Sesabamisad kaklovani ku-
lturebis gadamamuSavebeli qarxnebis sasawyobo meurneobebSi 
yovelwliurad grovdeba kaklisa da Txilis meoradi ned-
leuli (naWuWi), romelic veranair gamoyenebas ver poulobs, 
xolo Cvens mier miRebuli eqsperimentuli monacemebis mixe-
dviT es narCeni warmoadgens saukeTeso sawyis nedleuls eko-
logiurad usafrTxo aqtiuri naxSiris warmoebisaTvis. 

saqarTveloSi aqtiur naxSirze dainteresebuli arian 
Semdegi sawarmoebi, romelnic sazRvargareTidan yiduloben am 
produqts: 
1. madneulis oqros warmoebas sWirdeba 27 tona aqtiuri 

naxSiri weliwadSi; 
2. samedicino sferos – 2 tona weliwadSi; 
3. liqior-aryis warmoebas - 10 tona weliwadSi. 

aseve didia aqtiuri naxSirebis gamoyenebis perspeqtivebi 
sasmeli wylis gawmendis procesSi, Camdinare wylebisa da ga-
monabolqvi airebis gawmendis procesSi, sigaretis warmoebaSi. 
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amrigad, SegviZlia davaskvnaT, rom vinaidan Cvens mier 
miRebuli aqtiuri naxSirebis sorbciuli Tvisebebi da fizi-
kuri maxasiaTeblebi savsebiT akmayofilebs adsorbentebze wa-
yenebul moTxovnebs da, aseve, qveyanaSi sakmarisi raodenobiT 
moipoveba am produqtis warmoebisaTvis saWiro sawyisi nedle-
uli, amitom aqtiuri naxSirebis miRebasa da gamoyenebas saqar-
TvelosaTvis gaaCnia rogorc ekonomikuri, ise ekologiuri 
mniSvneloba. 
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uak 577. 46. 48 : 634. 5 
kaklovani kulturebis meoradi nedleulidan ekologiurad sufTa 
aqtiuri naxSiris miReba da misi gamoyenebis perspeqtivebi /T. Wav-
WaniZe, n. nasyidaSvili, g. melaZe/.hmi-s SromaTa krebuli.-2007.-
t.111.gv.181-186,-qarT.:rez.qarT., ingl., rus. 
Seswavlilia kaklovani kulturebis meoradi nedleulidan miRebuli 
aqtiuri naxSirebis fizikur-qimiuri Tvisebebi. dadgenilia, rom 
sacdel danadgarze am kulturebis meoradi nedleulidan miRebuli 
aqtiuri naxSrebis fizikuri maxasiaTeblebi da adsorbciuli 
sidideebi maqsimaluri aqtivaciis dros utoldeba literaturidan 
cnobil saukeTeso aqtiuri naxSirebis Tvisebebs. Seswavlilia kak-
lovani kulturebis mosavlianobis cvlilebis tendencia saqarTve-
loSi. am kulturebis meoradi nedleuli yovelwliurad grovdeba Se-
sabamis gadamamuSavebeli qarxnebis sasawyobo meurneobebSi da war-
moadgenes saukeTeso sawyis nedleuls ekologiurad sufTa aqtiuri 
naxSiris warmoebisaTvis. cxr.3,il..2,lit.das.4. 

 
UDK 577. 46. 48 : 634. 5 

Accepting of ecological pure active coal from walnut cultures secondary raw materials 

and their perspectives of application /T. Chavchanidze, N. Naskidashvili, G. Meladze/ 

Transactions of the Georgian Institute of Hydrometeorology Gorgian. 2007.-V.111.-p.181-

186,Georg.: Summ.Georg., Eng., Rus. 

We have studied physical-chemical properties of active coals received from secondary raw 

materials from walnut cultures. It has been stated that  physical and adsorption properties of 

active coals received from experimental equipment at a maximum activation are high and 

equal those reported in literature. We have studied tendency of walnut cultures production in 
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Georgia. It has been stated that various working firms stored yearly hazel and nutshells and 

from these secondary raw materials it is possible to receive such a valuable and useful 

product as active coal. 

 

УДК 577. 46. 48 : 634. 5 

Получение экологически чистого активного угля из вторичного сырья ореховых 

культур и перспективы его применения /Т.Г. Чавчанидзе, Н.Н.Наскидашвили, Г.Г. 

Меладзе/. Сб. Трудов Института Гидрометеорологии Грузии. – 2007. – т.111. – с.181-

186. – Груз.; рез. Груз.,Анг.,Русск. 

Изучены физико-химические свойства активного угля, полученного из вторичного 

сырья ореховых культур. Установлено, что физические характеристики и 

адсорбционные свойства активного угля, полученного из вторичного сырья на экс-

периментальной установке, при максимальной активации, характеризуется высокой 

адсорбционной способностью и соответствует лучшим адсорбентным свойствам угля 

известным по литературе. Изучена тенденция урожайности ореховых культур в 

Грузии  и установлено, что ежегодно в соответствующих фирмах накапливается 

вторичное сырье ореховых культур, которое представляет собой ценный ресурс для 

получения активного угля. 
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uak 551.510.42 
xelovnuri wyalsacavebis eko-meteorologiuri 

gavlena mimdebare raionis mikroklimatze 
 

Catarebuli kvlevebi miuTiTeben xelovnuri wyalsacavebis 
gavlenaze maT mimdebare teritoriis mikroklimatze. amasTan, 
naCvenebia, rom jvris wyalsacavis gavlena mimdebare terito-
riis rigi meteorologiuri parametrebis mniSvnelovani cvli-
lebebiT gamoixateba. 
Sesavali. 
cnobilia, rom enguris auzi mTlianad moicavs Zalzed rTul 
orografiis mqone teritorias. es, ki, ganapirobebs am regionSi 
mikroklimatis nairsaxeobis arsebobas, romelic warmoiqmneba 
klimatis globaluri, regionaluri da adgilobrivi faqtor-
ebis gavleniT. am ukanasknelis moklevadianma cvlilebebma 
SeiZleba ar gamoiwvios mikroklimatSi SesamCnevi Sesabamisi 
gadaxrebi, magram, sakmarisad grZel droSi es cvlilebebi 
uTuod mniSvnelovani Seiqmneba, romlis msvleloba SeiZleba 
araukuqcevadi, katastrofuli aRmoCndes ara marto am mik-
roraionisaTvis, aramed regionaluri klimatis negatiuri 
cvlilebebic ki gamoiwvios.  

1. kvlevis mizani da meTodi. 
gansakuTrebiT, me-20 saukunis bolo aTeuli wlebidan da-

wyebuli, saqarTveloSi farTod mimdinareobs samuSaoebi, rom-
lebic iTvaliswineben rigi wyalsacavebis kaskadebis dagegma-
rebasa da aSenebas, maT Soris md. enguris auzSi: galis, jvris 
da xudonis wyalsacavebisa. aman, ki, unda gamoiwvios klimatis 
Semqmnel erT-erTi mniSvnelovani faqtoris _ dedamiwispira ha-
eris fenis arsebuli Tvisebebis cvlileba (Г.С. Гуния, 1985), ra-
mac, Tavis mxriv, mocemuli raionis mikroklimatis adekvatur 
cvlilebas xeli unda Seuwyos. aqedan, cxadia, rom interess 
moklebuli ar aris kvleva, Tu, rogor zemoqmedebas axdens 
arsebuli jvris wyalsacavi md.enguris auzis mimdebare teri-
toriebis mikroklimatze, Sefasdes es gavlena da miRebuli 
SedegebiT vimsjeloT aRniSnuli wyalsacavebis kaskadebis 
aSenebis mizanSewonilobaze.  
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miuxedavad imisa, rom, amJamad ukve kargadaa SesamCnevi lo-
kaluri klimatis anTropogenuri cvlilebebi, dReisaTvis araa 
Sefasebuli, Tu klimatis Semqmneli procesebis elementebis ra 
donis cvlilebebia sakmarisi, ama Tu im masStabis klimatze 
zemoqmedebisaTvis. CvenTan, am sakiTxis Seswavlas, aqamde, mci-
re yuradReba eTmoboda da igi ganixileboda mxolod zoga-
dad, globaluri da makromasStaburi procesebis Seswavlis 
konteqstSi. SesaZloa, es gamowveuli iyo imiT, rom md. enguris 
auzis mimdebare teritoriis mikroorografiuli struqtura 
Zalian rTul sistemas warmoadgens. mas kveTen mravali qedebi 
da meridianulad mimarTuli enguris Senakadebis xeobebi. ase-
Ti adgilobrivi reliefis sirTule, didi sxvaoba xeobebisa 
da qedebis simaRleebSi, da mravali sxva, ganapirobeben am me-
zoklimaturi raionis sxvadasxva nawilis mikroklimatis Tavi-
seburebebs, romelTa Seswavla did siZneles warmoadgens. es 
rTuldeba imiTac, rom, amJamad ar arsebobs mikroklimatis 
elementebze dakvirvebebis monacemebi da dasayrdeni koeficien-
tebi, romliTac gaxdeboda SesaZlebeli, gagveTvaliswinebina 
reliefis formebisa da Sesabamisi mikroklimaturi maxasiaTeb-
lebis nairsaxeoba. aqedan Cans, Tu ra siZneleebTan gvaqvs saqme 
dasaxuli amocanis gadasawyvetad. vinaidan specialuri eqspe-
rimentebis Catareba ver moxerxda, gadavwyviteT, gagvexila ri-
gi meteorologiuri elementebis saSualo wliuri mniSvnelo-
bebis cvalebadoba drois, sakmaod, did periodSi /1971_ 
1990w.w./, romelic moicavs, rogorc wyalsacavis arsebobas am 
regionSi /1981_1990w.w./, aseve, periods, mis aSenebamde /1971_ 
1980w.w./. amisaTvis, md. enguris auzSi SevarCieT 5 meteosadguri 
_zugdidi, gali, jvari, xaiSi da mestia. xolo meteoro-logi-
uri elementebidan _haerisa da niadagis zedapiris temperatu-
rebi (to

C), fardobiTi tenianoba (f %), atmosferuli naleqebi, 
qaris mimarTuleba da siCqare. 

sadgurebis aseT farTo diapazonSi SerCeva, saSualebas mo-
gvcemda, gamogveyo mezoklimatur fonze mikroklimaturi mov-
lenebi, romlebic ganpirobebuli iqneboda adgilobrivi efeqt-
ebis, kerZod, jvris wyalsacavis gavleniT. xolo gansaxilveli 
periodis meteoelementebis saSualo wliuri mniSvnelobebis 
normireba, am elementebis normebad miRebul mniSvnelobebze, 
klimaturi cnobarebidan (Справочник по климату СССР. Грузинская 

ССР.,1967; Справочник по климату СССР. Грузинская ССР., 1970), saS-
ualebas mogvcemda, Cveni daskvnebi ufro TvalsaCino da da-
sabuTebuli yofiliyo.  

 



 189 

2. kvlevis Sedegebis analizi. 
Cvens mier SemuSavebuli, zemoaRniSnuli midgomiT Sesrule-

buli kvlevis Sedegad miRebuli nax.1-is grafikebze naCvenebia, 
haeris saSualo wliuri normirebuli temperaturebis _T gana-
wileba gansaxilvel punqtebze. rogorc am naxazidan Cans, 1971_ 
1980w.w. periodSi haeris temperaturis saSualo mravalwliuri 
mniSvnelobebi, miuxedavad maTi saSualo wliuri mniSvnelo-
bebis normidan SesamCnevad gadaxrisa calkeul wlebSi, mTli-
anad TavianTi normebis farglebSia. xolo 1981 wlidan mesti-
asa da xaiSSi, SeiniSneba saSualo wliuri temperaturis sakma-
od SesamCnevi gadaxrebi normidan im dros, rodesac danarCen 
punqtebze saerTo tendencia inarCunebs Tavis pirvelad svlas. 
amasTan, 1981_1990w.w. periodSi, mestiaSi, aRiniSneba haeris 
saSualo wliuri temperaturis mkveTri zrda, daaxloebiT, 
10%-iT, xolo xaiSSi SeimCneva am maCveneblis cvlilebis 
tendencia Semcirebisken, daaxloebiT, 5 %-iT. 

 

 
 
nax.1. haeris normirebuli saSualo wliuri ganawileba 

wlibis mixedviT 
 

miwispira niadagis, zedapiris temperaturaze dakvirvebaTa 
masalebis analizi (nax. 2) gviCvenebs, rom zugdidsa da galSi, 
maTi saSualo mravalwliuri mniSvnelobebi, mTlianad gansaxi-
lvel periodSi, praqtikulad, TavianT normebs Seesabamebian, 
xolo danarCen sam punqtze, ki, es elementi SesamCnev cvli-
lebebs ganicdis. magaliTad, 1981_1990w.w. misi normirebuli 
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mniSvnelobebis _T wliuri cvalebadobis amplituda mkveTrad 
matulobs, xolo maTi absoluturi mniSvnelobebi miiswrafvian 
Semcirebisken. gaangariSebebi gviCveneben, rom 1981_1990w.w. gan-
mavlobaSi, 1971_1980w.w. SedarebiT, miwispira niadagis zedapi-
ris temperatura, mestiaSi, xaiSsa da jvarSi, Semcirda, Sesa-
bamisad, daaxloebiT, 2, 10 da 4 %-iT. TavianT normebTan Seda-
rebiT, es cvlilebebi ufro SesamCnevi xdeba.  

 
 
nax.2. niadagis zedapiris normirebuli saSualo wliuri 

temperaturis ganawileba wlebis mixedviT 
 

gansaxilveli sakiTxis Seswavlisas, atmosferuli haeris 
tenianobis cvlilebebis kvlevis gziT, Cvens mier iqna ga-
Tvlili da gaanalizebuli saqarTvelos hidrometeorologi-
uri samsaxuris qselis mocemul punqtebSi, am elementze Cata-
rebuli dakvirvebaTa masalebi. analizi gviCvenebs (nax.3), rom 
galSi, es parametri, mocemul periodSi, ar ganicdis mniSvne-
lovan cvlilebebs. xolo danarCen punqtebze mas aqvs zrdis 
tendencia /zugdidSi, xaiSsa da mestiaSi _saSualod, 3 %-iT/. 
gansakuTrebiT, TvalnaTliv, es gamoixateba 1981_ 1990wlebis pe-
riodSi. jvarSi aRniSnuli tendencia ufro mkafiodaa gamoxa-
tuli da udris 10 %-s, rac, uTuod, gamowveulia wyalsacavis 
siaxloviT, saidanac notio haeri gamoedineba, aq gabatonebuli, 
CrdiloeTis mimarTulebis qarebis meSveobiT. aRniSnulTan 
erTad, mosuli atmosferuli naleqebis saSualo wliuri 
mniSvnelobebis cvalebadobis tendenciis detaluri kvlevis 
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Sedegad, ZiriTadad, mTels gansaxilvel regionSi, aRniSnulia 
am elementis matebis tendencia mocemuli periodis 20 wlis 
ganmavlobaSi. maT Soris, mestiasa da jvarSi, 5 %-iT, xolo 
zugdidsa da galSi, saSualod, 15 %-iT. amasTan, analizma gvi-
Cvena, rom es viTareba, Znelia mivakuTvnoT adgilobrivi faq-
torebis gavlenas, vinaidan arsebobs didi albaToba imisa, rom 
igi SesaZloa iyos gamowveuli, ZiriTadad, globaluri efeq-
tebiT, magaliTad, atmosferos globaluri dabinZurebiT (gu-
nia g., 2001), romelTa fonze regionaluri faqtorebis gamov-
lena, sakmaod did siZneleebs warmoadgens. amisaTvis, SesaZ-
loa, ufro efeqturi aRmoCndes am elementis moklevadiani 
movlenebis ganxilva. 

