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wya Reliability and risk of hydraulic engineering constructions 

REDUCTION OF HAZARDS DUE TO FLOODS IN LOWER KURA 

Aliyev V.A.1,2), Ganbarov E.S.2), Garayeva B.A.2), Ramazanli Z.Z.2), Gafarov E.K.3)

E-mail: technical_services_ltd@mail.ru 

1) AMIR Technical Services LTD, AZ-1022, Baku, R.Behbudov str., 93/7 
2) Institute of Water Problems of Azerbaijan Amelioration and Water Management,  

AZ-1012, Baku, Moscow ave., 69a. 
3)Azerbaijan State University of Architecture and Construction 

AZ-1073, Baku, A. Sultanova str., 11 

INTRODUCTION

The first results of the study of risk mitigation 
strategy and emergency measures for Lower Kura 
dam and coast-protecting structures has been reported 
by us [1, 2]. Existing paper is the next attempt to case 
study risk assessment process for Lower Kura dam 
and river coast-protecting structures. The paper deals 
with heavy rains, flash floods and Lower Kura river 
coast-protecting structure’s failure risk analysis. The 

risk analysis covers hazard sources, pathways and 
vulnerability of receptors, creation of the data base for 
pre-flood measures and flood emergency 
management at downstream of Kura river (Lower 
Kura) valleys from Mingechevir dam till Caspian Sea. 
For the purposes of this paper, the Lower Kura is 
defined as the section between the Mingechevir dam 
and the Caspian 

.
DATA AND METHODOLOGY

The Kura river basin features. The Kura River 
is the largest watercourse of the Caucasus [3]. The 
headwaters of the river are in Northeast Turkey at 
the Kizil-Giadik Mountain range in Ardahan 
province at 2720 m altitude. It winds its way through 
regions in Turkey, Georgia, Azerbaijan and falls into 
the Caspian Sea on the territory of Azerbaijan. The 
catchment area is 188000 km2. Two tributaries of the 
Kura River rise in Turkey: Kura and Posof. The 
main tributaries in Georgia are: Alazan, Iori, Khrami 
and others. The Kura River enters into Azerbaijan 
territory near Khrami river zone. There are 8359 
rivers in Azerbaijan Republic and 5141 of those are 
in the Kura River basin. Kura rivers total length is 
1515km; 915km is on the Azerbaijan territory; the 
catchment area 188000km2. The main tributary of 
the river Kura in Azerbaijan is Araz (its total length 
is 1072 km; the catchment area 102000 km2; 715 km 
is on the Azerbaijan territory). Finally, the river run 
into and impact the Caspian Sea, affecting the 
ecosystem and biodiversity of the region. 

Heavy rains and flash floods. As it is well-
known, Azerbaijan is susceptible to heavy rains and 
flash flooding [4] because of its topography and the 
water-related fluctuations in the Caspian Sea [5]. 
Rivers of the Kura basin has extremely irregular 
discharge throughout a year [6]. Ration of extreme 
discharge to average discharge level is 1.63-6.67 
which makes sometimes to overcome its negative 
impact. Analysis of the disaster data show that 
floods have affected a large number of people and 
caused significant economic losses in the past 25 
years (1988-2012). According to the risk statistics 
during noted period the percentage of flood disasters 
average was 22% with 0.25 disasters/year. 

In spring, 2010 of flooding in Lower Kura 
became catastrophic, destroying river banks in many 
places simultaneously water flows have gone to 
villages. Scale of an extreme situation was so 
destructive, that the put damage definitively is not 
calculated.

Large dams on Kura river basin. By the 
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quantity of large dams (height of a dam> 60m and 
power of HPS > 100MW) the Kura River basin takes 
14th place in the world. There are 8 large dams on 
Kura River basin: Minghechevir, Yenikend and 
Shemkir dams in Azerbaijan and Khrami-1, Khrami-
2, Jinvali, Chitakhevi and Sioni dams in Georgia [7].  

The last on this list is Mingechevir dam. 
Mingechevir dam is one of the highest dams in 
Europe that was constructed through sprinkling [8]. 
The height of dam is 83 m, length 1550 m and total 
capacity of soil 15.6 million m3. Therefore, 
Mingechevir dam can be considered as an old dam. 
The length of the Mingechevir reservoir is 70 km, 
width from 3 to 18 km, deepest point about 75 
meters and total area 605 square km. The water 
storage in reservoir is more than 16 km3. Practically 
right off after constructions of dam and fillings of 
reservoir the safety issues became actually: can 
collected waters break dam and catastrophic high 
water will be carried by Kura River valleys, 
destroyed all on the way.  

Heavy flooding and/or break one of dams in 
Georgia is enough for catastrophic “domino~
destruction of all downstream dams in Azerbaijan. 
Sad lessons of destruction of the cascade of dams in 
August, 1975 in Southern China [9] can repeat in the 
cascade of dams on Kura River basin at any time. 

Like all technical facility also dams, particularly 
river coast-protecting structures hold a potential risk 
of breaking [10]. In some sense, the term “dam 
protection~ is a misnomer. Since disasters are, from 
the point of view of the dam, inherently random in 
nature, no dam can be “protected~. On the other 
hand, the experience accumulated from the natural 
disasters and dam failures of the past few years 
suggest that having the right information, in the right 
format, at the right time in the hands of the 
competent people significantly reduces the 
consequences of disasters and accelerates the 
recovery process. 

The risk analysis as the first step is part of the 
process of risk assessment. While the process of risk 
assessment itself is part of the processes of risk 
mitigation and risk management. The evaluation of 

the risk comprises the consideration of alternative 
mitigation measures as well as the acceptance of 
risk. The world wide discussion about risk based 
dam safety leads to a new approach for Azerbaijan 
dams as well. Because of the cultural and legal 
difference it is impossible to use a risk assessment 
procedure from another country directly. The risk 
assessment procedure has been developed by us on 
the bases of other known procedures, as well as, 
taking into account the Baku-Tbilisi-Ceyhan (BTC) 
Oil Spill Response Plans [11]. 

Risk assessment was part of the risk mitigation 
and risk management processes. The risk assessment 
process covers risk analysis and risk assessment. 
The risk which is determined in the risk analysis is 
evaluated within the risk assessment. 

After the risk was determined, it must be 
evaluated whether it is acceptable in risk assessment. 
The risk acceptance depends on the hazard potential 
for humans, economics and environment. If the risk 
is not acceptable, risk mitigation measures must be 
met. The risk can be reduced by modification of 
probabilities or consequences. Possible measures are 
e.g. extended monitoring, structural or operational 
changes, emergency planning. 

The residual risk was evaluated with respect to 
the acceptance of risk and risk mitigation measures. 
The following risk acceptance has been considered: 

Lower Kura valley population at risk; 
Economy of Lower Kura river’s coastal 

zone (including HPSs, water intakes, oil pipelines, 
bridges etc); 

Environment of Kura river’s downstream 
coastal zone and Caspian Sea. 

Only within the area of tolerable but not 
acceptable risk the probability of Mingechevir 
embankment dam failure has been considered for 
risk mitigation issues. In this case emergency 
planning was essential and used for risk mitigation. 
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RISK ACCEPTANCE 

Population. The Lower Kura proceeds through 
21 districts and 3 cities. Directly on coast of the 
Lower Kura hundreds settlements are located with 
more than 2 million inhabitants. 

Economy. Hydro-power stations (HPS) in 
Shamkir, Yenikend, Mingechevir and Varvara, large 
water off take facilities in Shamkir reservoir and 
Mingechevir reservoir; there are the water intake 
facilities for the First and Second Kura water pipes 
near Talysh that supply Baku. BTC and Lower Kura 
are crossed on 224th kilometer at Yevlakh city. 
second time is crossed by the Kura River on 411th 
kilometer at Poylu, upstream of important Shamkir 
and Mingechevir water reservoirs.  crosses 17 
rivers and channels in the Kura river basin. 

Environment. The region is of global ecological 
interest. For example, Conservation International has 
identified the South Caucasus – an area corresponding 
closely to the Kura river basin – as being one of the 

world’s top 25 biodiversity hotspots [12]. Over 115 
species of waterfowl live along the shores of the Kura 
and its associated wetlands including many RDB 
species. The RDB species Punica granatum and Vitis 
sylvestris are found among the tamarisk shrubs that 
grow along the banks of Kura.  

Concluding remarks. The large scale water 
management efforts have been undertaken in the 
Azerbaijan during last 20 years of independence. 
However, the Soviet environmental legacy and 
military conflicts in Kura river basin led to 
unfortunate results: today the large dams and river 
coast-protecting structures are both a blessing and a 
curse of Azerbaijan. Therefore, the dam and river 
coast-protecting structures safety problem requires a 
structured approach to the risk management and risk 
mitigation. Our investigations in this direction 
proceed. The results of these researches will be 
published in the near future. 
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Sesavali

Savi zRvis wylisa da haeris fardo-

biTi temperaturis prognozisaTvis 

Cvens mier gagrZelebul iqna kvlevebi 

2016 wlis oqtomber-dekembris TveSi. Se-

modgoma-zamTris savele-eqspediciuri 

kvlevebis mizans warmoadgenda ZiriTa-

di (mTavari) mdinareebis estuarebisa da 

mis mimdebare mowyvladi ubnebis dafiq-

sireba GPS koordinatebSi [1,2]; zRvis sa-
napiro zolis sensitiur ubnebze Tur-

qeTis sazRvridan sarfidan – wylis 

sinjebis aReba maTi ZiriTadi faqtore-

bis adgilze gazomviT: wylisa (t1) da hae-

ris t2 temperaturis dafiqsireba; wylis

mJavianobisa PH da marilianobis TDS
raodenobrivi maCveneblebis gansazRvra 

[3].

Savi zRvis 110 km sigrZis sanapiro 

zolSi sarfidan sof. ganmuxuramde 

SerCeuliyo 35 ubani, sadac dafiqsirda 

zemoT aRniSnuli sidideebi (sur. 1), me-2 

da me-3 suraTze mocemulia zRvis sana-

piro zolSi haerisa da zRvis wylis 

temperaturis gazomvis momenti, xolo 

me-4 suraTze ki zRvis wylis mJaviano-

bis gazomvis momenti. 

savele kvlevis jamuri Sedegebi mo-

cemulia cxrilSi 1. 

____________________ 

* samecniero kvlevebi ganxorcielda SoTa rusTavelis erovnuli samecniero fondis 

doqtoranturis saganmanaTleblo programis (sagranto proeqtis  DO/75/2-132/14 – `Savi 
zRvis ekologiuri parametrebis kvleva multimediuri bazebis safuZvelze~) finansuri 

mxardaWeriT
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Savi zRvis wylisa da haeris fardobiTi temperaturis 
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sur. 2. zRvis akvatoriaSi haeris

temperaturis gazomvis momenti

(dekemberi, 2016 w.)

sur. 3. zRvis akvatoriaSi md. enguris estuariaSi 

wylis temperaturis gazomva specialuri Termo-

metriT (oqtomberi, 2016 w.)