 

 
 

wyalsacavebis mimdebare teritoriis mikroklimatisa da me-
teorologiuri reJimis Seswavlisas, didi mniSvneloba eniWeba 
siTburi balansis Semadgeneli nawilebis cvlilebebis kanon-
zomierebis dadgenas. aman ganapiroba is, rom sakvlev regionSi, 
haeris temperaturisa da tenianobis cvlilebebis gaTvaliswi-
nebiT, samecniero SromebSi (Гуния Г. С., 1985; Рекомендации по рас-

чету изменений температуры и влажности воздуха на побережье водоѐмов., 
1981; Русин Н. П., 1979), miRebuli Sedegebis gamoyenebiT, iqna gaan-
gariSebuli qvefenili zedapiris siTburi balansis calkeuli 
mdgenelebi, rogorc jvris wyalsacavis arsebobis pirobebSi, 
ise mis aSenebamde. kvlevis Sedegebi cxadhyofen, rom wyal-
sacavis SeqmniT, 15km2 farTobze mkveTrad mcirdeba qvefenili 
zedapiris albedo /saSualod, 50 %-iT/. xolo qvefenili ze-
dapiris temperaturisa /Semcireba,saSualod, 15 %-iT/ da wylis 
orTqlis drekadobis /mateba, saSualod, 8 %-iT weliwadSi/ 
erToblivi cvlilebebiT gamowveuli zemoqmedeba iwvevs wyal-
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sacavis zedapiris efeqturi gamosxivebis Semcirebas, daaxlo-
ebiT, 2 %-iT weliwadSi da wyalsacavis zedapiris radiaciuli 
balansis matebas, daaxloebiT, 15_25 %-iT. 

gamoTvlebi, agreTve, cxadhyofen, rom am meteoelementis mni-
Svnelobebi weliwadis sxvadasxva periodebSi, mkveTrad gan-
sxvavdebian. magaliTad, zamTris periodSi, wyalsacavis Seqmnis 
Semdeg, am teritoriaze radiaciuli balansis mniSvneloba mat-
ulobs, saSualod, 90 %-iT, gardamaval periodebSi _ 40 %-iT, 
zafxulSi, daaxloebiT, 20 %-iT, xolo mTeli wlis ganmavlo-
baSi, daaxloebiT, 30 %-iT. es sidideebi warmoadgenen, sakmaod 
maRal ricxvebs da wyalsacavis mimdebare teritoriis meteo-
rologiur reJimze mniSvnelovani zemoqmedebis arsebobaze me-
tyveleben. amasTan erTad, unda aRiniSnos, rom gaangariSebebis 
mixedviT, wyalsacavidan sakmao daSorebiT, es efeqtebi mcir-
deba da uaxlovdeba TavianT normalur mniSvnelobebs.  

daskvna. 
amrigad, jvris wyalsacavis gavleniT, Cven gvaqvs haeris tem-

peraturis (mestia, xaiSi), niadagis zedapiris temperaturis (me-
stia, xaiSi, jvari), tenianobis (gansakuTrebiT, jvarSi) da rad-
iaciuli reJimebis mkveTri cvlilebebi. am cvlilebebiT gamow-
veuli negatiuri efeqtebi, ukve iwveven adgilobrivi saxalxo 
meurneobis muSakTa da mcxovrebTa aRSfoTebas. Catarebuli 
Zieba gviCvenebs, rom aRniSnul cvlilebebs aqvs matebis tend-
encia, xolo sakvlev raionSi wyalsacavebis axali kaskadebis 
ageba, gamoiwvevs adgilobrivi mikroklimatis mkveTr negatiur 
cvlilebebs, romelmac, SesaZloa iqonios farTomasStaburi 
xasiaTi.  
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uak 551.510.42 
xelovnuri wyalsacavebis eko-meteorologiuri gavlena mimdebare 
raionis mikroklimatze. /g.gunia, n.xufenia/, hmi-s SromaTa krebuli –
2007-t. –gv.187-193, – qarT. rez. qarT ingl. rus.  
Catarebuli kvlevebi miuTiTeben xelovnuri wyalsacavebis gavlenaze 
maT mimdebare teritoriis mikroklimatze. amasTan, naCvenebia, rom 
jvris wyalsacavis gavlena mimdebare teritoriis rigi meteorolo-
giuri parametrebis mniSvnelovani cvlilebebiT gamoixateba. 
 

UDC 551.510.42  

Eco-meteorological  impact  of  artificial  reservoirs  on  the  microclimate  of adjacent  

regions./G.Gunia, N.Xufenia/.Tansactions of Georgian Institute of Hydrometeorologyof 

Georgian, 2007-  V.111., -p.187-193, -Georg.:Summ.Georg.Eng..Russ. 

Performed investigations demonstrate that the R. Inguri watershed includes territory with 

very complex orography. This, in its turn, causes wide diversity of microclimatic conditions 

in this Region that are forming under the combined action of global, regional and local 

climate forming factors. 

In the paper it is shown that under the influence of Jvari Reservoir in a number of districts of 

the examined territory the notable changes of mean annual values of air temperature and soil 

surface temperature occure, as well as of air humidity and radiation regime. Investigations 

suggest that the above mentioned meteorological elements indicate the growth tendency that 

may bring sharp negative changes of local climate in case of the construction of a new 

cascade of reservoirs in the given Region. 
 

УДК 551.510.42 

Эко-метеорологическое влияние искусственных водохранилищ на микроклимат 

прилежащих районов. /Г.С. Гуния, Н.Хуфениа /.. Сб. Трудов Института Гидро-

метеорологии Грузии, -2007- т. 111 , -с.187-193, -Груз., рез. Груз., Анг., Русск. 

Выполненные исследования показывают, что бассейн  р.Ингури полностью 

охватывает территорию с очень сложной орографией. Это, в свою очередь,  

обуславливает наличие в данном регионе разнообразных микроклиматических 

условий, образующихся под влиянием совместных действий глобальных, 

региональных и местных,  локальных климатообразующих факторов. Краткосрочные 

изменения последнего, возможно, не вызовут заметных адекватных отклонений 

микроклимата, однако, результаты их воздействий за достаточно длительный 

промежуток времени, безусловно, могут стать существенными, ход которых, 

очевидно, окажется необратимым, катастрофическим не только для данного 

микрорайона,  но может вызвать негативные изменения климата, даже и в 

региональном масштабе.  

В статье показано, что под влиянием Джварского водохранилища, в ряде районов 

исследуемой территории, отмечаются заметные изменения среднегодовых температур 

воздуха и поверхности почвы  (Местиа,  Хаиши,  Джвари),   влажности воздуха и 

радиационного режима. При этом,  выполненные исследования показывают,  что 

указанные изменения метеорологических параметров имеют тенденцию роста и при 

строительстве новых каскадов водохранилищ, в данном регионе, могут вызвать 

резкие негативные крупномасштабные изменения местного климата. 
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uak 551.510.42 
atomizator `kafsula-alis~ gamoyeneba atmosferul haerSi 

tyviis atomur-absorbciuli gansazRvrisaTvis 
 

       naSromSi mocemulia atomizator `kafsulaalis~ gaumjobes-

ebuli konstruqcia, romelic avtorebis mier gamoiyeneba atmo-

sferul haerSi tyviis raodenobrivi Semcvelobis gansazRvri-

saTvis. dadgenilia q.Tbilisisa da rusTavis atmosferul haerSi 

tyviis raodenobrivi Semcveloba, romlis daWuWyianebis xarisxi 
mniSvnelovnad aRemateba zRvrulad dasaSveb koncentracias. 

cnobebi atmosferos damabinZurebel aerozolTa qimiur 
Sedgenilobasa da droSi misi cvlilebebis Sesaxeb did 
praqtikul interess warmoadgens, kerZod, es exeba atmosferos 
mtvris SedgenilobaSi Semavali mZime liTonebis jgufs, rome-
lTa Sedgenilobasa da Semcvelobis gamokvlevas gaaCnia mniSv-
nelovani meteorologiuri, higienuri da sameurneo-ekonomikuri 
aspeqtebi. maT miekuTvneba upirveles yovlisa, emisiebis wyaro-
ebidan atmosferoSi minarevebis ganawilebis kanonzomierebis 
Seswavla da maTi prognozireba. 

rogorc cnobilia atmosferos mtvris SedgenilobaSi Sema-
vali liTonebi Seadgenen 10-2_10-12 woniT procents. atmosferuli 
haeris dacvis amocanebTan dakavSirebiT maTi gansazRvra did 
interess iwvevs. amasTan tyviis koncentraciebs dadgenis prob-
lemebis gadaWra gansakuTrebul yuradRebas imsaxurebs, rac 
winamdebare naSromis mizans warmoadgens. tyvia maRali toq-
sikuri Tvisebebis gamo normirebul elementTa ricxvs mieku-
Tvneba, ris gamoc atmosferoSi mis Semcvelobaze saerTaSori-
so standartebia dadgenili zRvrulad dasaSvebi koncentra-
ciis (zdk) saxiT, amasTan atmosferul haerSi tyviis zdk 0,0007 
mg/m3-s Seadgens (Лозановская, Орлов. и Садовникова, 1998).  

atmosferoSi tyviis Semcveloba da misi koncentraciis 
cvlilebebis mizezebis gamosavlenad saWiroa analizis sruli 
meTodis gamoyeneba, romelic gansazRvris sizustisa da mgrZno-
belobis amaRlebis saSualebas iZleva da SesaZlebeli iqneba 
misi garemos dabinZurebis monitoringis praqtikaSi martivad 
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gamoyeneba. rogorc gamokvlevebma gviCvena (Гуния, 1978) mtvris 
ZiriTad SedgenilobaSi alumini, manganumi, rkina da kalciumi 
Sedis, romelTa Semcveloba icvleba nimuSis aRebidan nimuSa-
mde, rac xels uSlis maTi mcire sidideebis gansazRvras. 
amisaTvis dasaxuli amocanis gadasaWrelad gamoyenebuli unda 
iqnas iseTi qimiuri damuSavebis meTodi romelic mdgomareobs 
ZiriTadi komponentebidan kvalis mqone elementTa mocilebaSi, 
rasac dReisaTvis uzrunvelyofs qelatwarmomqmneli boWkovani 
sorbenti ПОЛИОРГС VII М, romelic mniSvnelovnad amcirebs 
Tanmxlebi komponentebis gavlenas tyviis gansazRvris dros. 
Tanmxlebi komponentebis gavlenis moxsna sorbentis Tanaobi-
sas aixsneba Semdegnairad: organuli matricis destruqciis Sed-
egad Rumelis airad fazaSi arsebobs Tavisufali naxSirbadi. 
aRmdgeneli garemo Rumelis zedapirze xels uSlis intermeta-
lidebis warmoqmnas, xolo gansasazRvravi elementi gamoiyofa 
airad fazaSi Tavisufali atomebis saxiT. qelatwarmomqmneli 
sorbenti farTo gamoyenebas poulobs garemomcveli obieqtebis 
da maT Soris atmosferuli haeris daWuWyianebis kvlevis 
praqtikaSi (svaniZe, zviadaZe, gunia, 1997). 

atmosferuli haeridan sinjis asaRebad gamoyenebulia ele-
qtroaspiratori ЭА_822, romlis daxmarebiTac vatarebT haers 
masTan mierTebul 3,5 sm diametris minis ZabrSi moTavsebul 1g 
sorbentSi. es saSualebas iZleva aRebul iqnas ara marto at-
mosferul mtverze adsorbirebuli mikrominarevebis sinjebi, 
aramed haerSi dispergirebul liTonTa (tyviis) umciresi na-
wilakebic. Semdeg vaxdenT sorbentidan tyviis desorbcias da 
miRebul eliuatSi tyvias vsazRvravT atomurabsorbciuli me-
TodiT atomizator `kafsula-alis~ gamoyenebiT. 

atmosferul haerSi tyviis gansazRvra qelatwarmomqmnel 
sorbentze koncentrirebis Semdeg SesaZlebelia rentgenoflu-
orescentuli, neitronul-aqtivaciuri, masspeqtrometruli meT-
odebis saSualebiT, magram dReisaTvis farTod gamoyenebas po-
ulobs atomur-absorbciuli meTodi, romelic gamoirCeva ma-
Rali mgrZnobiarobiT, analizis siswrafiT da maRali sizustiT 
(Хавезов и  Цалев,1983). masSi elementebis SemcvelobasTan dakavSire-
biT gamoyenebulia aluri an eleqtroTermuli atomizatori. 

aluri atomizatori farTod gamoiyeneba elementebis 
gansazRvrisaTvis 0,01 mkg/ml da ufro maRali Semcvelobis 
dros. elementebis mgrZnobelobis asamaRleblad gamoyenebu-
lia eleqtroTermuli atomizatori, romelic sinjis orTqlis 
lokalizebis xarisxis mizedviT iyofa or jgufad: naxevrad 
Ria tipis atomizatorebiT _ milovani Rumelebi da Ria tipis 
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atomizatorebi – tigelebi. ufro moxerxebul atomizators, 
romelic saSualebas iZleva gaizardos elementis gansazRvris 
mgrZnobeloba, warmoadgens kombinirebuli atomizatori `kaf-
sula-ali~. Tavisi SesaZleblobebiT _ mgrZnobelobis da advilad 
aqroladi elementebis gansazRvris sizustis mixedviT, konst-
ruqciis myari sinjebis atomizatori `kafsula-ali~ warmoad-
gens erT-erT perspeqtiuls. analizuri laboratoriebis praq-
tikaSi farTod danergvisaTvis, igi did interess iwvevs si-
njebis pirdapiri analizis meTodSi. gamoyenebuli myari obi-
eqtebis uSualo analizisaTvis. 

`kafsula-alis~ tipis atomizatorSi (Сванидзе и Варшал, 1991) 
myari nivTierebis gansazRvrisaTvis gamoyenebulia cilindruli 
formis kafsula, igi damzadebulia wvrilmarcvlovani МПГ-6 
grafitisagan, romelic ar Seicavs tyvias. kafsulaSi, romelic 
horizontalur mdgomareobaSia or grafitul kontaqts Soris, 
Tavsdeba sinji (0,25g sorbenti). eleqtrodeniT gacxelebisas 
igi orTqldeba da difundirebs forovan kedlebs Soris. es 
mTlianad gamoricxavs gafantvas da sinjis amofrqvevas atomi-

zaciis procesSi. 
atomizatori (Сванидзе и Варшал, 1991) Sedgeba acetilen-haeris 

sanTurisagan, grafitis kafsulisa da kvebis blokisagan. kvebis 
bloki Sedgeba denis maRalamperiani wyarosagan ДФ-101. igi sa-
Sualebas gvaZlevs TandaTanobiT avwioT kafsulis temperatu-

ra 200-dan 2600C-mde. kafsulaze gadacemuli denis Zala Sead-
gens 40A-s, rac mTlianad akmayofilebs kafsulis gaxurebas ato-
mi-zatoris saWiro temperaturaze. temperatura izomeba `promi-
nis~ markis pirometriT. analizuri signalis registracia warmo-
ebs КСП markis TviTmwerze. konstruqcia SesaZleblobas iZle-
va ar gamoviyenoT specialuri gamagrilebeli mowyobilobebi 
dengamtari kontaqtebisaTvis. kafsulis maqsimaluri gaxureba 
xdeba misi Rrus zonaSi grafitis Reros umciresi kveTis adgi-
lebSi, rac upiratesobas aniWebs mas arsebuli atomizato-
rebTan SedarebiT.  

atomizator `kafsula-alSi~ SerCeulia gansazRvris opti-
maluri temperaturuli drois reJimi. sorbentis sruli wva 

700C-ze xdeba, ise rom elementis atomizaciis stadiaze arase-
leqciuri STanTqma ar SeiniSneba. tyviis danakargebi danacre-

bis stadiaze 800C temperaturaze xdeba. sorbentis danacreba 
kafsulaSi tyviisaTvis mimdinareobs sam stadiad: 200, 400 da 

800C. kafsulis temperatura, romlis drosac gansasazRvravi 

elementis aorTqleba xdeba, tyviisaTvis 2000C Seadgens. 
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winamdebare naSromSi tyviis raodenobrivi Semcvelobis da-
sadgenad, q.Tbilisisa da rusTavis atmosferul haerSi gamoye-
nebulia: sinjis asaRebad _ qelatwarmomqmneli boWkovani sor-
benti ПОЛИОРГС VII М, gansazRvrisaTvis atomur-absorbciuli 
meTodi atomizator `kafsula-alis~ gamoyenebiT (cxr.). 

faqtobrivi masalebis safuZvelze aRiniSneba q. Tbilisisa 
da rusTavis atmosferul haerSi tyviis dabinZurebis maRali 
mniSvnelobebi zdk-sTan SedarebiT. naTlad Cans rom gansaku-
TrebiT didia avtotransportis roli atmosferos dabinZurebaSi 
(g.gunia, z.svaniZe, 2000) da eWvs ar iwvevs, rom saWiroa 
anTropogenuri zemoqmedebis ufro mkacri gakontroleba. 
 

cxrili. tyviis Semcveloba atmosferul haerSi 

# sinjis aRebis adgili 
Pb-is koncentraciebi, 

mg/m3 
 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
 
11. 
12. 
13. 
14. 
15. 
16. 
 

17. 

         q. Tbilisi 
Tavisuflebis moedani 
respublikis moedani 
gmirTa moedani 
filarmonia 
rkinigzis sadguri 
didubis avtosadguri 
avtosadguri (gulias q.) 
dezertirebis bazari 
dinamo stadioni 
navTluRis bazari 
          q. rusTavi 
rusTavis metalurgiuli kombinati 
cementis q-nis mimdebare teritoria 
sastumro rusTavis win 
avtosadguri 
qalaqis meriis win 
qimiuri kombinatis administraciuli 
Senobis win 
axalgazrdobis parkTan 

 
0,003 
 0,0025 
0,008 
0,005 
0,007 
0,012 
0,015 
0,007 
0,008 
0,009 

 
0,008 
0,088 
0,061 
0,092 
0,025 

 
0,009 
 0,0081 
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uak 551.510.42 
atomizator `kafsula-alis~ gamoyeneba atmosferul haerSi tyviis 
atomurabsorbciuli gansazRvrisaTvis. /g.gunia, z.svaniZe/, hmi-s 
SromaTa krebuli –2007-t.111,–gv.194-198,– qarT. rez. qarT ingl. rus.  
naSromSi mocemulia atomizator `kafsula-alis~ gaumjo-besebuli 
konstruqcia, romelic avtorebis mier gamoiyeneba atmosferul haerSi 
tyviis raodenobrivi Semcvelobis gansazRvrisaTvis. dadgenilia q. 
Tbilisisa da rusTavis atmosferul haerSi tyviis raodenobrivi Sem-
cveloba, romlis daWuWyianebis xarisxi mniSvnelovnad aRemateba 
zRvrulad dasaSveb koncentracias. 
 

UDC 551.510.42 

Use of sprayer "Capsule-Flame" for the determination method of LeadZs impurity in 

atmospferis air /G.Gunia, Z.Svanidze/.Tansactions of the Georgian Institute of 

Hydrometeorologyof Georgian, 2007-V.111., -p.194-198, -Georg.:Summ.Georg.Eng..Russ. 

For the purpose to increase the precision of determination of LeadZs impurity in 

atmospheric air the developed by the author Sprayer "Capsule-Flame" is suggested. Atomic-

Absorption method of LeadZs determination using the mentioned Sprayer made possible to 

carry out the investigations of ecological condition of atmospreric air within the Tbilisi and 

Rustavi cities. There is indicated on the hign level of contamination of air by LeadZs 

impurity within the Tbilisi and Rustavi limits, caused, according to the opinion of the 

aurhor, by intensive autotraffic.  
 

УДК 551.510.41 

Применение атомизатора "капсула-пламя" для определения атомно-абсорбц-

ионным методом примесей свинца в атмосферном воздухе. /Г.С.Гуния, З.С.Сва-

нидзе/. Сб. Трудов Института Гидрометеорологии Грузии, -2007- т.111, -с.194-198, -

Груз., рез. Груз., Анг., Русск. 

С целью улучшения определения примесей свинца в атмосферном воздухе 

предлагается использовать, разработанный авторами, атомизатор "капсула-пламя". 

Атомноабсорбционный метод определения концентраций свинца, с использованием 

данного атомизатора, позволил авторам провести исследование экологического 

состояния атмосферного воздуха городов Тбилиси и Рустави. Указывается на высокий 

уровень загрязнения воздуха этих городов данной примесью, в чем ведущая роль, по 

заключению авторов, принадлежит автотранспорту.   

Использование низкокачественного бензина, содержащего примесея свинца в 

качестве антидетонатора, является источником негативных экологических и 

санитарных последствий. 

Кроме того, исследования выявили, что применение хелатобразующих сорбентов  

POLIORGS-7 M  упрощает ход анализа и повышает точность определения 

концентраций микропримесей свинца в воздухе. Показано, что в различных районах 

городов Тбилиси и Рустави величины концентраций свинца в воздухе меняются в 

пределах 0,003-0,015 и 0,008-0,092 мг/м3, соответственно. 
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hidrometeorologiis institutis Sromebi, tomi #111 

TRANSACTIONS OF THE GEORGIAN GEORGIAN INSTITUTE OF HYDROMETEOROLOGY, VOL.111 

ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
    

l.SavliaSvili, g.CikvaiZe 
hidrometeorologiis instituti 
           n.tuRuSi 
niadagmcodneobis, agroqimiisa da  
    melioraciis instituti 
 

uak 631 416/417 
damlaSebuli da bicobiani niadagebis qimiuri 

Sedgenilobis cvalebadoba melioraciis Sedegad 
 

   aRmosavleT saqarTveloSi gardabnis, marneulis, bolnisis, 
sagarejos, gurjaanis, siRnaRis, dedofliswyaros, lagodexis 
da qarelis raionebSi (i.gogiberiZe da sxv., 1990, n.tuRuSi da 
sxv.,1990) farTod aris gavrcelebuli damlaSebuli da bic-

obiani niadagebi, romelTa farTobi 205 aTas ha-s aRemateba. 
aqedan 84 aTasi ha-mde aTvisebulia, magram isini gamoirCevian 
dabalproduqtiulobiT. 

damlaSebuli da bicobiani niadagebi xasiaTdebian: mZime 
meqanikuri (TixianobiT), niadaggruntSi adviladxsnadi marile-
bis SemcvelobiT (ZiriTadad qloridul-sulfaturi tipis) 
mSTanmTqav kompleqsSi natriumis didi SemcvelobiT (e.i. bico-
bianobiT), dawidulobiT, rac ganapirobebs mSral mdgomareoba-
Si niadagis Zlier simkvrives, xolo tenian mdgomareobaSi ga-
jirjvebas da ustruqturobas.  

damlaSebuli da bicobiani niadagebis gaumjobesebisaTvis 
warmatebiT gamoiyeneba agroteqnikuri, irigaciuli, qimiuri, 
biologiuri da sxva saxis RonisZiebebi. am RonisZiebebis Se-
rCeva da gamoyeneba xdeba damlaSebuli da bicobiani niadage-
bis qimiuri Sedgenilobisa da fizikur-qimiuri Tvisebebis ga-
TvaliswinebiT. 

agroteqnikuri RonisZiebebidan fizikuri bicobianobis mos-
pobisaTvis saWiroa bicobiani, Zlier mkvrivi, gaZekili fenis 
gafxviereba. unda moxdes am fenis meqanikurad darRveva. es miR-
weuli iqneba Rrma melioraciuli xvniT da xnulis Semdgomi 
damuSavebiT. didi mniSvneloba eniWeba organuli da mineralu-
ri sasuqebis Setanasa da mravalwliani balaxebis Tesvas, agre-
Tve erTwliani balaxebis Tesvas sakvebad da mwvane sasuqad. 
erTwliani balaxebis mwvane masis Caxvna niadagSi xels uwyobs 
bioqimiuri procesebis gaaqtivebas da amiT Zirfesvianad cvlis 
niadagis fizikur-qimiur, biologiur da wyalmarTav Tvisebebs. 
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damlaSebuli niadagebis gaumjobesebis mniSvnelovani Roni-
sZiebaa irigaciuli melioracia – niadagis zedapiris wyliT 
datborva da Carecxva. am dros marilebi datboril wyalSi 
ixsneba da irecxeba ufro Rrma horizontebSi. gruntis wylis 
donem kritikul siRrmeze dabla unda daiwios da irigaciul 
wyalTan erTad drenaJis saSualebiT gamovides mindvridan, 
winaaRmdeg SemTxvevaSi es mariliani wyali kapilarulad isev 
maRla aiwevs da niadags xelaxla daamlaSebs. 

mlaSobian bicobebze aTvisebis pirvel wels Warbi marile-
bis mocilebis mizniT unda Catardes Carecxvebi da masTan er-
Tad qimiuri melioracia. 

bicob niadagebSi STanTqmuli natriumis gamoZeveba da tute 
reaqciis ganeitraleba xdeba TabaSiris SetaniT. TabaSiri 
(CaSO4 ● 2H2O) saSualod xsnadi marilia, amisaTvis is uceb ver 
gamoaZevebs mTel STanTqmul natriums, magram misi Setanis 
Semdeg niadagSi natriumis ganmeorebiTi STanTqma SeuZlebeli 
xdeba da bicobianobis procesic wydeba.  

TabaSiris SetaniT xdeba mavne STanTqmuli natriumis gamoZ-
eveba da Senacvleba kalciumiT, es reaqcia mimdinareobs Sem-
degnairad: 

 

niadagi 

Na2SO4 
 STanTqmuli Na 

STanTqmuli Na 
+ CaSO4 

 
niadagi 

 
Ca+Na2SO4 

           

gaTabaSirebiT xdeba agreTve niadagSi arsebuli sodisa da 
tutianobis ganeitraleba: 

Na2CO3   + CaSO4                   Na2SO4  + CaCO3 

reaqciis Sedegad warmoqmnili Na2SO4, Tumca gacilebiT na-
kleb toqsikuria vidre soda, magram fesvTa sistemis gavrcel-
ebis aridan misi mocileba mainc aucilebelia. sarwyav pirobe-
bSi es advilad misaRwevia morwyviT, xolo urwyavSi – tenis 
dagrovebiT (Tovlis dagroveba, Rrma xvna da sxva). 

qimiuri melioraciis mizniT TabaSiris garda SeiZleba gamo-
yenebul iqnes fiziologiurad mJave mineraluri sasuqebi da mJa-
ve reaqciis mqone warmoebis narCenebi – gaji, defekati da sxva. 

saqarTvelos niadagmcodneobis, agroqimiisa da melioraciis 
samecniero kvleviTi institutis jandaris sayrden punqtze 
1976-1983 wlebSi Catarda mindvris cdebi kalciumis Semcvel da 
mJave bunebis meliorantebze, romlis Seswavlis mizans Se-
adgenda Tu rogor Seicvala bicobianobis xarisxi melioran-
tebis gamoyenebis Semdeg. gamocdili meliorantebidan yurad-
Rebas iqcevs defekati.  



 201 

defekati agaris Saqris qarxnis warmoebis narCenia, romlis 
wliuri maragi 15-20 aTas tonas aRemateba. defekati TiTqmis ar 
moiTxovs teqnologiur damuSavebas, amdenad, ekonomiurad xel-
sayrelia da Sesatanadac ioli. garda amisa, sxva meliorantebTan 
SedarebiT im upiratesobiTac gamoirCeva, rom 60-70%-ni kiris 
garda, igi Seicavs mcenarisaTvis ZiriTad sakveb elementebs: 

azots 1-2%, fosfors 1,5-2%, kaliums 0,6-0,9%, mcire raodenobiT 
gogirds, mikroelementebs da organul nivTierebebs 15%-mde. 

defekatis melioraciuli efeqti mkveTrad izrdeba nakel-
Tan erTad SetaniT, rac dakavSirebulia kalciumis bikarbo-
natebis warmoqmnasTan. kalciumis bikarbonatebi ki warmoiqmne-
ba defekatSi arsebuli kirisa da nakelis daSlisas gamoyofi-
li naxSirorJangis urTierTqmedebis Sedegad. 

defekatis Setanis teqnologia aseTia: moSandakebul nak-
veTze gamfantveliT unda SevitanoT qimiuri melioranti niad-
agSi gacvliTi natriumis eqvivalenturi raodenobis mixedviT. 
amasTan erTad SeaqvT mineraluri (N90 P180)  da organuli sasuqi 

– nakeli (80-100 t/ha-ze). qimiuri meliorantis niadagSi kul-
tivatoriT CakeTebis Semdeg nakveTi unda moixnas Rrmad 40 sm 
siRrmeze. morwyva unda moxdes didi normiT ha-ze 1500-2000 m3.  

defekatis normaa 7,3 t/ha-ze. qimiuri melioracia unda 
Catardes 5-6 weliwadSi erTxel. 

defekatis gamoyenebiT bicobian niadagebSi umjobesdeba ma-
rilTa reJimi da STanTqmuli kaTionebis Semcveloba, bicob 
horizontSi dabla iwevs dispersiulobis zRvari, aqtiurdeba 
mikrobiologiuri da koloidur-qimiuri xasiaTis procesebi. 
aRniSnuli cvlilebebi iwveven bicobiani niadagis saerTo fi-
zikuri da qimiuri Tvisebebis gaumjobesebas, ris gamoc mkveTr-
ad izrdeba sasoflo-sameurneo kulturaTa mosavlianoba (tu-
RuSi n. da sxv., 1990). 

cdis mimdinareobis periodSi sakvlev obieqtze iswavleboda 
niadagSi mimdinare procesebis mimarTuleba – marilTa Sed-
genilobisa da STanTqmuli kaTionebis dinamika, sakvebi ele-
mentebis cvalebadoba, sxvadasxva fizikuri Tvisebebi, dakvir-
veba xdeboda sasoflo-sameurneo mosavlianobaze. 
    sakvlevi obieqtis niadagi warmoadgens rux-yavisfer saS-
ualo svetisebur, saSualod damlaSebul bicobian niadags, 
damlaSeba qloridul-sulfaturia. aseT niadagebze qimiuri me-
liorantis – defekatis gamoyenebis Sedegad xdeba niadagis Zi-
riTadi Tvisebebis cvlilebebi: 
a) niadagis profilSi mcirdeba advilad xsnadi marilebis 
raodenoba; 
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b) mcirdeba STanTqmuli natriumisa da magniumis raodenoba, 
izrdeba STanTqmuli kalciumis raodenoba; 
g) umjobesdeba struqturuli Sedgeniloba, mcirdeba disper-
siulobis koeficienti, umjobesdeba wyalmarTi da fizikuri 
Tvisebebi (ix. nax.1-2). 
 

siRrme,sm    siRrme,sm 
    0  2  4  6  8  10  12 %                  0   2  4  6  8  10 % 
  
 
 
 20                                       20 
 
 
 
 40                                       40 
 
 
  
 60       60 

1976 1983 
   nax.1 gacvliTi natriumis cvalebadoba rux-yavisfer niada-
gebSi melioraciis Sedegad. 