sur. 4. zRvis wylis mJavianobis gazomvisas 

(dekemberi, 2016 w.) 
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cxrili  1 
Savi zRvis wylisa da haeris fardobiTi temperaturis

mniSvnelobebi Sesabamisi intervalebiT

intervalebi

(t1/ t2)
0 – 0,3 0,3 – 0,6 0,6 – 0,9 0,9 – 1,2 

sixSire

mi
2 23 70 45 

f(t1/ t2) 0,014 0,164 0,500 0,321

Savi zRvis wylisa da haeris fardobiTi temperaturis saSualo mniSvneloba tolia [4]: 

79,0
140

95,111)/(
)/(

140

11
21

21
i

n

i
i

N

tt
tt (1) 

Savi zRvis wylisa da haeris fardobiTi

temperaturis histogramis grafikis asage-

bad saWiroa vicodeT fardobiTi tempera-

turis mniSvnelobebis gadanawileba inter-

va-lebSi da am sidideebis sixSire (mi), ro-

melTa sidideebic moyvanilia cxrilSi  1. 
cxrilSi 1 moyvanili Savi zRvis wyli-

sa da haeris fardobiTi temperaturis fun-

qciis sidide intervalebSi gamoiTvleba

damokidebulebiT:

 f(t1/ t2) = mi /N,  (2) 

sadac, N aris fardobiTi temperaturis

statistikuri rigis raodenoba, romelic

Cveni konkretuli magaliTisaTvis tolia

N=140. 

Savi zRvis wylisa da haeris fardobiTi

temperaturis (t1/ t2) maTematikuri lodini

gamoiTvleba Semdegi damokidebulebiT:

78,0321,005,1500,075,0164,045,0014,015,0)/(
1

21

n

i
ttfm   (3) 

Savi zRvis wylisa da haeris fardobiTi

temperaturis (t1/ t2) saSualo kvadratuli

gadaxra iangariSeba Semdegi formuliT:

089,0
140
1936,0

)]/()/[( 2
2121

N

tttt
n

ii
i

(4)

cxrili 1-is monacemebis mixedviT va-

gebT Savi zRvis wylisa da haeris fardobi-

Ti temperaturis (t1/ t2) histogramasa da Se-

sabamis Teoriul mruds, romlis grafike-

bic mocemulia me- 5 suraTze.
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sur. 5. Savi zRvis wylisa da haeris fardobiTi temperaturis (t1/ t2)
histogramis grafiki da Sesabamisi Teoriuli ganawilebis mrudi

daskvna 

Savi zRvis akvatoriaSi Catarebuli sa-

vele-eqspediciuri kvlevebis Tanaxmad,
statistikuri masalis, saimedoobisa da

riskis Teoriis gamoyenebiT dadgenilia Sa-

vi zRvis wylisa (t1) da haeris (t2) fardobiTi

temperaturis (t1/t2), funqciis simkvrivis ga-

nawilebis kanoni, romlis grafikuli saxe

moyvanilia me-5 suraTze. amJamad mimdinare-

obs Savi zRvis wylisa da haeris fardobi-

Ti temperaturis (t1/ t2) Teoriuli ganawile-

bis mrudis maTematikuri Cawera.
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1. INTRODUCTION 

The catchment areas of the Laknashera and 
Lekverari rivers – the right tributaries of the Nakra 
river – are located on the east slope of the Shtauleri 
dividing range with the stream-heads originating from 
the mountain group of the same name being at the 
absolute height of within 3000m and their confluences 
end up on the territory of the village of Nakra in the 
catchment areas of which periodically transformed 
disastrous debris flows of high energy resulting in 
floods create a grave threat to the local population and 
infrastructure. Geomorphologic peculiarities and 
geological structure of the catchment areas of these 
rivers are identical.  

The catchment area of the Nakra River is entirely 
situated in the Chkhalta-Laili tectonic zone of the 
Caucasus fold mountains system that represents a 
thick antiklianorium structure surrounded by tectonic 
faults from north and south and specifically the valley 
of the Nakra river should be developed meridionally 
oriented along with one of these tectonic faults.  

It is noteworthy that according to the statistical 
data in the catchment area of the Enguri River of the 
Mestia Municipality within 1987-1998, i.e. over the 
11-year period high energy debris flows were 
observed in 68 rivers including the catchment area of 

the Nakra river as a result of which 82 settlements 
turned out to be in a danger zone. Following the heavy 
rains (145 mm) fallen on 17 June, 1982 disastrous 
debris flows developed in almost all tributaries of the 
upper side of the Enguri river. Disastrous debris flows 
occurred in June, 1986 as a result of the 4-hour 
relentless rains (106mm). These generated debris 
flows inflicted heavy destruction and material damage 
as a result of which 34% of the settlements and 
infrastructure appeared in the high risk area. In the 
summer, 2006 the debris flow transformed in the 
valley of the Lekverari river brought the stone-mud 
mass of the capacity of 70000 m3 to the populated area 
of the village which resulted in a complete destruction 
of the household buildings and engineering facilities 
including the bridge over the river being in the way of 
the disastrous occurrence. In 2010 the debris flows 
transformed in the same river brought the stone mud 
mass of the capacity of 30000 m3 to the territory of the 
village in the valley of the Nakra river, temporarily 
blocked up the Nakra river bed, washed out the left 
bank of the valley, washed away the basis of the tecto-
seismogenic landslide and activated it; the debris 
flows washed away and demolished all kinds of 
structures, a transitional motorway bridge as well as 



all agricultural lands in their way [1,2]. 
In the valley of the Laknashera River the debris 

flows transformed in 2011 brought out the stone mud 
mass of the capacity of approximately within 200000 
cubic meter. Notwithstanding the fact that this river is 
significantly away from the settlement it inflicted 
heavy damage on it; the disastrous occurrence sanded 
and demolished agricultural lands and a local road. 
The debris flow obstructed the valley of the Nakra 
River and blocked up the river bed creating a real 
threat of flooding [3]. 