 

siRrme,sm    siRrme,sm 
  0    20  40  60 %      0   20  40  60  80 % 
 
 
20             20 
 
 
40           40 
 
 
 
60           60 
 1976       1983 
nax.2 gacvliTi kalciumis cvalebadoba rux-yavisfer niadage-
bSi melioraciis Sedegad aRniSnuli marilebi uaryofiTad 

(toqsikurad) moqmedeben mcenaris zrda-ganviTarebaze. 
 
niadagis mSTanTqavi kompleqsidan gamoZevebuli natriumi 

niadagSi qmnis sxvadasxva marilebs, rogoricaa Na2CO3, NaHCO3, 
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NaCL, Na2SO4, xolo gamoZevebuli magniumi - MgCL2, MgSO4, xolo 
kalciumi - CaCL2 

niadagis damlaSebis mizezs warmoadgens swored toqsikuri 
marilebi, romelTa Soris yvelaze maRali toqsikuroba axasia-
Tebs sodas, xolo yvelaze naklebi – sulfatebs. gamorkveul-
ia, rom sodis SesaZlebeli maqsimaluri raodenoba niadagSi, 
romelsac kulturuli mcenare gauZlebs 0,003%-s ar aRemateba. 
yvelaze ufro momwamvlelad mcenareze moqmedebs qloris io-
ni, romlis measedi procentic ki iwvevs mcenaris sagrZnob da-
zianebas, xolo 0,1% - srul daRupvas (d.gedevaniSvili da sxv., 
1961).  

SemdgomSi Cveni Seswavlis mizans Seadgens davadginoT am 
toqsikuri marilebis procentuli Semcveloba, davadginoT ga-
WuWyianebis da toqsikurobis xarisxi. 
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uak 631 416/417 
damlaSebuli da bicobiani niadagebis qimiuri Sedgenilobis 
cvalebadoba melioraciis Sedegad. /l.SavliaSvili, g.CikvaiZe, 
n.tuRuSi/. hmi-s SromaTa krebuli. – 2007. – t.111. – gv.199-204, qarT.; rez. 
qarT., ingl., rus. 
statiaSi naCvenebia damlaSebuli da bicobiani niadagebis gaumjobese-
bisaTvis gamoyenebuli RonisZiebebi. kerZod, agroteqnikuri, irigaciu-
li da qimiuri. qimiuri meliorantebidan aRsaniSnavia defekatis zemo-
qmedebiT niadagis ZiriTadi Tvisebebis cvalebadoba:  
a) niadagis profilSi mcirdeba advilad xsnadi marilebis 

raodenoba; 
b) mcirdeba STanTqmuli Na da Mg-is raodenoba, izrdeba STanTqmuli 

Ca-is raodenoba; 
c) umjobesdeba struqturuli Sedgeniloba, niadagis wyalmarTi da 

fizikuri Tvisebebi.  
il. 2, lit.das.-3. 
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UDC  631 416/417 
Canging of chamical composition of salined and alkaline soils as a result of 

ameliorantion. /L.Shavliashvili, G.Chikvaidze, N.Tugushi/. Transactions of the Georgian 

Institute of Hydrometeorology. - 2007.  – v.111, - p.199-204. – Georg.; Summ. Georg., 

Eng., Russ. 

The paper deals with the improvement measures (namly agritechnical, irrigational and 

chamical) for salined and alkaline soils. Among the ameliorants defecate influence must be 

noted canging main soil properties: 

a) the amount of easily soluble solts decreases in the soil profile; 

b) the amount of absorbed Na and Mg decreases, the amount of absorbed Ca increases; 

c) the structural composition and wather and physical properties of soil improve. 

Fig.2, Ref.3. 

 

УДК 631 416/417 
Изменение химического состава засоленных и солонцеватых почв в результате 

мелиорации. /Л.У.Шавлиашвили, Г.Д.Чикваидзе, Н.К.Тугуши/ Сб.Трудов Института 

Гидрометеорологии АН Грузии. – 2007. – т.211. – с.199-204. – Груз.; рез.Груз., Анг., 

Русск. 

В работе рассматриваются разные мероприятия для улучшения засоленных и солон-

цеватых почв: в частности, агротехнические, иригационные и химические. Из химиче-

ских мелиорантов при воздействии дефеката отмечаются изменения основных сво-

йств почв:  

a) в профиле почвы снижается легкорастворимые соли; 

b) уменьшается количество поглощенного Na и Mg, повышается количество погла-

щенного Ca; 

c) улучшается структурный состав, водные и физические свойства почвы. 

Рис.2, лит.3. 
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 d.duRaSvili, n.loria, g.supataSvili 
Tsu analizuri da garemos qimiis kaTedra 
 

uak 550.42;456.19 
dariSxanis ganawileba saqarTvelos mcenareul  

sakveb produqtebSi 
 

saqarTvelos bunebriv resursebs Soris mniSvnelovani adgi-
li ukavia dariSxanis sulfidur madnebs, romelTa mopoveba-ga-
damuSaveba gasuli saukunis 30-iani wlebidan mimdinareobda ze-
mo raWasa da qvemo svaneTSi. dariSxanis naerTebi gamoirCevian 
toqsikurobiT, amitom maTi kontroli garemoSi ekologiis aq-
tualuri sakiTxia. dariSxanis ganawileba saqarTvelos bune-
briv obieqtebSi (wylebi, niadagebi, qanebi) kargad aris Ses-
wavlili (supataSvili g. da sxv.,2002; Супаташвили Г.Д., 2003; Labar-

tkava N. at al., 2003). maTgan gansxvavebiT dariSxanis Semcveloba 
mcenareul sakveb produqtebSi (maT Soris zemo raWasa da qve-
mo svaneTSi) Seuswavlelia, rac arTulebs misi ekoqimiuri ro-
lis Sefasebas. literaturis monacemebiT dariSxanis zRvruli 
dasaSvebi koncentracia mcenareul sakveb produqtebSi Sead-

gens 0,2_2,0 mg/kg-s (Скурихин И.М.,1981; Шер А. А. и др., 1988). 
ekoqimiuri TvalTaxedviT gansakuTrebul interess iwvevs 

md. luxunis xeoba (zemo raWa). sof. uravis midamoebSi mdebare 
raWis samToqimiuri kombinatis mravalwliani funqcionirebis 
Sedegad xeobis niadagebSi dariSxanis Semcveloba 100_400 mg/kg 
aRwevs (supataSvili g. da sxv., 2002; Labartkava N. at al., 2003), rac 
bevrad aRemateba mis klarkul sidides (5_10 mg/kg). 

Cven mier 1999_2002 ww Seswavlili iyo dariSxanis ganawi-
leba md. luxunis xeobis mcenareul sakveb produqtebSi. Seda-
rebis mizniT gamokvleuli iyo ambrolauris da onis, agreTve 
saqarTvelos sxva raionebis sakvebi produqtebi (sul 300_mde 
sinji cxr.1.).  

saanalizo sinjebs vanacrebdiT mSrali wesiT 450_ 500ºC_ze 
MgO+Mg(NO3)2 narevis Tanaobisas. dariSxans vsazRvravdiT fo-
tometruli meTodiT vercxlis dieTildiTiokarbaminatis gamo-
yenebiT (Немордук А. 1976). analizis Sedegebis metrologiuri 
Sefasebis mizniT visargebleT danamatis meTodiT. mikrorao-
denoba dariSxanis gansazRvris fardobiTi standartuli ga-
daxra naklebia 5%. 
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cxrili 1. dariSxanis Semcveloba saqarTvelos mcenareul sak-
veb produqtebSi (mg/kg mSral masaSi) 

produqti 

mSral masaSi nacarze gadaTvliT 

s
.u
r
av
i 

r
aW

a 

d
as

.s
aq
. 

aR
m.
s
aq
. 

s
.u
r
av
i 

r
aW

a 

d
as

.s
aq
. 

aR
m.
s
aq
. 

simindi 0,33 0,12 0,12 0,11 23,1 6,3 9,1 9,0 
lobio 0,24 0,20 0.18 0,15 6,9 6,4 5,4 4,3 

kartofili 0,85 0,19 0,16 0,30 24,6 5,5 4,5 8,8 
kombosto 2,31 __ __ __ 33,3 __ __ __ 
stafilo 1,51 0,34 0,33 0,37 15,5 3,4 3,3 3,7 

xaxvi 2,24 0,15 0,17 0,20 38,1 2,9 3,7 4,8 
niori 1,48 0,30 0,25 0,29 18,3 9,2 13,5 15,9 
wiwaka 2,42 __ 0,70 0,63 46,8 __ 13,6 12,2 

Warxali 1,08 0,23 0,23 0,18 11,4 3,7 3,7 1,7 
vaSli 0,41 0,12 0,20 __ 14,1 4,1 7,2 __ 
msxali 0,56 0,15 0,22 __ 28,0 3,0 6,9 __ 
yurZeni 0,41 __ 0,22 __ 16,5 __ 5,3 __ 
soko 0,42 0,26 0,32 0,33 4,5 2,8 3,3 3,6 

saSualod 1,10 0,21 0,26 0,28 21,6 4,7 6,6 7,1 
 

miRebuli Sedegebidan naTlad Cans, rom dariSxanis fonuri 
Semcveloba saqarTvelos mcenareul sakveb produqtebSi sakma-
od Tanabradaa ganawilebuli da icvleba 0,11_0,70 mg/kg_is far-
glebSi, rac axlos aris literaturis monacemebTan (0,003 _2,4 
mg/kg) (Скурихин И.М. 1981; Шер А. А. и др., 1988; Кабата-Пендиас А., 
Пендиас Х. 1989;  Церевитинов Ф. В. 1949; Reilly C. 1980; FAO Nutr. Meet. 

Rep. Ser.; №43). rogorc mosalodneli iyo sof. uravis midamoe-
bSi aRebul sinjebSi dariSxanis Semcveloba sxva raionebTan 
SedarebiT mniSvnelovnadaa gazrdili (0,24_2,42 mg/kg). 

calkeuli mcenareuli sakvebi produqtidan dariSxanis 
maRali SemcvelobiT gamoirCeva: stafilo, niori da gansa-
kuTrebiT wiwaka (2,42 mg/kg). 

sakvebi produqtebis nacrebis qimiuri analizis Sedegebidan 
(cxr.2, nax.1) Cans, rom mWidro korelaciuri kavSiri arsebobs 
dariSxanisa da sxva mikroelementebis Semcvelobebs Soris (As-

Fe r=+0,83, As-Cu r=+0,75 da As-SiO2 r=+0,73).  
Cven mier dagrovili informaciis anlizi gviCvenebs, rom 

anTropogenuri faqtorebis gavlena mcenareul sakveb produ-
qtebSi dariSxanis Semcvelobaze mkveTrad aris gamoxatuli. 
saqarTvelos sxva raionebTan SedarebiT sof.uravis midamoebSi 
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aRebul mcenareul sakveb produqtebSi dariSxanis Semcveloba 
~ 5-jeraa gazrdili. amasTan, garemos anTropogenuri  daWuWyia-
neba atarebs lokalur xasiaTs  da ZiriTadad Semoifargleba 
md. luxunis xeobiT. dariSxanis SemcvelobiT ambrolaurisa da 
onis raionebis mcenareuli sakvebi produqtebi praqtikulad ar 
gansxvavdebian saqarTvelos sxva raionebisgan (cxr.1). 

 

cxrili 2. sakvebi produqtebis nacrebis qimiuri Sedgeniloba 

produqti 
mg/kg g/kg 

As Cu Fe SiO2 

Tafli 2,75 195,3 0,83 32,81 
msxali 1,99 36,2 0,32 5,55 
simindi 1,56 12,0 0,28 2,45 
xaxvi 1,53 17,6 0,23 5,06 
niori 1,26 9,6 0,18 5,24 
Warxali 0,63 17,6 0,17 1,68 
lobio 0,62 22,7 0,28 1,30 
 

 

nax.1. nacarSi dariSxanis Semcvelobis damokidebuleba 
rkinis(1), spilenZis(2) da SiO2-is(3) masur wilze 
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uak 550.42;456.19 
dariSxanis ganawileba saqarTvelos mcenareul sakveb produ-
qtebSi./d.duRaSvili, n.loria, g.supataSvili/ hmi-is SromaTa krebu-
li._2007_t.111_gv.205-208, _qarT.; rez. qarT., ingl., rus. 
Seswavlilia dariSxanis ganawileba misi sulfiduri madnebis mop-
oveba_gadamuSavebis raionebis (zemo raWa) mcenareul sakveb produq-
tebSi. Sedarebis mizniT gamokvleulia saqarTvelos sxva regionebic. 
anTropogenuri daWuWyianebis zonis mcenareul sakveb produqtebSi 
dariSxanis Semcveloba 0,17-2,42 mg/kg-s Seadgens mSral masaSi, rac 
saSualod 5-jer aRemateba mis fonur Semcvelobebs. cxr.2, nax.1, 
lit.das.10. 
 

UDC 550.42;456.19 

Distribution of Arsenic in vegetative food products of Georgia. /D. Dugashvili; 

N. Loria; G. Supatashvili;/ Transaction of the Georgian Institute of the 

hydrometeorology – 2007. V.111.– P205-208. -Georg. Summ. Georg.. Eng. Russ. 

Is investigated distribution of Arsenic in vegetative food products of the regions of 

extraction and processing of its sulphidic ores (Upper Rucha).  By comparing aim 

is investigated other regions of Georgia. Arsenic in vegetative food products of 

anthropogenic pollution area is 0,17- 2,42  mg/kg in dry material, which is 5 more 

of its background composition.Tab.2. Fig.1. Ref.10.   
 

УДК 550.42;456.19 

Распределение Мышьяка в растительных пищевых продуктах Грузии./ 

Д.Т.Дугашвили, Г. Д.Супаташвили, Н.В.Лориа / Сб. Трудов института 

Гидрометеорологии Грузии - 2007. т.111- с205-208. -Груз.; рез. 

Груз.,Анг.,Русск. 

Исследованно   распределение мышьяка в растительных пищевых продуктах 

районов добычи и переработки его сульфидных руд (Верхняя Рача). С целью 

сравнения исследованны другие регионы Грузии. Мышьяк в растительных 

пищевых продуктах областей антропогенного загрязнения составляет  0,17-

2,42 мг/кг в сухой маccе, что в 5 раз превышает его фоновое содержание. 

Таб.2, рис.1,  лит.10. 
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g. gunia, m. kaiSauri, r. saraliZe 
hidrometeorologiis instituti 
 

uak 551.510.42 
meteorologiuri reJimis gavlenis Taviseburebani 

atmosferos minarevTa maRali koncentraciebis 

ganawilebaze 
 

 naSromSi Seswavlilia rigi meteorologiuri parametrebis 
gavlena q.zestafonis atmosferuli haeris maRal dabinZureba-
ze. mTlianad, gansaxilveli qalaqis sahaero auzis maRal da-
binZurebas xels uwyobs: haeris miwispira temperaturis mateba, 
mcire tenianoba, aRmosavleTisa da samxreT-aRmosavleTis mci-
re siCqareebis (2 m/wm) qarebi, uRrublo ca, qarbuqi da burusi. 

Sesavali. 
 atmosferos dabinZurebisadmi miZRvnilma gamokvlevebma da-
gvanaxa, rom samrewvelo qalaqebis teritoriaze minarevTa kon-
centraciebis ganawileba da gadatana Sor manZilze damoki-
debulia meteorologiuri elementebis kompleqsze, romelTa 
parametrebis Seswavla iZleva rigi daskvnebis gakeTebis saSua-
lebas atmosferoSi ingredientTa dagrovebisa an gafantvis 
pirobebSi (М.Е.Берлянд, 1975). 
 amasTan, Seiswavleba haeris miwispira dabinZurebis damoki-
debuleba: qaris siCqareze dedamiwidan 2 km-mde, sxvadasxva si-
maRleze; haeris temperaturaze da temperaturis gradientebze 
atmosferos 500 m da 750 m-is sisqis fenebSi; miwispira da awe-
ul inversiebze; naleqebze, Rrublianobasa da nislebze, far-
dobiT sinotiveze da a.S. (Г.С Гуния., 1985). 
 aRniSnuli meteorologiuri parametrebisa da atmosferos 
dabinZurebaze dakvirvebaTa masalebis erToblivi statisti-
kuri damuSaveba iZleva saSualebas meteorologiuri element-
ebis kritikul mniSvnelobaTa gamoTvlisa. am ukanaskneliT, ki, 
atmosferoSi mavne ingredientTa dagrovebisa da gafantvis 
periodebSi xasiaTdeba vertikaluri gadatanis da horizonta-
luri gafantvis pirobebi. 
 amitom, calkeuli qalaqisaTvis (samrewvelo centrisaTvis), 
aseTi meteopirobebis dadgena da dazusteba mniSvnelovan sa-
kiTxs warmoadgens, romelsac, Tavis mxriv, gaaCnia samecniero 
da praqtikuli Rirebuleba. 
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1. kvlevis mizani da meTodi. 

 atmosferos dabinZurebis sididesa da meteopirobebs 
Soris kavSirebis dadgenisadmi miZRvnil kvlevebSi auci-
lebeli aRmoCnda atmosferos cirkulaciis pirobebisa da 
sakvlevi teritoriis fizikur-geografiuli Taviseburebebis 
gaTvaliswineba. amasTan, aseve mniSvnelovania sxva qalaqebidan 
da raionebidan atmosferos dabinZurebis SesaZlo gadatanisa 
da zogierTi saSiSi mimarTulebis qarebis arsebobis 
gaTvaliswineba, romlis drosac aRiniSneba minarevTa 
koncentraciebis maqsimaluri mniSvnelobebi. didi mniSvneloba 
aqvs, agreTve, sakvlevi raionebis teritoriaze samrewvelo 
obieqtebis ganlagebis xasiaTs. 
 ukanaskneli sakiTxis kvlevebma gviCvena, rom saqarTveloSi 
samrewvelo qalaqebi or jgufad iyofa: 

pirobiTad, pirvel jgufs miekuTvnebian qalaqebi, rom-leb-
Sic mrewvelobis obieqtebi mTel maT teritoriazea ganlage-
bulni (Tbilisi, quTaisi, baTumi), atmosferoSi minarevTa ga-
fantvis xelSemwyobi meteorologiuri faqtorebis gauTvalis-
wineblad, ris gamoc am qalaqebis mosaxleoba ganicdis at-
mosferos dabinZurebis SedarebiT xangrZliv zemoqmedebas. 

meore jgufis qalaqebSi samrewvelo obieqtebi ganlage-
bulia mis erT nawilSi (rusTavi, zestafoni), ris gamoc, sam-
rewvelo gamonabolqvTa gadatanis gabatonebuli mimarTulebis 
mixedviT, dabinZurebiT gamowveul negativur ekologiur zemo-
qmedebas mxolod qalaqis calkeuli raionebi ganicdian. ami-
tom, aseT raionebSi arc ise didia haeris dabinZurebis maRali 
donis ganmeorebadoba. 
 cnobilia, rom qalaqebi saqarTvelos teritoriaze gan-
lagebulia Zlier daserili mdinareTa qselis xeobebSi, da, ga-
remomcvel mTagorakebs sxvadasxva simaRlis maCveneblebi da 
orientacia gaaCniaT, rac Tavisebur gavlenas axdens minarevTa 
koncentraciis velis formirebaze. Sesabamisad, qalaqis saha-
ero auzSi minarevTa sivrcobrivi ganawilebis Sesaswavlad, au-
cilebelia mravalricxovani masalis floba. es imas niSnavs, 
rom is informaciuli maxasiaTeblebi, romlebic konkretuli 
qalaqis atmosferos dabinZurebis prognozirebisaTvis iyo ga-
moyenebuli, ar gamodgeba sxva qalaqis atmosferos dabinZu-
rebis prognozirebis SemuSavebisas. amitom, aRniSnuli sakiTxi 
eqvemdebareba detalur Seswavlas yovel konkretul SemTxveva-
Si, rac Cvens mier q. zestafonisaTvis iqna Sesrulebuli. 
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 vinaidan q.zestafonSi aerologiuri dakvirvebebi ar wa-
rmoebs, sakvlevi sakiTxis damuSaveba atmosferos mtvris mina-
reviT dabinZurebaze da meteorologiur elementebze 1981-1985 
w.w. paraleluri miwispira dakvirvebaTa monacemebis stati-
stikuri damuSavebis gziT iqna Sesrulebuli. 
 amasTan, iqna Seswavlili atmosferos maRali donis dam-
tvrianebis damokidebuleba rig meteorologiur parametrebze. 
 miRebuli Sedegebis pirveladma analizma gviCvena, rom in-
formatiul meteorologiur elementebs warmoadgenen: haeris 
miwispira temperatura, fardobiTi tenianoba, qaris siCqare da 
mimarTuleba, atmosferuli movlenebi da Rrublianoba. 
 atmosferoSi mtvris maRali donis koncentraciis dasa-
dgenad visargebleT formuliT:  

ix

i

q

q

K  , (1) 

sadac, 
i

q mocemuli i-uri atmosferos dabinZurebis dakvir-

vebis saguSagoze (dds) mtvris maRali koncentraciebis saS-

ualo mniSvnelobaa, romelic akmayofilebs moTxovnas  
i

q 
ix

q , 

sadac 
ix

q  _ mTeli qalaqisaTvis miRebuli mtvris minarevTa 

saSualo mravalwliuri sididea.  
 2. kvlevis Sedegebis analizi. 
 cxr. 1-Si mocemulia, TanmimdevrobiT: qalaqis Sesabamis (i-
ur) dds-ze civsa (ianvari, Tebervali, marti, noemberi, dekem-
beri) da Tbil periodebSi atmosferos dabinZurebaze da cal-
keul meteoparametrebze Catarebuli paraleluri dakvirvebaTa 
raodenobebi_mi; maT Soris registrirebuli maRali koncentra-

ciebi_ni  da maTi wili (ganmeorebadoba) mi, Σni  da Σmi-Si, gamo-
saxuli procentebSi_ni %, n

/  %  da n
//  %, Sesabamisad. 

rogorc cxr. 1-dan Cans, qalaqSi Catarebuli dakvirve-
baTa ricxvis, daaxloebiT, 30%-s maRali koncentraciebi Sead-
genen, romelTa udidesi nawili, daaxloebiT, 80%, 1-sa da me-3 
dds-ze modis. amasTan, miuxedavad weliwadis gansaxilvel 
periodebSi Sesabamis dakvirvebaTa ricxvebs Soris SesamCnevi 
gansxvavebisa, rac, uTuod, ganpirobebulia am klimaturi pe-
riodebis amsaxveli TveTa ricxvebis sxvaobiT, maRali kon-
centraciebis ganawilebebi, praqtikulad, TiTqmis erTnairia. 

aRniSnuli masalis daxmarebiT, qvemoT ganxilulia q.zes-
tafonis miwispira atmosferul haerSi mtvris minareviT at-
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mosferos maRali dabinZurebis maCveneblis ganawilebis Tavi-
seburebani sxvadasxva meteorologiur parametrze damokide-
bulebiT. ase, magaliTad, cxr.2-Si mocemulia am kvlevis Se-
degebi, romlebSic asaxulia q. zestafonis sahaero auzis ma-
Rali dabinZurebis damokidebuleba haeris uZraobaze da qaris 
mimarTulebebze. 

 
cxrili 1. saanalizo masalis moculoba da xasiaTi 

dds 
N 

m a x a s i a T e b l e b i 

mi ni ni % n
/
i % n

//
i % 

c  i  v  i   p  e  r  i  o  d  i 
1 1831 643 35 31 8 
3 2334 1019 44 49 13 
4 1845 256 14 12 3 
5 1824 182 10 9 2 

Σ 7834 2100 27   
T  b  i  l  i   p  e  r  i  o  d  i 

1 2632 1161 44 37 10 
3 3388 1321 39 42 12 
4 2613 505 19 16 5 
5 2590 178 7 6 2 

Σ 11223 3165 28   
 

am cxrilSi mic%_mocemul dds-ze saerTo dakvirvebaTa 
ganawilebebia atmosferos uZraobisa da qarebis garkveul 
pirobebSi; nic%_i-ur dds-ze aRricxuli maRali dabinZurebis 
ricxvebis ganawilebebia atmosferos aRniSnul pirobebSi; n

/
ic 

%_ asaxavs nic-s wils mic-Si, xolo Kic_ atmosferos maRali 
dabinZurebis maCveneblis sidideebia garkveul sivrcesa da 
meteopirobebSi. 
    rogorc gansaxilveli cxrilidan Cans, Stilis albaTo-
bebi, orive klimatur periodebSi, saSualod, 65%-ze mets Sea-
dgens. civ periodSi, meore adgilze, 20%-ze odnav meti al-
baTobiT, aRmosavleTis, xolo momdevnoze (daaxloebiT 10%) _ 
dasavleTis qarebi imyofebian. Tbil periodSi am mimarTule-
bebis qarTa ganawilebebis gadanacvleba xdeba da isini, Sesa-
bamisad, miaxloebiT 14% da 22%-is mniSvnelobebs Rebuloben. 
danarCeni qarebis SemTxvevaTa albaTobebi orive sezonSi Zal-
ze mcirea da 2-1% ar aRemateba. Tumca, rogorc vnaxavT, maTi 
mosvlis faqts haeris maRali dabinZurebis prognozSi, SesaZ-
loa, mniSvnelovani adgili daeTmos. 
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cxrili 2. q. zestafonis sahaero auzSi mtvris maRali koncen-
traciebis ganmeorebadobisa da sididis ganawileba Stilze da 

qaris mimarTulebebze damokidebulebiT 

dds 
N 

maxasia-
Teblebi, 

% 
Stili 

qaris mimarTulebebi 

a d sa sd Ca 
civi periodi 

1 mic  65,0 22,8 10,6 1,3 0,1 0,2 
3 “_” 69,7 20,4 8,7 1,0 0,1 0,1 
4 “_” 65,1 22,9 10,5 1,2 0,1 0,2 
5 “_” 64,9 23,1 10,6 1,2 0,1 0,2 
1 nic  62,2 30,3 4,7 2,6 0,2 _ 
3 “_” 59,8 34,7 4,2 1,2 _ 0,1 
4 “_” 65,6 26,2 6,3 1,6 _ 0,4 
5 “_” 65,9 26,4 4,4 3,3 _ _ 
1 n/

ic  33,6 46,7 15,5 73,9 50,0 _ 
3 “_” 37,5 74,5 21,1 50,0 _ 33,3 
4 “_” 14,0 15,8 8,2 18,2 _ 33,3 
5 “_” 10,1 11,4 4,1 28,6 _ _ 
1 Kic 1,9 2,8 1,9 2,0 2,5 _ 
3 “_” 1,6 3,3 1,4 2,2 _ 2,0 
4 “_” 1,3 1,4 1,5 1,6 _ 1,0 
5 “_” 1,3 1,6 1,3 1,3 _ _ 

saS. “_” 1,5 2,3 1,5 1,8 2,5 1,5 
Tbili periodi 

1 mic  62,9 14,1 22,4 0,3 0,2 0,1 
3 “_” 68,3 12,6 18,6 0,3 0,2 0,1 
4 “_” 63,2 13,9 22,3 0,3 0,2 0,1 
5 “_” 63,0 14,2 22,2 0,3 0,2 0,1 
1 nic  52,2 21,5 25,4 0,6 0,1 0,2 
3 “_” 54,0 26,3 19,2 0,3 0,2 0,2 
4 “_” 56,4 15,0 28,1 0,2 0,2 _ 
5 “_” 48,3 34,3 15,7 1,1 0,6 _ 
1 n/

ic  36,6 67,4 50,1 87,5 20,0 66,7 
3 “_” 30,8 81,5 40,1 44,4 40,0 66,7 
4 “_” 17,3 20,9 24,4 12,5 20,0 _ 
5 “_” 5,3 16,6 4,9 28,6 20,0 _ 
1 Kic 2,2 2,1 2,1 2,6 1,7 1,4 
3 “_” 1,5 3,5 1,5 2,3 1,2 1,5 
4 “_” 1,3 1,4 1,4 1,5 1,7 _ 
5 “_” 1,2 1,2 1,2 2,2 1,7 _ 

saS. “_” 1,6 2,1 1,6 2,2 1,6 1,5 
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    rac Seexeba maRali koncentraciebis SemTxvevaTa ganawi-
lebas, maTi ricxvebi Stilisas, orive periodSi, mniSvnelovnad 
maRalia da Sesabamisad, 60-s da 50%-s aRemateba. aseve, Sedare-
biT maRalia maTi ricxvi (daaxloebiT, 30%-ze meti) civ peri-
odSi aRmosavleTis qarebisas, xolo dasavleTis mimarTulebis 
qarebisas 5%-s ar aRemateba. 
    Tbil periodSi, maTi ganawilebebi, am qarebis pirobebSi, 
SesamCnevad gansxvavdeba aRniSnulisagan. dasavleTis qarebis 
roli sakvlevi movlenis ganawilebaSi mniSvnelovnad matu-
lobs (20%-ze meti)  da TiTqmis utoldeba maT sixSires aR-
mosavleTis qarebisas. danarCeni mimarTulebebis qarebisas, ma-
Ti ricxvebi umniSvneloa orive gansaxilvel periodSi, da, 
Sesabamisad, 2-sa da 1%-s ar aRematebian.  

atmosferos uZraobisa da qarebis sxvadasxva pirobebSi 
dakvirvebaTa saerTo ricxvebSi, maRali dabinZurebis sixSiris 
ganawilebis analizi gviCvenebs, rom maTi raodenoba Stilis 
pirobebSi Catarebul dakvirvebaTa masivSi SedarebiT mcire 
procents Seadgens. igi maRali dabinZurebis raionebSi (1 da 3 
dds-ebis punqtebi) civsa da Tbil periodebSi, saSualod, 
daaxloebiT 35%-s udris, xolo SedarebiT mcire dabinZurebis 
raionebSi (4 da 5 dds-ebi) n/ic-s  mniSvnelobebi imave periodeb-
Si, saSualod, 10%-ze odnav maRalia. 

rogorc aqve motanili monacemebidan vrwmundebiT, we-li-
wadis orive periodSi, maRali dabinZurebis yvelaze ufro di-
di albaToba, Sesabamisad, daaxloebiT 75 da 90% samxreT-aR-
mosavleTis qarebis pirobebSi, qalaqis 1 dds-is raionze mo-
dis, sadac Tbil periodSi, aseve, maRali dabinZurebis saSi-
Sroebis didi albaToba, daaxloebiT 70% arsebobs. me-3-e dds-
is mimdebare raionSi atmosferos maRali dabinZureba, saSua-
lod, daaxloebiT 80% albaTobiT, mosalodnelia aRmosavle-
Tis qarebisas. aq, agreTve, sakmaod saSiSia Crdilo-aRmosav-
leTis qarebi weliwadis Tbil periodSi (daaxloebiT 70% al-
baToba), miuxedavad, saerTod, maTi mosvlis dabali Sesa-
Zleblobisa. 