In the flows brought out by debris flows the 
capacity of each boulder was within 5-6m indicating 
that debris flows were of high density geological 
nature.  

Based on the data obtained by the specialists of 
the National Environment Agency of Georgia the 
transformation of debris flows occurred in this very 
river in 2012 where the flows of the capacity of 
hundreds of thousands cubic meters crippled the only 
motorway of the valley.  

Therefore, we can come to a conclusion that not 
only morainic deposits remained as a result of the Ice 
Age of the Upper Pleistocene existing in the 
headstreams of the rivers take part in the formation of 
transforming debris flows in the catchment areas of 
the Lekverari and Laknashera rivers, but also the 
crushed stone transferred by landslide-gravitational 
slope avalanches as well as transitional material 
existing in the river beds the periodical brought-out of 

which are reflected on the great sediment cones 
formed on the bottom of the valley of the Nakra river 
that currently are united almost in one space the total 
area of which exceeds 100 ha. The geomorphological 
characteristics of this territory clearly show that 
disastrous debris flows were transformed in the 
valleys of these rivers multiple times. As a result of 
the recent debris flows the river beds were completely 
filled up that following the active erosion processes of 
the rivers were deepened up to the depth of 3-5 meters 
but on some areas they were artificially cleaned and 
deepened. Facies and fraction compositions of the 
material allow concluding that the debris flows 
transformed in these rivers are of high density stone-
mud geological nature. Otherwise, it would not have 
been able to bring out the boulders of such big size 
with the dimension of exceeding 4-5m to the sediment 
cones area and besides, the cut-off remains of the trees 
survived in the area of the sediment cones demonstrate 
that the depth of the debris flows made up at least 2,5-
3,0 m. 

With a view to having a real picture of the amount 
of annual precipitations in the closed space of the 
catchment area of the Nakra river and how it is 
distributed according to the seasons it is necessary to 
install a mini meteorological station preferably for the 
conditions of an automatic operating mode, conduct 
permanent monitoring surveys, register all changes as 
well as in parallel, determine the causes of these 
changes.

2. FORECASTING OF MOUNTAIN SLOPE EROSION IN THE CATCHMENT 
AREAS OF THE LAKNASHERA AND LEKVERARI RIVERS

According to the field reconnaissance geological 
research carried out by the scientific workers of 
(NNEL) Ecocenter for Environmental Protection within 
the spring-autumn period in 2016, there was assessed 

soil loss with a first approach by using a universal 
equation of erosion processes (W. Wischmeier and D. 
Smith equation) for all 14 sensitive areas of mountain 
slopes observed (Fig. 1). 
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Fig. 1. Geodynamic situation map of the catchment area of  
the Laknashera and Lekverari rivers 

Debris flow processes transformed on a periodic 
basis in the catchment areas of the Lekverari and 
Laknashera rivers poses a real great threat to the 
population as well as infrastructure of the village of 
Nakra. Transformation of disastrous debris flows in 
the catchment areas of the rivers mentioned above is a 
result of a synergy of natural factors including its 
component, existence of solid mass (geological 
product) in the upper part of the catchment areas of the 
rivers in abundance as morainic deposits and in the 
transit zone of the river beds periodical accumulation 
of bed and gravitational slope deposits. 

The solid mass that later turns into debris flows is 
activated by pouring rains and sometimes by blocking 
up river beds temporarily with landslide-gravitational 
formations. High gradient river beds significantly 

increase energy efficiency of the solid mass 
transforming into debris flows after it breaks through 
the natural barrier [4, 5].  

With a view to studying contemporary geological 
processes occurring in the catchment areas of the 
Laknashera and Lekverari rivers in September-
October, 2016 geological reconnaissance monitoring 
surveys were conducted during which erosion-
landslide sensitive areas were observed on each river 
and their current geodynamical states evaluated (Fig. 
1). By using GPS coordinates were detected on each 
sensitive area and plotted on a digital map. 

Based on the analysis of the data obtained as a 
result of the reconnaissance and monitoring surveys 
conducted on the field there was identified 14 
sensitive areas (Table 1) as well as evaluated 
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geographical location of each area (GPS coordinates), 
landslide slope genesis and terrain structure, 
geological composition, hydrogeological conditions of 
mountain slopes, location of landslide basis in 
compliance with a slope, general description of 

landslide mass – its composing rocks, their age and 
engineering-geological description, landslide type and 
power capacity, its formation and activity rate, 
landslide slope stability, a risk of its formation, etc. 

The equation is the following [6]: 

PCLSKRA , (t/h per year),  (1) 
Where: A  Aaverage soil lossper year (t/h per year); 
R  – erosion factor of atmospheric precipitation (mm), which is calculated as following: 

304,0 EIPR  (mm)  (2) 

Where: P  amount of storm rain (mm) , E  – Kinetic energy of erosion rain, which is : 

30log0873,0119,0 IE   (3) 

Where: 30I  Maximum intensity of 30 minutes rains (mm/minute); K  – Soil erosion factor, which is calculated 

by using an average diameter of the soil[6]: 

7671,0
533,1log5,0

exp0397,00034,0
2

gD
K   (4) 

Where: Dg  – is an average diameter of the particle, which is calculated as following: 
n

i
iig mfD

1
log,01,0exp  ,  (5) 

Where: if  percentage mass of the particle fraction size; im  – fraction size of the particle; S  – Factor of slope 
inclination, which is calculated as following: 

20065,0045,0065,0 ssS ,  (6) 

Where: s  slope inclination in percentage (%); L  – factor of slope length, which is calculated as following: 
5,013,22lL  (m) ,  (7) 

Where: l  is the length of the slope (m); C  – influence of vegetation cover, which is calculated as following : 
06,0eC  ,  (8) 

Where:  function of vegetation cover in percentage; Meaning of C , may be 0,1C  on the denuded area , C 

= 1,2 for the area graded by motorvehicles; P  – Protection factor. 5,0P  – in case of water repellent stacks, 
0,1P , where are not used any protective measures. Depending on the above mentioned method statement, 

erosion prognosis of mountain slope of the are given in the table (table 1). 
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PREDICTING OF MOUNTAIN SLOPE EROSION IN THE CATCHMENT AREAS OF THE LAKNASHERA AND 
LEKVERARI RIVERS BY USING A UNIVERSAL SOIL LOSS EQUATION OF EROSION PROCESSES 



   

3. CONCLUSION 

1. As a result of the field geological monitoring 
surveys conducted in the catchment areas of the 
Laknashera and Lekverari rivers 14 sensitive 
dangerous areas disposed to landslides with 
established GPS coordinates were determined. 
2. The before, with a view to studying erosion 
processes on a landslide-type surface of the sensitive 
areas, on the first stage of the research based on the 
analysis of the reconnaissance and scientific-
research works carried out in the catchment areas of 
the right tributaries – the Laknashera and Lekverari 
river – of the Nakra river and by using a universal 
soil loss equation of erosion processes (developed by 
scientists W. Wischmeier and D. Smith), with a first 

approach it has been determined the intensity of 
erosion processes of the sensitive areas as well as the 
erosion class according to the scale of English 
scientist, Prof. Roy Morgan. Based on the 
mathematical calculations it has been identified that 
the degradation factor of the soil-ground surface on 
the sensitive areas, or, the class of erosion processes 
ranges within 1 to 3 classes with relevant intensity of 
erosion: in the case of I class erosion the intensity of 
erosion changes 0 – 2 t/ha in a year, in the case of II 
class erosion it changes 2 – 5 t/ha in a year and in 
the case of III class erosion – 5 – 10 t/ha in a year 
with washing down erosional fractions. 
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Sesavali

bolo periodSi, Cvens planetaze glo-

baluri daTbobis fonze, moimata atmos-

feruli naleqebis raodenobam da intensi-

vobam, ramac ganapiroba mdinareTa xeobeb-

Si, mTis ferdobebze niadagis degradaci-

is procesebi da Sesabamisad ferdobebis

mdgradobis Sesusteba. gamonaklisi arc

saqarTveloa, sadac mniSvnelovnad gai-

zarda bunebis stiqiuri movlenebis for-

mirebis sixSire da simZlavre, rasac adas-

turdebs qveynisadmi miyenebuli materia-

luri zaralisa da adamianis msxverplis

raodenobis zrdac [1,2]. 
2015 wlis 13-14 ivniss sofel axalda-

bis mimdebare teritoriaze, mdinare veres

marjvena Senakadis – jaxanis xevis wyal-

Semkreb auzSi ganviTarda formirebuli

mewyruli genezisis eroziul-Rvarcofu-
li movlenebi. wina periodSi mosulma

xSirma atmosferulma naleqma, rasac Tan

daerTo 2015 wlis 13-14 ivniss mosuli in-

tensiuri Tavsxma wvima (daaxloebiT 50 mm
4 sT-is ganmavlobaSi), ganapiroba mewyru-

li sxeulis Camocurebis zedapirze didi

odenobiT infiltrirebuli wylis mox-

vedra, ramac gamoiwvia mTis ferdobis

damZimeba, Seamcira misi sawyisi winaRoba

Zvraze, daarRvia ferdobis wonasworoba

da ganviTarda mewyruli procesebi [3]. aq-
ve aRsaniSnavia is garemoebac, rom mdinare
veres kalapoti ar gadaketila marto ja-

xanis xevSi formirebuli mewyruli gene-

zisis Rvarcofuli nakadiT. Rvarcofis

formirebas adgili qonda agreTve jaxa-

nis xevis marcxena Senakadzec, md. axalda-

bis xevze, romelic daemata Caxanis xevze

formirebul Rvarcofs. orive xevidan er-

Tdroulad formirebulma Rvarcofma ga-

daketa mdinare veres kalapoti. mdinaris

kalapotis Caxergvis Sedegad ganxorci-

elda mdinare veres intensiuri Setborvi-

Ti procesi. garkveuli drois monakveTSi

mdinaris nakadma gaarRvia bunebrivi zRu-

dari, ramac ganapiroba didi simZlavris

turbulenturi Rvarcofis formireba da

Semdgom, Rvarcofis moZraoba q. Tbilisis

mimarTulebiT, rasac mohyva didi ngreva

da, samwuxarod, stiqiam Seiwira 26 adamia-
nis sicocxle. statistika gviCvenebs, rom
mdinare veres kalapotSi katastrofuli

____________________

*samecniero statia momzadda S. rusTavelis erovnuli samecniero fondis axalgazrda mecni-

erTa kvlevebis grantis `q. Tbilisis mosaxleobis usafrTxoebis uzrunvelyofis mizniT mdi-

nare veres wyalSemkreb auzSi eroziul-Rvarcofuli procesebis kvleva da maTi gaTvaliswine-

ba garemosdamcavi axali alternatiuli sqemebis damuSavebisas“ ( YS15_2.1.5_8) dafinansebiT
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wyaldidoba aseve yofila wina saukune-