rac Seexeba qalaqis SedarebiT sufTa raionebs, aq aRric-
xuli qarebis gavlena haeris dabinZurebis saSiSi donis ga-
mowvevaze, TiTqmis erTnairia da 5-30% farglebSi icvleba. 

zemoaRniSnuls SeiZleba davumatoT isic, rom dasavleTis 
mimarTulebis qarebs, StilTan da qaris danarCen mimarTule-
bebTan gansxvavebiT, ZiriTadad, qalaqis teritoriis sahaero 
auzis gasufTaveba moaqvT, rac, gansakuTrebiT me-5-e dds-is ra-
ionze _ kvaliTis dasaxlebaze vlindeba mkafiod. 
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da, bolos, rogorc cnobilia, mkvlevarTa did interess 
maRali dabinZurebis mniSvnelobebi iwveven, samrewvelo raio-
nebisaTvis damaxasiaTebeli, atmosferuli haeris uZraobisa da 
moZraobis sxvadasxva pirobebSi. amasTan dakavSirebiT, sainte-
resoa cxr.2-Si miRebuli maRali dabinZurebis maCveneblis _ Kic 
absoluturi sidideebis ganawileba Stilisa da qaris mi-mar-
Tulebebis SemTxvevebisas. 

gansaxilveli ganawilebis Tanaxmad, maRali dabinZurebis ma-
Cveneblebis sidideebi 1-sa da me-3-e dds-ebze, ZiriTadad, saSua-
lo mniSvnelobaze maRalia, xolo me-4-e da me-5-e dds-ebze am 
mniSvnelobaze dabalia. amasTan, Kic-s maqsimaluri mniSvnelobe-
bi miiRebian pirvel wyvil punqtebze, aRmosavleTisa da sam-
xreT-aRmosavleTis qarebisas, maTi minimaluri mniSvnelobebi, 
ki, me-4-e da me-5-e dds-ebze, umTavresad, Stilisas daikvirveba. 

amrigad, atmosferos uZraobisa da moZraobis pirobebis ga-
Tvaliswineba mniSvnelovnad uwyobs xels atmosferos maRali 
dabinZurebis ganawilebis kanonzomierebebis dadgenas, rac aad-
vilebs mis prognozirebas maRali sizustiT. cxr. 3-Si mocemu-
lia kvlevis Sedegebi, romlebSic asaxulia mtvris minareviT 
qalaqis sahaero auzis maRali dabinZurebis damokidebuleba 
atmosferos miwispira fenis fardobiT tenianobaze. am cxril-
Si, monacemebi, zemoaRniSnulis Tanaxmad, gaangariSebulia civi 
da Tbili sezonebisaTvis cal-calke, xolo fardobiTi tenia-
noba warmodgenilia 10-dan 100%-mde aT-aTi procentis interva-
lSi. maxasiaTeblebis m, n, n

/
, K indeqsebi i da f, Sesabamisad, dds-

isa da fardobiTi tenianobis intervalebis nomrebs warmoad-
genen, xolo TviTon maTi fizikuri arsi igivea, rac zemoT. ma-
galiTad, mif, mocemul i punqtze Catarebul saerTo dakvirve-
bebSi, fardobiTi tenianobis f intervalSi warmoebuli parale-
lur dakvirvebaTa raodenobis wilebs warmoadgenen. aseTive 
datvirTva aqvT nif-ebs imis gansxvavebiT, rom isini maRali 
dabinZurebis  wilebs asaxaven mocemul dds-ze miRebul maRa-
li dabinZurebis jamur ricxvebSi,  xolo n

/
if   da   Kif, Sesabami-

sad, warmoadgenen nif-is  wils mif -Si da maRali dabinZurebis ma-
Cveneblis mniSvnelobebs fardobiTi tenianobis f  intervalebSi.  

cxrilidan Cans, fardobiTi tenianobis sidideTa sixSire-
ebi mocemul punqtebze, praqtikulad, Tanabradaa ganawilebu-
li maTi mniSvnelobebis calkeul intervalebSi. amasTan, am 
intervalebSi mocemuli sidideebis zrdasTan erTad, daikvir-
veba maTi ganmeorebadobis permanentuli mateba, saSualod, 
daaxloebiT 0,2%-dan 23%-mde, romlebic fardobiTi tenianobis 
11-20 da 91-100% farglebSi myof mniSvnelobebs Seesabamebian. 
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cxrili 3. atmosferos fardobiTi tenianobis gaTvali-
swinebiT haeris maRali dabinZurebis maCveneblis ganmere-
badobis ganawileba q. zestafonis teritoriaze 

   
dds 

N ma
x
-b
i 

fardobiTi tenianoba, % 

11_20 21_30 31_40 41_50 51_60 61_70 71_80 81_90 91_100 

c i v i   p e r i o d i 

1 mif % 0,2 1,3 5,3 9,6 11,7 13,9 15,2 20,4 22,5 
3 “_” 0,1 0,9 4,4 8,0 10,8 14,1 15,2 21,7 24,8 
4 “_” 0,2 1,2 5,4 9,5 11,4 13,9 15,0 20,6 22,8 
5 “_” 0,2 1,2 5,3 9,8 11,5 13,7 15,1 20,4 22,8 
1 nif % 0,2 2,5 8,6 15,2 15,9 17,4 16,0 15,2 9,0 
3 “_” 0,2 1,5 7,0 11,5 14,7 17,2 16,5 18,0 13,5 
4 “_” _ 2,7 10,9 15,6 16,0 18,8 14,1 13,3 8,6 
5 “_” _ 1,6 7,1 9,3 18,1 19,8 13,7 16,5 13,7 
1 n/

if % 33,3 69,6 56,7 55,7 47,7 44,1 36,9 26,3 14,1 
3 “_” 66,6 75,0 69,6 62,2 59,5 53,4 47,3 36,1 23,8 
4 “_” _ 30,4 28,0 22,7 19,5 18,8 13,0 8,9 5,2 
5 “_” _ 14,2 13,4 9,5 15,7 14,5 9,1 8,0 6,0 
1 Kif 1,5 2,8 2,5 2,3 2,1 2,0 1,8 1,7 1,4 
3 “_” 5,5 5,4 2,8 3,3 2,5 2,2 1,8 1,5 1,5 
4 “_” _ 2,0 1,9 1,5 1,5 1,4 1,3 1,4 1,1 
5 “_” _ 2,3 1,4 1,8 1,3 1,4 1,2 1,3 1,2 

saS. “_” 3,5 3,1 2,2 2,2 1,9 1,8 1,5 1,5 1,3 

T b i l i   p e r i o d i 

1 mif % 0,1 2,0 6,3 9,3 12,0 14,5 13,4 20,5 21,9 
3 “_” 0,1 1,5 5,0 7,8 9,7 12,1 13,6 25,6 24,6 
4 “_” 0,1 2,1 6,5 9,1 11,7 14,5 13,2 20,3 22,4 
5 “_” 0,1 2,0 6,4 9,4 12,2 14,4 13,3 20,4 21,8 
1 nif % 0,1 3,5 9,6 15,0 16,5 19,6 13,8 14,2 7,8 
3 “_” 0,2 3,1 10,1 12,5 14,2 15,1 14,2 18,5 12,3 
4 “_” _ 4,0 8,1 14,3 18,6 18,2 14,1 13,5 9,3 
5 “_” _ 2,8 15,7 19,1 18,5 14,0 10,7 13,5 5,6 
1 n/

if % 33,3 77,4 67,3 71,3 60,4 59,7 45,3 36,6 5,2 
3 “_” 100,0 78,8 79,8 62,7 56,7 48,5 40,7 28,1 19,4 
4 “_” _ 36,4 24,0 30,1 30,8 24,3 20,5 12,8 8,0 
5 “_” _ 9,6 16,8 14,0 10,5 6,7 5,5 4,5 1,8 
1 Kif 3,7 2,6 2,8 2,4 2,3 2,0 2,0 1,7 1,5 
3 “_” 1,7 3,6 4,1 3,3 3,1 1,8 1,8 1,5 1,5 
4 “_” _ 1,4 1,4 1,3 1,3 1,4 1,2 1,4 1,4 
5 “_” _ 1,5 1,3 1,2 1,2 1,4 1,3 1,3 1,3 

saS. “_” 2,7 2,3 2,4 2,1 2,0 1,7 1,6 1,5 1,4 
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 miuxedavad am maCveneblis dabali sidideebisa, praqtiku-
lad SesaZlebelia maTi gamoyeneba aRniSnuli meteoparametris 
prognozirebis saqmianobaSi, vinaidan, obieqturad asaxaven 
bunebaSi arsebul kanonzomierebas. parametri nif-is ganmeoreba-
dobis sixSire aq, aRniSnulisagan gansxvavebiT, orive gansaxi-
lvel sezonebSi Tanmimdevrulad matulobs, saSualod, daax-
loebiT 0,2%-dan 17%-mde, romlebsac is fardobiTi tenianobis 
11-20 da 61-70% mniSvnelobebis farglebSi Rebulobs, ris 
Semdeg misi sidide TiTqmis amnairadve klebulobs. 

amrigad, SeiZleba aRiniSnos, rom mocemul samrewvelo re-
gionSi fardobiTi tenianobis 81-90 da 91-100% farglebSi myof 
sidideebs ganmeorebadobis udidesi albaTobebi axasiaTebT, 
xolo atmosferos maRal dabinZurebas yvelaze ufro didi 
albaToba am meteoparametris 61-70% farglebSi gaaCnia, misi 
mosazRvre intervalebis gaTvaliswinebiT, ki, e.i. 51-80% farg-
lebSi, nif  ganmeorebadoba, saSualod, 50%-s aRwevs.  

fardobiTi tenianobis calkeul intervalebSi, saerTo dak-
virvebaTa ricxvSi maRali dabinZurebis raodenobis Semcve-
lobis analizi gviCvenebs, rom, rogorc es cxr.3-dan Cans, n

/
if 

sidideebi qalaqis sahaero auzis ufro dabinZurebul rai-
onebSi (1 da 3 dds-ebi), saSualod, TiTqmis 3,5-jer ufro maRa-
lia, vidre SedarebiT sufTa raionebSi. amasTan, fardobiTi 
tenianobis mateba maTi sididis Semcirebas iwvevs da am 
maxasiaTeblis maqsimaluri sidideebi, romlebic 1-sa da me-3 
dds-ebze, daaxloebiT 70-80% farglebSi arian, fardobiTi 
tenianobis 21-30% intervalSi miiRebian. aseTive ganawileba axa-
siaTebs atmosferos maRali dabinZurebis maCvenebelsac: Kif-is 
sidideebi, fardobiTi tenianobis matebasTan, praqtikulad, 
yvelgan klebulobs da am maCveneblis maqsimaluri mniSvnelo-
bebic fardobiTi tenianobis mcire sidideebis (11-40%) 
intervalebSi miiReba. bolos, aRsaniSnavia, rom zemoTqmulTan 
gansxvave-biT, am meteoparametris gavlena sxvadasxva klimatur 
sezonebSi, praqtikulad, erTnairia da damokidebulia mxolod 
mis sidideebze. amasTan, ukanasknel SemTxvevaSic es gavlena 
maRali dabinZurebis raionebSi ufro mkafiodaa gamosaxuli, 
vidre SedarebiT mcire dabinZurebis raionebSi. 

atmosferos dabinZurebis meteorologiuri aspeqtebis kvle-
visas, mniSvnelovani adgili ramodenime meteorologiuri para-
metris erTdrouli zemoqmedebis gaTvaliswinebas ukavia, rac, 
arsebiTad, aumjobesebs sakvlevi sakiTxis prognozirebas. aqe-
dan gamomdinare, Cven SevecadeT Segveswavla zemoganxiluli 
meteorologiuri parametrebisa (cal-calke) da haeris moZra-
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obis sxvadasxva pirobebis erToblivi zemoqmedeba atmosferos 
maRal dabinZurebaze. 

cxr. 4-Si mocemulia haeris maRali dabinZurebis sixSireze 
fardobiTi tenianobis cvlilebebis da Stilis, Tu qaris 
sxvadasxva mimarTulebebis erToblivi zemoqmedebis Sefasebebi. 

 

cxrili 4.  atmosferos maRali gamtvrianebis ganmeoreba-
dobaze haeris fardobiTi tenianobis cvalebadoba da Stilis, 
Tu qaris sxvadasxva mimarTulebebis erToblivi zemoqmedebis 

kvlevis Sedegebi 

fardob.  
tenianoba, 

% 11
_
20
 

21
_
30
 

31
_
40
 

41
_
50
 

51
_
60
 

61
_
70
 

71
_
80
 

81
_
90
 

91
_
10
0 

c i v i  p e r i o d i 

Σnif % 0,1 2,0 8,0 13,0 15,5 17,7 15,8 16,4 11,8 

Stili 33,0 29,3 32,3 45,6 50,1 54,7 75,3 82,6 83,5 
aRmos. 66,7 63,4 64,1 48,9 44,8 39,1 18,4 11,0 2,5 
dasavl. _ _ 1,7 2,2 1,2 3,0 6,3 6,4 12,3 

s.a. _ 7,3 1,7 3,3 3,3 3,2 _ _ 0,4 
T b i l i  p e r i o d i 

Σnif % 0,1 3,4 9,9 14,1 16,0 17,2 13,8 15,8 9,8 

Stili 33,3 35,5 29,3 30,1 43,2 47,6 60,2 82,4 88,0 
aRmos. 66,7 57,9 61,1 48,1 24,4 12,0 11,7 3,6 2,3 
dasavl. _ 2,8 7,6 21,3 32,5 40,1 28,1 14,0 6,8 

s.a. _ 3,7 1,9 0,4 _ 0,4 _ _ _ 
 

aRniSnuli cxrilis pirvel striqonebSi Tanmimdevro-biT 
mocemulia cxr.3-dan fardobiTi tenianobis gradaciebi da ma-
TSi aRricxuli maRali gamtverianebis jamuri ganmeorebado-
bebis ganawileba, procentebSi. 

rogorc cxrilidan Cans, orive periodSi fardobiTi te-
nianobis sxvadasxva intervalebSi Stilisa da qaris mimarTu-
lebebis gavlena haeris maRali gamtvrianebis ganmeorebado-
bebze mniSvnelovnad aris gansxvavebuli. magaliTad, fardo-
biTi tenianobis matebasTan erTad, Stilis roli maRali 
dabinZurebis ganmeorebadobebSi, saSualod, daaxloebiT,  30%-
dan 90%-mde permanentulad matulobs. amasTan, aRmosavleTis 
qarebis roli gansaxilvel procesSi imave mimarTulebiT,  saS-
ualod,  TiTqmis 70%-dan 3%-mde mcirdeba, xolo, rac Seexeba 
danarCeni qarebis mniSvnelobas, igi Zalze mcirea da maT 
gavlenas gamoxatuli kanonzomiereba ar gaaCnia. 
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daskvna. 
    amrigad, SeiZleba davaskvnaT: miRebuli Sedegebi mkafiod 
metyvelebs imaze, rom atmosferos minarevebis sivrcul-dro-
iTi ganawileba mniSvnelovnadaa damokidebuli ara marto 
atmosferos aerologiur pirobebze, aramed igi mWidrodaa da-
kavSirebuli miwispira meteorologiur mdgomareobasTan, rac, 
pirvelad Cvens mier iqna SeniSnuli; garda amisa, intensiuri 
anTropogenuri zemoqmedebis raionebSi, miwispira meteorolo-
giuri dakvirvebaTa monacemebis gamoyeneba TamaSobs mniSvnelo-
van rols atmosferuli haeris dabinZurebis prognozis Se-
muSavebaSi. 
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aRmosavleTisa da samxreT-aRmosavleTis mcire siCqareebis (2 m/wm) 
qarebi, uRrublo ca, qarbuqi da burusi. 
 

UDC 551.510.42 

Features of meteorological regime impact on the distribution of atmospheric 

admixturesZ high concentrations /G.Gunia, M.Kaishauri, R.Saralidze/. Tansactions of the 

Georgian Georgian Institute of Hydrometeorologyof Georgia, 2007- V 111.,-p.209-220,-

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

The impact of some meteorological parameters on the heavy pollution of atmospheric air in 

the town of Zestafoni is examined. It is derived that the mentioned effect is better revealed 

in districts of high air pollution. In general, the heavy pollution of townZs air basin is 

promoted by the growth of surfase layer air temperature, low humidity, gentle breezes (up to 

2 m/s) of easterly and south-easterly direction, clear sky, snowstorm and mist. 
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УДК 551.510.42 

Особенности влияния метеорологического режима на распределение высоких 

концентрации атмосферных примесей  /Г.С.Гуния, М.Н. Кайшаури, Р.Д. 

Саралидзе/. Сб. Трудов Института Гидрометеорологии Грузии, -2007- т.111, -с.209-

220, -Груз., рез. Груз., Анг., Русск. 

В работе выявлен ряд метеорологических условии, способствующих высокому 

загрязнению атмосферы г.Зестафони пылевой составляющей вредных примесей 

атмосферы. При этом сопоставлялись результаты расчѐтов повторяемостей 

многолетних средних величин высоких концентраций пыли и соответствующих им 

значений ряда метеорологических элементов в тѐплый и холодный периоды года, 

отдельно. 

В работе показано, что с увеличением температуры воздуха растѐт вероят-ность его 

высокой запылѐнности. Запылѐнность воздуха в г.Зестафони возрастает также и с 

уменьшением влажности и облачности. При относительной влажности воздуха, 

примерно, более 50%, в результате коагуляционного роста размеров частиц пыли за 

счѐт их взаимодействия с частицами водяного пара и капельками воды, происходит их 

выпадение и, следовательно, самоочищение атмосферы от этой примеси. 

Несмотря на то, что доля ветров ЮВ направлений в данном городе составляет 

незначительный процент, их вклад в высокое загрязнение Зестафони является 

наиболее весомым. В целом в г.Зестафони опасными метеоусловиями являются:  

высокие температуры и низкие влажности воздуха, ясное небо, ветры восточных 

румбов с малыми скоростьями до 2-х м/с, буря и мгла. Влияние этих метеоусловии на 

высокое загрязнение воздуха исследуемого города в холодный и тѐплый периоды года 

различаются незначительно. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 221 

ekologia-ECOLOGY-ЭКОЛОГИЯ 
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ТРУДЫ ИНСТИТУТА ГИДРОМЕТЕОРОЛОГИИ  ГРУЗИИ, ТОМ № 111 
 

l.inwkirveli, n. ZebisaSvili  
hidrometeorologiis instituti 
 

uak 551. 510. 41. 
atmosferuli naleqebis qimiuri Sedgeniloba  

da misi kavSiri sxvadasxva faqtorTan 
 

atmosferuli naleqebis qimiuri Sedgenilobis formirebaSi 
didi mniSvneloba aqvs geografiul, meteorologiur da anT-
ropogenul faqtorebs (В.П. Пальцев 1969; Г.Д. Супаташвили 1973). am 
faqtorebiT ganisazRvreba atmosferuli naleqebis qimiuri 
Sedgenilobis cvla sivrceSi da droSi. 

mag.: Savi zRvis sanapiro zolSi gazrdilia qloris (Cl
-
) da 

magniumis (Mg
2+

) ionebis Semcveloba, xolo hidrokarbonat 
(HCO3

-
) ionis Semcveloba dabalia (g.supataSvili da sxv. 1968). 

absoluturi simaRlis mixedviT atmosferuli naleqebis ionTa 

jamic (i) icvleba (Г.Д. Супаташвили 2003). 
literaturidan cnobilia, rom haeris temperaturis, qaris 

siCqaris, mSrali dReebis xangrZlivobis gazrdiT, xolo ten-
ianobis, atmosferuli naleqebis raodenobis da intensiobis Se-
mcirebiT izrdeba atmosferuli naleqebis mineralizacia ( В.П. 

Пальцев 1969; В.М. Дроздова и др. 1964; О.П. Петренчук 1979; Х.Юнге 1965).  
Cvens mier 2001-2002 wlebSi Seswavlili iyo q.Tbilisis 

sxvadasxva ubanSi aRebuli atmosferuli naleqebis qimiuri Se-
dgeniloba (ZebisaSvili n. 2002). dadgenili iyo, rom q.Tbilisis 
atmosferuli naleqebis mineralizacia icvleba farTo diapa-
zonSi (10-50 mg/l) da saSualod – 15 mg/l-s Seadgens.  

zemoT aRniSnuli zogierTi meteorologiuri faqtoris ga-
vlenis Sesamowmeblad miRebuli monacemebis daxmarebiT, gav-
TvaleT korelaciis koeficientebi, saidanac kargad Cans mine-
ralizaciaze am faqtorebis met naklebi damokidebuleba 
(cxr.1). 

dagrovili faqtobrivi informaciis analizi gviCvenebs, 
rom dRisiT Camodenili atmosferuli naleqebi 1,3-jer ufro 
mineralizirebulia, vidre RamiT (cxr.2). 

atmosferuli naleqebis mTavar ionTa jamis dRe-Ramur 
dinamikaze gavlenas axdens meteorologiuri faqtorebi, es 
damokidebuleba Seswavlilia g.supataSvilis mier (Г.Д. 

Супаташвили 2003). q.Tbilisis atmosferuli naleqebis qimiuri 
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Sedgenilobis cvlileba aseve garkveul kanonzomierebaSia 
meteorologiuri faqtorebis cvalebadobasTan (cxr.3). 

cxrili1. q. TbilisSi atmosferuli naleqebis mineraliza-
cia da meteorologiuri parametrebi (2002 w.). 
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1 14,0 1,6 1,5 2 3,8 
2 15,4 2,8 1,9 1 4,0 
3 12,1 6,8 2,5 5 24,0 
4 9,4 12,4 2,3 11 55,4 
5 10,6 17,3 2,0 9 33,0 
6 10,7 21,2 2,1 11 93,0 
7 -- 24,4 2,2 5 10,0 
8 11,1 24,1 1,5 15 29,2 
9 21,3 19,8 1,7 5 0,3 
10 15,7 13,6 1,5 6 61,0 
11 5,9 8,0 1,4 2 0,2 
12 - 3,2 1,3 6 - 

wliuri - 12,9 2,2 78 - 
 

cxrili 2. atmosferuli naleqebis mineralizaciis dRe-
Ramuri ganawileba 

sinjis aRebis adgili 
i,  mg/l 

Tanafardoba 
dRe Rame 

avWala 16.4 12.6 1.3 
9 Zmis quCa 17.2 13.8 1.3 
sololaki 23.0 15.9 1.4 

nucubiZis II plato 17.3 12.9 1.3 
 

cxrili3. q.Tbilisis atmosferuli naleqebis   
mineralizaciis cvlileba sezonebis mixedviT 

sinjebis aRebis 
adgili 

mineralizacia, mg/l 
zamTari gazafxuli zafxuli Semodgoma 

avWala 14.7 10.7 10.9 14.3 
9 Zmis quCa 15.2 12.6 12.8 27.3 
sololaki 19.5 13.9 21.2 16.8 
nucubiZis II 

plato 
16.2 12.5 13.8 26.3 
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    rogorc miRebuli Sedegebidan Cans i-is maqsimaluri sidi-
deebi aRiniSneba Semodgomaze, minimaluri ki – gazafxulze. 
    zamTris periodSi atmosferuli naleqebis SedarebiT gaz-
rdili mineralizaciis erT-erTi mizezi is faqtoria, rom 2002 
wlis dasawyisSi sinjebis ZiriTad nawils Seadgenda Txevadi 
atmosferuli naleqebi. amasTan savaraudoa, rom atmosferuli 
naleqebis mineralizaciaze mniSvnelovan gavlenas axdenen 
teqnogenuri aerozolebi.  

atmosferuli naleqebis mineralizaciaze anTropogenuli 
faqtorebis gamovlenis Seswavlis mizniT Sedarebuli iqna 
q.Tbilisis sxvadasxva ubanSi aRebuli atmosferuli naleqebis 
saSualo Tviuri mineralizacia (nax.1). rogorc mosalodneli 
iyo qalaqis centrSi aRebuli sinjebi ufro mineralizirebu-
lia. aRsaniSnavia, rom qalaqis centrsa da gareubanSi aRebuli 
naleqebis mineralizaciebis saSualo Tviuri sidideebis dina-
mika TanmTxvevadia. 

 
nax.1. atmosferuli naleqebis saSualo Tviuri mineralizacia        
             -qalaqis centri.      – gareubani.             

 
rogorc literaturuli, ise Cvens mier miRebuli monace-

mebis Tanaxmad atmosferuli naleqebis mineralizacia ZiriTad-
ad damokidebulia HCO3

—is Semcvelobaze, romelic Tavis mxriv 
gansazRvravs wylebis pH-s (Г.Д. Супаташвили 2003; В.М. Дроздова и 

др. 1964; Г.Д. Супаташвили 1968). 
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pH=6,58 – lg(CO2) + lg(HCO3
-
)kavSiri HCO3

-
  -i da HCO3

-
  - pH-s 

Soris mWidroa (nax.2). maTi Sesabamisi korelaciis 
koeficientebi 0,92 da 0,73-is tolia.  

rogorc cnobilia garemos anTropogenuli datvirTva 
TandaTanobiT matulobs. saintereso aris ra gavlenas axdens 
es cvalebadoba atmosferuli naleqebis mineralizaciis 
cvalebadobaze. literaturaSi arsebuli da Cvens mier miReb-
uli monacemebis analizi gviCvenebs, rom q.Tbilisis atmosfe-
ruli naleqebis mineralizaciis cvalebadoba gasuli saukunis 
meore naxevarSi sakmaod rTulia (nax.3.). 

 

nax.2. atmosferuli naleqebis pH  da i-is damokidebuleba 

HCO3
-
 -is koncentraciaze;         -  p H;         - ionTa jami (i) 

 
nax. 3. atmosferuli naleqebis mineralizaciis cvlileba 

droSi. 60-iani, 80-iani, 2002 wlebi 
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    monacemTa analizi gviCvenebs, rom 80-an wlebSi wina perio-
dTan SedarebiT mTavari ionebis Semcveloba gaizarda, rac 
logikuria. aseve logikuria atmosferuli naleqebis minerali-
zaciis kleba momdevno periodSi, radgan mkveTrad Semcirda 
warmoebis masStabebi. mimdinare saukunis dasawyisSi ki, saqarT-
velos ekonomikisa da warmoebis intensiurobis zrdis Sesabami-
sad mosalodnelia atmosferuli naleqebis mineralizaciis ga-
zrda. 
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uak 551. 510. 41. 
atmosferuli naleqebis qimiuri Sedgeniloba da misi kavSiri 
sxvadasxva faqtorTan. /l.inwkirveli, n. ZebisaSvili/. hmi-s SromaTa 
krebuli –2007-t.111,–gv.221—226, – qarT. rez. qarT ingl. rus.  
2001-2002 wlebSi Seswavlilia q. Tbilisis atmosferuli naleqebis 
mineralizaciis damokidebuleba meteorologiur, geografiul da 
anTropogenul gaqtorebze. gamoTvlilia am sinjebisaTvis 
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atmosferuli naleqebis mineralizaciisa da mJavianobas Soris 
korelaciuri kavSiri. miRebulia, rom q. Tbilisis atmosferuli 
naleqebis mineralizacia 90-iani wlebidan xasiaTdeba klebis 
tendenciiT, rac aixsneba warmoebis masStabebis SemcirebiT. 
 

UDC 551.510.41 

Chemical composition of precipitations and their link with different 

factors./L.Intskirveli, N.Dzebisashvili/. Tansactions of the Georgian Institute of 

Hydrometeorologyof Georgia, 2007- V 111.,-p.221-226,-Georg.:Summ. Georg.Eng..Russ. 

The intercoupling of salinities with geographical, meteorological and anthropogenic factors 

is learnt in samples of precipitations of Tbilisi for 2001-2002s. The correlation link between 

salinity of precipitations and their acidity is calculated. The salinity of precipitations of 

Tbilisi in second half of 90-sZ is characterized by the tendency of abatement, that explains 

by an abatement of plotting scales of production in Tbilisi. 
 

УДК 551.510.41 

Химический состав атмосферных осадков их связь с различными факторами. /Л. 

Инцкирвели, Н. Дзебисашвили /. Сб. Трудов Института Гидрометеорологии Грузии, -

2007- т. 111, -с.221-226, -Груз., рез. Груз., Анг., Русск. 

В пробах атмосферных осадков г. Тбилиси в течении 2001-2002 годов изучено 

взаимосвязь минерализаций и с метеорологическими, географическими и антропо-

геническими факторами. Вычислена корреляционная связь между минерализации 

атмосферных осадков и  их кислотности. Установлена, что минерализиция атмос-

ферных осадков г. Тбилиси во второй половине 90-ых годов характеризуется тен-

денцией уменьшения, что обьясняется уменьшением масштабов производства в г. 

Тбилиси. 
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uak 504.3.054 

Tbilisi-rusTavis avtomagistralze sahaero 

auzis tyviiT gaWuWyianebis meteorologiuri 

pirobebis Sesaxeb 
 

zogierTi mZime liToniT sahaero auzis gaWuWyianeba Tbil-
is-rusTavis saavtomobilo trasaze gamowveulia Siga wvis Zra-
vebidan gamonabolqv produqtebSi maTi SemcvelobiT. magali-
Tad zogierT mkvlevarTa monacemebiT yofili sabWoTa kavSi-
ris did qalaqebSi da samrewvelo centrebSi atmosferul hae-
rSi tyviis Semcvelobis saSualo mniSvneloba gasuli sau-
kunis bolo wlebSi 76% Seadgenda [1]. 

winamdebare naSromSi mocemulia kvlevis Sedegebi Tbilisi-
rusTavis damakavSirebel magistralis gaswvriv sahaero auzis 
tyviiT gaWuWyianebis maRali doneebis formirebaze meteoro-
logiuri pirobebis gavlenis Sesaxeb. 

am mizniT miRebulia, rom: 

 avtomagistralis sawyis da bolo wertilebs Soris manZili 
Seadgens 7,5 kilometrs, gzis sigane 15 metria, gafrqvevis 
simaRle ki – 0,5-1,0 metri. 

 tyviis Semcvelobis norma gaumjobesebuli ekologiuri Tvi-
sebebis mqone araeTilirebul benzinSi gansazRvrulia ro-
gorc 0,01 g/litrSi [2]. 

 saSualo siCqariT gadaadgilebisas 1 saaTSi avtomobili xa-
rjavs daaxloebiT 10 litrs, e.i. 1 saaTSi erTi avtomobili 

gamostyorcnis atmosferoSi 0,0110 = 0,1 gram tyvias. 

 benzinze momuSave avtomobilebis wili dizelis sawvavze 
momuSavesTan SedarebiT Seadgens 50%. 

 specialuri dakvirvebebis safuZvelze dadgenil iqna msu-
buqi, satvirTo da avtobusebis moZraobis intensiuroba ori-
ve mimarTulebiT (avt./saaTSi) q. Tbilisis foniWalis ubnis 

44 km2 farTze (ix.cxr.1); avtomagistralis 7,5 km-ian monak-

veTze (ix.cxr.2) da rusTavis SesasvlelTan 44 km2 farTo-
bze (ix.cxr.3). emisiis farTobuli wyaros zomebi SerCeulia 
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nax.1-4-ze mocemuli gamoTvlebis Sedegebis warmodgenis Ta-
viseburebaTa mixedviT.  