Sic, rasac mohyolia aseve didi materia-

luri zarali da msxverplic [4]. 
yovelive zemoT aRniSnulis mxedve-

lobaSi miRebiT, Cveni qveynis dedaqalaqi-

sa da misi mosaxleobis sicocxlis usaf-

rTxoebis uzrunvelyofis mizniT, mdina-

re veres kalapotSi formirebuli wyal-

didobebis, eroziul-Rvarcofuli proce-

sebis kvleva da garemosdamcavi axali al-

ternatiuli sqemebis damuSaveba Cveni

qveynisTvis mniSvnelovania da igi warmo-

adgens aqtualur problemas. amaze metyve-

lebs aseve, 2015 wlis 19 ivniss saqarTve-

los premier-ministris mier md. veres xeo-

bis axleburad dagegmarebis sakiTxze sa-

xelmwifo komisiis Seqmnac, romelic ase-

ve Cveni kvlevis saxelmwifo priorite-

tul mimarTulebaze miuTiTebs [1]. 

mdinare veres marjvena Senakadze – mdinare jaxanis xevSi  
savele-eqspediciuri kvlevebi da maTi Sefaseba 

mdinare veres wyalSemkreb auzSi ero-

ziul-Rvarcofuli procesebis Seswav-

lis mizniT, mdinare veres marjvena, aqti-
ur eroziul-Rvarcofuli tipis Senakad-

ze – jaxanis xevis wyalSemkrebi auzis

mTis ferdobebsa da mdinaris kalapotSi

SerCeul iqna 5 sensitiuri ubani, farTo-

biT – 20x20 m2, romlebic dafiqsirda GPS-
is koordinatebiT da gadaRebul iqna Se-

sabamisi foto-masala. sur. 1-ze mocemu-

lia mdinare jaxanis xevSi SerCeuli 5 sen-
sitiuri ubani, romelic datanilia cif-

rul rukaze.

suraTebze 2.1-2.6 ki mocemulia sensi-

tiuri ubnebis saerTo xedi, saidanac mTis

ferdobis zedapiridan aRebul iqna nia-

dag-gruntis nimuSebi da laboratoriaSi

amJamad mimdinareobs maTi sainJinro-geo-
logiuri gamokvleva.

laboratoriuli kvlevis mizans warmo-

adgenda sacrebis daxmarebiT gruntis nawi-

lakebis zomebis dadgena da, Semdeg etapze,
Sesabamisi wonis gansazRvra. kvlevis Semde-

gi etapi iTvaliswinebs niadag-gruntis sa-

Sualo diametris gaangariSebas arsebuli

damokidebulebebis gamoyenebiT.

sur. 2.1. mdinare jaxanis xevSi SerCeuli sensitiuri ubnebis ruka
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sur. 2.2. I ubani                                                 sur. 2.3. II ubani

sensitiuri ubnebis dafiqsirebis Semdeg TiToeuli seqtoris GPS-is koordinatebi

da Sesabamisi nimuSebis wona mocemulia 2.1 cxrilSi.

sur. 2.4. III ubani sur. 2.5. IV ubani

sur. 2.6. V ubani
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cxrili  2.1 
sensitiuri ubnebis koordinatebi da niadag-gruntis nimuSebis wona

sensitiuri ubnis GPS -s koor-

dinatebi
sensitiuri ubnis

nomeri

X Y

nimuSebis wona

(kg)

1 I ubani 0473198 4613771 4,52
2 II ubani 0472825 4614455 3,87
3 III ubani 0472129 4615630 3.60
4 IV ubani 0472173 4616073 2.41
5 V ubani 0471811 4616455 4,83

 amrigad, sensitiuri ubnebidan aRebu-

li niadag-gruntis 5 nimuSi gamoSrobil

iqna specialur laboratoriul Termos-

tatSi da, amJamad, mimdinareobs gruntis

sxvadasxva diametris sacrebSi nimuSebis

gacra misi Semdgomi sainJinro-geologiu-

ri gamokvlevis mizniT.

daskvna 

1. mdinare veres wyalSemkreb auzSi 

eroziul-Rvarcofuli procesebis Sefa-

sebis mizniT misi marjvena Senakadis – 

mdinare jaxanis xevis wyalSemkreb auz-

Si ganxorcielda savele-samecniero 

kvlevebi; 

2. mdinare jaxanis xevis wyalSemkreb

auzSi dafiqsirda 5 sensitiuri ubani, ro-
melzedac Semoifargla farTobi 20x20 m2

da misi adgilmdebareoba dafiqsirda GPS-
is koordinatebSi;

3. miRebuli farTobebi datanil iqna

cifrul rukaze da Seswavlili iqna zeda-

piris mdgomareoba eroziuli procesebis

Sefasebis gaTvaliswinebiT;
4. sensitiuri ubnebis zedapiris niadag-
gruntis Sefasebis mizniT aRebul iqna

gruntis 5 nimuSi da sacruli meTodiT am-

Jamad mimdinareobs niadag-gruntis nawi-

lakebis gacra laboratoriul pirobebSi

eroziuli procesebis Semdgomi progno-

zirebis mizniT.
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S e s a v a l i 

saqarTvelos SavizRvispireTi moicavs 

aWarisa da afxazeTis avtonomiuri res-

publikis, guriis, samegrelo-zemo svane-

Tis teritoriebs. samwuxarod, saqarTve-

los ZirZveli kuTxe – afxazeTi dRes-

dReobiT okupirebulia da saqarTvelos 

iurisdiqcias droebiT ar eqvemdebareba.

zemoaRniSnulidan gamomdinare, Cvens 
kvlevaSi SavizRvispireTi warmodgenili 

iqneba afxazeTis avtonomiuri respub-

likis gareSe. 

Savi zRva misi arsebobis manZilze 

sxvadasxva saxelwodebiT moixsenieboda, 

periodulad icvleboda misi sazRvre-

bic [7, 8]. is Tavisi specifikuri da gan-

sakuTrebuli Tvisebebis gamo msoflios 

mecnierTa yuradRebis centrSia. Savi 

zRvis mdgomareoba aRiarebulia saerTa-

Soriso ekologiur problemad. Savi 

zRvis sanapiro qveynebis: bulgareTi, 

rumineTi, ruseTi, saqarTvelo, ukraina 

da TurqeTi – Sekrebis Sedegad (1966.31.X) 
31 oqtomberi gamocxadebulia `Savi 

zRvis~ saerTaSoriso dRed. 

ZiriTadi nawili 

Savi zRvis mravali ekologiuri prob-

lemebidan erT-erTia masSi gogirdwyal-

badis arseboba, romelic araTanabradaa

gadanawilebuli rogorc zRvis siRrmeSi,
ise wylis zedapiris sarkis farTobze.
gogirdwyalbadis gavrcelebis zonaSi

SezRudulia cocxali organizmebis arse-

boba da iq mxolod zogierTi saxis baqte-

ria cocxlobs.
Savi zRva, marTalia Ria zRvaa, magram

misi gansakuTrebuli geomorfometriuli

pirobebis gamo, rac ZiriTadad imaSi gamo-

ixateba, rom is bosforis araRrma viwro

srutiT ukavSirdeba msoflio okeanes,
wylis masebis gadineba xmelTaSua zRvaSi

sakmaod Zlieraa SezRuduli. gamomdinare
zemoaRniSnulidan, gogirdwyalbadiT

isedac dabinZurebul wyals, romelsac

emateba damabinZurebeli zedapiruli Ca-

monadenis wylebi, zRvebs Soris wylis ma-

sebis gacvlis SezRuduli pirobebis ga-

mo, emateba xmelTaSua zRvidan Semosuli
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dabinZurebuli nivTierebebi. am SemTxveva-

Si Savi zRva saleqaris rolSi gvevlineba

da misi ekologiuri mdgomareoba ufro

uaresdeba.
saqarTvelos sazRvrebSi Savi zRvis

wylis xarisxisa da masSi gogirdwayalba-

dis gavrcelebis Sesafaseblad 2014-2016 
wlebSi, sagranto proeqtis egidiT gan-

xorcielda Sesabamisi kvlevebi.
Savi zRvis wylis xarisxis Sesafaseb-

lad sanapiro zolidan 100-150 m-is daSo-

rebiT ganxorcielda zRvis wylis sinje-

bis aReba da maTi laboratoriuli kvle-

vebi. amisaTvis zRvispireTSi SerCeul iq-

na ZiriTadi cnobadi kurortebi: baTumi,
qobuleTi, ureki, grigoleTi, malTayva

da anaklia.
Sav zRvaSi Camdinare wylebis (mdinare-

ebis) xarisxis Sesaswavlad da mis Sesafa-

seblad SerCeul iqna iseTi mdinareebi,
romelTac garkveulwilad SeuZlia ze-

moqmedeba moaxdinon zRvis wylis xaris-

xze, kerZod: Woroxi, Caqvis wyali, kintri-
Si, natanebi, sufsa, rioni, xobi da enguri.

zRvisa da masSi Camdinare wylebis xa-

risxisa da misi dabinZurebis donis Sesa-

faseblad gamoyenebul iqna Cven mier gan-

xorcielebuli samecniero-savele da la-

boratoriuli kvlevis masalebi [labora-

toriuli kvlevis Sedegebi, rogorc teq-

sturi, ise eleqtruli versiis saxiT ina-

xeba saqarTvelos teqnikuri universite-

tis c. mircxulavas saxelobis wyalTa me-

urneobis institutSi], samamulo da evro-

puli qveynebis normatiuli dokumentebi.
wylis klasis Sesafaseblad misi ekolo-

giuri usafrTxoebis poziciidan gamomdi-

nare, gamoyenebul iqna evropis qveynebis

ekonomikuri urTierTobis sabWos reko-

mendaciebi [1; 2; 3; 4; 5; 6].  
rogorc kvlevebma gviCvena, zRvis wya-

li dabinZurebulia mZime metaliT da maTi

raodenoba zogierT SemTxvevaSi zRvrul

dasaSveb koncentraciebs aWarbebs: TuTia

– 15,2-jer; spilenZi – 5,62-jer; nikeli – 
11,6-jer; dariSxani – 3,1-jer; tyvia – 3,09-
jer; fenolebi – 10- jer.

gansxvavebulia mdgomareoba zRvaSi

Camdinare wylebis (mdinareebis) SemTxve-

vaSi. rogorc laboratoriuli kvlevis

masalebma aCvena, mdinareebi sagrZnobla-

daa dabinZurebuli mikrobiologiuri

elementebiT. es gansakuTrebiT SeimCneva

mdinareebis wyaldidobis dros, rac Cveni

azriT saxalxo meurneobis dargebis sxva-

dasxva infrastruqturis sanitaruli

normebis daucvelobiTaa gamowveuli.
kerZod, mraval dasaxlebul punqtSi mo-

saxleobis cxovelebisa da frinvelebis

sadgomebi, agreTve sapirfareSoebi uSua-

lod mdinaris kalapotSia ganTavsebuli,
rac Camdinare wylebis dabinZurebis wya-

roa.
Sav zRvaSi gogirdwyalbadis arsebo-

bisa da misi gavrcelebis Sesaxeb, Cveni Se-

saZleblobis farglebSi, moZiebul iqna

sxvadasxva samecniero kvlevis masalebi

[cyclowiki.org/wiki;blacksea-education.ru]. aRniS-
nuli samecniero wyaroebis analizis mi-