 

cxrili 1. q. Tbilisis foniWalis ubani 
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cxrili 2. Tbilisi-rusTavis avtomagistrali 
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 klimaturi monacemebis gaTvaliswinebiT SerCeulia Semdegi 
meteorologiuri pirobebi, romlebic xels uwyoben mavne 
nivTierebaTa saSiS koncentraciebis formirebas: zamTris da 
zafxulis Stili, aseve aRmosavleTis da dasavleTis qari 
Sesabamisad 1,5 da 2,5 m/wm siCqariT.  

 gamonabolqvis haernarevis parametrebia: moculoba, tempera-
tura, fardobiTi koncentracia zdk-s erTeulebSi da a.S. 
(mocemulia nax.1-4-ze da cxr. 4-Si). im SemTxvevaSi, Tu gavi-
TvaliswinebT  maRali oqtanuri ricxvis  mqone A-92 eTili-
rebuli benzinis gamoyenebas, romelSic tyviis Semcveloba 
Seadgens 0,15 g/litrSi, maSin garemos gaWuWyianeba tyviiT 
kidev ufro gaizrdeba.       
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nax.1. Tbilisi-rusTavis avtomagistralis gaswvriv atmosferos 
miwispira fenaSi tyviis fardobiTi koncentraciis (zdk-s erT-

eulebSi, zdk=10-3 mg/m3) ganawileba zafxulis Stilis 
pirobebSi. 

 
 

nax.2 Tbilisi-rusTavis avtomagistralis gaswvriv atmosferos 
miwispira fenaSi tyviis fardobiTi koncentraciis (zdk-s erTe-
ulebSi, zdk=10-3 mg/m3) ganawileba zamTris Stilis pirobebSi. 
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nax.3. Tbilisi-rusTavis avtomagistralis gaswvriv atmosferos 
miwispira fenaSi tyviis fardobiTi koncentraciis (zdk-s 
erTeulebSi, zdk=10-3 mg/m3) ganawileba zafxulSi aRmo      

savleTis susti qaris pirobebSi (v =1,5 m/wm). 

 
nax.4. Tbilisi-rusTavis avtomagistralis gaswvriv atmosferos 

miwispira fenaSi tyviis fardobiTi koncentraciis (zdk-s 
erTeulebSi, zdk=10-3 mg/m3) ganawileba zamTarSi aRmo      

savleTis susti qaris pirobebSi (v =1,5 m/wm). 
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zemoT aRniSnuli pirobebis gaTvaliswinebiT, kompiuteruli 

programa `ekologis~ safuZvelze gamokvleulia zedapiridan 
2m simaRlezetyviis koncentraciebis velze meteorologiuri 
pirobebis gavlena. kerZod, miRebulia: 

 yvela SemTxvevaSi zamTris koncentraciebi daaxloebiT 2-
jer aRemateba zafxulis koncentraciebs. fizikurad es 
SeiZleba aixsnas imiT, rom zafxulis maRali temperaturebi 
iwveven miwispira fenaSi konveqciisa da turbulentobis 
intensiur ganviTarebas, es ki Tavis mxriv xels uwyobs 
minarevis ufro efeqtur gafantvas. 

 tyviis maqsimaluri koncentraciebi daikvirveba magistralis 
gaswvriv. aq, transportis isedac intensiuri moZraobiT ga-
mowveul maRal koncentraciebze SesamCnevad zemoqmedebs 
susti qaris pirobebSi Tbilisisa da rusTavis 
gareubnebidan gadmonacvlebuli minarevi, romelic kidev 
ufro zrdis koncentraciebis mniSvnelobebs. 

 magram, trasis orive mxares, mis mimarT marTobulad man-
Zilis zrdasTan erTad tyviis koncentracia haeris 
miwispira fenaSi swrafad klebulobs da ukve 500 m-ze 
zafxulis Stilisa da zamTris susti qaris pirobebSi igi 
ar aRemateba 0,5-0,7 zdk-s, xolo danarCen SemTxvevebSi 
naklebia 0,4 zdk-ze. SeiZleba iTqvas, rom mavne minarevi 
ZiriTadad lokalizebulia uSualod magistralis gaswvriv. 

 
 



 232 

 
cxrili 4. programa `ekologiT~ miRebuli avtomagistralis 
gaswvriv da mis mimdebare ubnebisE atmosferos miwispira 
fenaSi tyviis fardobiTi koncentraciebis mniSvnelobebi 

(zdk=10_3 mg/m3) 

# 
weliwadis 
dro, qaris 

reJimi 

Tbilisis 
gareubnis 
kvadratSi 
koncentra-
ciis mniS-
vnelobebi 

maqsimaluri 
koncentraciebi 

trasis 
gaswvriv  

rusTavis 
gareubnis 
kvadratSi 
koncentra-
ciis mniS-
vnelobebi 

saS. maqs. 
situacia 
trasis 

marTobulad 
saS. maqs. 

1 zafxuli, Stili 0,70 
1,78- 
6,78 

6,78-6,86 
0,5-1,5 km manZi-
lebze konc. ec-
ema 0,5-0,6-mde 

0,50-
0,60 

0,96- 
6,79 

2 zamTari, Stili 
0,70- 
0,80 

1,41- 
11,99 

10,94-12,00 
0,5km manZilze 
konc. ecema 0,15- 

-0,25-mde 

0,50- 
0,60 

0,70- 
10,94 

3 

zafxuli, aRmosav-
leTis qari rus-
Tavidan Tbilisi-
saken 1,5 m/wm 

0,10- 
0,50 

0,70- 
5,76 

5,05-5,77 
0,5 km manZilze 
konc. ecema 0,2-

0,4-mde 

0,10- 
0,40 

5,05 

4 

zamTari, aRmosav-
leTis qari rus-
Tavidan Tbilisi-
saken 1,5 m/wm 

0,75-
0,88 

2,22-
14,08 

14,07-14,23 
0,5 km manZilze 
konc. Seadgens 
0,58-0,69, me-5 km 
konc. ecema 0,21-

mde 

0,40-
0,75 

2,25- 
14,07 

5 

zafxuli, dasavl-
eTis qari Tbili-
sidan rusTavisa-
ken 2,5 m/wm 

0,10- 
0,30 

0,40- 
4,12 

4,12-4,83 
0,5 km manZilze 
konc. Seadgens  

0,20-0,38 

0,20-
0,30 

0,40- 
4,83 

6 

zamTari, dasavle-
Tis qari Tbili-
sidan rusTavisa-
ken 2,5 m/wm 

0,10-
0,40 

0,50-
9,81 

9,81-10,06 
0,5 km manZilze 
konc. Seadgens  

0,15-0,35 

0,10- 
0,30 

1,39- 
9,87 

 

 bunebrivia, tyviiT maRali donis daWuWyianeba trasaze xdeba 
Stilisa da mcire sididis qaris pirobebSi. Stilis dros 
zafxulSi tyviis maqsimaluri koncentracia izrdeba 7 zdk-
mde, xolo zamTarSi igi Seadgens 12 zdk-s. aRsaniSnavia, rom 
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mcire sididis aRmosavleTis qaris dros (v=1,5 m/wm) Tu za-
fxulSi koncentracia trasaze StilTan SedarebiT mcirde-
ba 6 zdk-mde, zamTris pirobebSi igi piriqiT izrdeba da aW-
arbebs 14 zdk-s. es SeiZleba avxsnaT imiT, rom mcire aRmos-
avleTis qaris gavleniT minarevi ver aswrebs did manZi-
lebze gadaadgilebas. rusTavis mxridan gadmotanili is em-
ateba uSualod trasaze emitirebul nivTierebas da xels 
uwyobs tyviis saSiSi koncentraciebis matebas. zafxulSi am 
movlenas adgili ara aqvs gazrdili konveqciisa da turbu-
lentobis gamo, romelic abaTilebs tyviis dagrovebis ef-
eqts trasaze. 

 minarevis gafantvis dinamikuri efeqti kargad aris gamo-
xatuli dasavleTis qaris pirobebSi, rodesac misi siCqare 
aRwevs 2,5 m/wm. am SemTxvevaSi zafxulSi tyviis saSiSi kon-
centracia trasaze Seadgens 4,8 zdk, xolo zamTarSi odnav 
aRemateba 10 zdk-s. es maqsimaluri koncentraciebi sididiT 
yvelaze naklebia ganxilul SemTxvevebSi. gasagebia, rom 
qaris sididis Semdgomi zrda ufro metad Seuwyobs xels 
gafantvis dinamikur efeqts da ASeamcirebs tyviis maqsima-
lur koncentraciebs trasis gaswvriv. 

 arasaxarbielo mdgomareoba yalibdeba trasis mimdebare 
Tbilisis da rusTavis gareubnebSi. zafxulSi Stilis dros 
tyviis koncentracia aq Seadgens 0,6-0,7 zdk-s, izrdeba 
trasis mimarTulebiT 1-2 zdk-mde, xolo uSualod trasis 
SemaerTebel adgilebSi tolia 6,8 zdk. zamTris pirobebSi 
trasis mimdebare gareubnebSi koncentracia kvlav izrdeba 
da SemaerTebel adgilebSi aRwevs 11-12 zdk. zamTarSi ki 
mcire qaris pirobebSi maqsimaluri  koncentracia aWarbebs 
14 zdk. 

 Tu SevadarebT erTmaneTs magistralidan Tbilisis da rus-
Tavis Sesasvlel ubnebSi garemos tyviiT gaWuWyianebis 
adrindel da amJamad arsebul mdgomareobas, gvesaxeba 
Semdegi suraTi: Tbilisis gareubanSi zooveterinaluri 
institutis mimdebare terotoriaze – foniWalaSi 1995-2000 
wlebSi tyviiT gaWuWyianeba Seadgenda 0,06-0,09 zdk, xolo 
2003-2005 wlebSi ki – 0,6-0,8 zdk. rusTavis SesasvlelTan 
1995-2000 wlebSi tyviis maqsimaluri koncentraciebi iyo 0,04-
0,05 zdk, xolo 2003-2005 wlebSi ki – 0,4-0,5 zdk. rogorc 
vxedavT, atmosferuli haeris tyviiT gaWuWyianebis xarisxi 
am ubnebSi bolo wlebSi erTi rigiT aris momatebuli [3]. 
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zemoTqmulidan gamomdinare, trasaze da mis maxloblobaSi 
garemos ekologiuri usafrTxoebis uzrunvelsayofad SesaZle-
belia Semdegi RonisZiebebis Catareba: 

trasis gaswvriv mosaxleobam, moZraobis maregulirebeli 
policiis TanamSromlebma da sagzao-saremonto samsaxurebis 
muSakebma Sesabamis meteorologiur pirobebSi SeiZleba 
gamoiyenon airsawinaaRmdego niRbebi. 

trasis mimdebare 500 m-ian zolSi unda aikrZalos 
nebismieri mSenebloba da sasoflo-sameurneo miznebiT miwis 
gamoyeneba. saukeTeso gamosavali iqneba am zolSi mwvane 
nargavebis an xelovnuri tyis gaSeneba. 

saxifaTo meteorologiur situaciebSi SeiZleba gamoyene-
buli iqnas garemos xelovnuri saventilacio sistema. imis 
gaTvaliswinebiT, rom aRniSnul raionSi xSiria qariani da 
mziani amindi, aseT pirobebSi maTi energiis akumulaciiT an 
energosistemaSi miwodebiT Stilisa da mcire qaris dros 
SeiZleba dazogili energiis xarjze amuSavdes saventilacio 
sistema. 

SesaZlebelia SemoRebuli iqnas transportis moZraobis da-
matebiTi regulireba – trasaze mcire siCqareebiT gadaad-
gilebis akrZalva, gaumjobesebuli markis benzinis gamoyeneba, 
manqanebze mavne nivTierebaTa damWeri xelsawyoebis dayeneba. 
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uak 551. 510. 41. 
Tbilisi-rusTavis avtomagistralze sahaero auzis tyviiT gaWuWyia-
nebis meteorologiuri pirobebis Sesaxeb. /S. ogbaiZe, T. SarabiZe, z. 
svaniZe, n.n. begaliSvili /. hmi-s SromaTa krebuli –2007-t.111,–gv.227-
235,– qarT. rez. qarT. ingl. rus.  
Seswavlilia Tbilisi-rusTavis avtomagistralis miwispira haeris 
tyviiT daWuWyianeba programa “ekologis” gamoyenebiT. risTvisac dad-
genilia msubuqi, satvirTo avtomobilebis da avtobusebis moZraobis 
intensiuroba Tbilisis gareuban “foniWalaSi” da rusTavis Sesas-
vlelTan, aseve am ubnebis damakavSirebel avtomagistralebze. dadge-
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nilia, rom ukanasknel wlebSi atmosferuli haeris tyviiT daWuW-
yianeba wina aTwleulTan SedarebiT gaizarda daaxloebiT erTi ri-
giT. SemoTavazebulia rekomendaciebi garemos ekologiuri usafrTxo-
ebis uzrunvelsayofad avtomagistralis gaswvriv da mis maxloblad. 
 
UDC 551.510.41 

Meteorological Conditions of Lead Pollution of Air Bathing on the Tbilisi–Rustavi  

Highway./Sh. Ogbaidze, T. Sharabidze, Z. Svanidze, N. N. Begalishvili /. Tansactions of 

the Georgian Institute of Hydrometeorology of Georgia,2007-V.111.,-p.227-235,-

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

The meteorological conditions have been studied of lead pollution of air bathing of the 

Tbilisi-Rustavi highway with appliocation of the program ―Ecology‖. For this conformed 

the intensity of the movement of the passenger cars, lorries,  buses of the Tbilisi 

―Ponichala‖, Rustavi entrance and there connective highway. It is conformed, that  the 

degree of the lead pollution in these sections and on the highway is increased by one order  

in comparison with preceding ten years. The recommendations are given for guarantying of 

ecological safety along the highway and near them.  

 

УДК 551.510.41 

О метеорологических условиях загрязнения  свинцом воздушного бассейна на 

автомагистрале Тбилиси-Рустави. /Огбаидзе Ш.В., Шарабидзе  Т.И, Сванидзе З.С., 

Бегалишвили Н. Н./. Сб. Трудов Института Гидрометеорологии Грузии, -2007- т.111, -

с.227-235, -Груз., рез. Груз., Анг., Русск. 

Изучены метеорологические условия загрязнения свинцом приземного воздуха на 

автомагистрале Тбилиси-Рустави с применением программы «Эколог». Для этого 

установлена интенсивность движения легковых и грузовых автомобилей, а также 

автобусов: в Тбилиси на пригородном участке  «Поничала», в Рустави – у входа в 

город, на связующей эти участки автомобильной трассе. Установлено, что за 

последние годы загрязнение свинцом атмосферного воздуха по сравнению с 

предыдущим десятилетием возросло приблизительно  на один порядок. Предложены 

рекомендации для обеспечения экологической безопасности окружающей среды 

вдоль автомагистрали и вблизи ее.           
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