xedviT gogirdwyalbadi Sav zRvaSi aRmo-

Cenili iqna 1890 wels ruseTis okeanogra-

fiuli eqsediciis mier. maTi monacemebiT,
gogirdwyalbadis Semcveloba zRvis

wylis moculobis 90%-s Seadgenda. zRvis
centralur nawilSi gogirdwyalbadis

fena vlindeba zRvis zedapiridan 50 m–is,
xolo napirebTan 200-300 m–is siRrmeSi.
gogirdwyalbadis gavrcelebis mateba,
1990 wlis kvlevebis mixedviT, arasaxarbi-
eloa da misi gavrcelebis dinamika 1890-
2020 wlebis prognoziT – matulobs. nava-
raudebi iyo, rom 2010 wlisaTvis zRvis

centralur nawilSi zedapiridan mxo-

lod 15 m-is siRrmemde ar iqneboda gogir-

dwyalbadis fena. samwuxarod, Cveni SesaZ-

leblobiT amis gadamowmeba aRniSnul ad-

gilze ver movaxerxeT (Tanxebis simciris

gamo).
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zogadad, aRiarebulia, rom gogir-

dwyalbadis gavrceleba Sav zRvaSi zeda-

piridan 150-200 m–is siRrmeSia.
Sav zRvaSi gogirdwyalbadis arsebo-

bis mizezad, ZiriTadad, ori versia sa-

xeldeba:
mkvdari organuli nivTierebebis

garxrwnis dros zRvis baqteriebiT sul-

fatebis aRdgena;
Savi zRvis fskeris napralebidan

airis gamoyofa.
miuxedavad imisa, rom, faqtobrivad,

jerjerobiT daudgenelia Sav zRvaSi go-

girdwyalbadis warmoSobis utyuari mize-

zebi, Cveni varaudi misi warmoSobis Sesa-

xeb meore versiisaken ixreba – zRvis fske-

ris napralebidan airis gamoyofa. am Sexe-

dulebas amyarebs is, rom saqarTvelos te-

ritoriaze, Savi zRvis mimdebared, xme-

leTze warmoebulma geologiurma kvle-

vebma daadgina gogirdwyalbadis wiaRis

siRrmeSi arseboba.
sagranto proeqtis gegmis Sesabamisad

da Cveni SesaZleblobebis farglebSi

(pirvelad 2015 wlis 5 ivliss da meored

2016 wlis 5 ivliss), saqarTvelos teri-

toriul wylebSi, q. foTidan daaxloebiT

3 milis moSorebiT, koordinatebSi: (pir-
velad-X=715709,75; Y=4667877 da meored-X=
715 884.34; Y=4667920.58, TiTqmis imave ad-

gilze) ganxorcielda gogirdwyalbadis

fenis siRrmiTi gavrcelebis Seswavla.
pirveli da meore gazomvebis Sedegebi

identuri aRmoCnda. kerZod, dafiqsirda

aseTi Sedegebi: gogirdwyalbadis Semcve-

loba zedapiridan 200 m-is siRrmeSi Sead-

gens – 5,3 mg/l; 195 m-Si – 5,0 mg/l-Si; 190 m-
Si – 4,45 mg/l-Si; 185 – 4,1 mg/l; 180 m-Si -0. 
grafikulad gogirdwyalbadis cvlileba

zRvis siRrmeSi warmodgenilia nax.–ze 1; 
sur. 1, saidanac Cans, rom zRvaSi gogir-

dwyalbadis siRrmiTi gavrcelebis zRva-

ri, rogorc pirvelad, ise meored gazom-

visas, dafiqsirda zedapiridan 180 m siR-

rmeze, rac, ZiriTadad, emTxveva dReisaT-

vis sazogadod aRiarebul maCvenebels.

nax. 1. gogirdwyalbadis cvlileba zRvis siRrmeSi.
(Hm-zedapiridan zRvis siRrme m-Si, H2S-gogirwyalbadis Semcveloba mg/l-Si)
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sur. 1. Sav zRvaSi gogirdwyalbadis gansazRvra

daskvna

Sav zRvaSi wyali dabinZurebulia zo-

gierTi mZime metaliT, Tumca miuxedavad

amisa, zogadad ekologiuri poziciidan

gamomdinare, zRvis wylis xarisxi evropis

qveynebis ekonomikuri urTierTobis sab-

Wos ( -is) rekomendaciebis mixedviT,
damakmayofilebelia da ZiriTadad Tav-

sdeba I-II klasis farglebSi.
Sav zRvaSi gogirdwyalbadis siRrmi-

Ti gavrceleba emTxveva sazogadod aRia-

rebul maCvenebels da saqarTvelos teri-

toriul wylebSi misi zRvari gadis zeda-

piridan 180 metris siRrmeSi.
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saqarTvelos teqnikuri universitetis cotne mircxulavas saxelobis 

wyalTa meurneobis instituti 

i. WavWavaZis gamz. 60b, 0179, q. Tbilisi, saqarTvelo 

Sesavali

sawarmoo investiciebis analizis

dros gverds ver auvliT ZiriTadi fon-

debis (saSualebebis) Rirebulebebis cve-

Tisa (depreciation) da amortizaciis (depre-
ciation allowance ) problemebis ganxilvas.

cnobilia, rom cveTis buRaltruli 

daricxva aris mowyobilobebis SeZenaze

danaxarjebis ganawilebis saSualeba, mi-
si gamoyenebis mosalodneli vadis ganmav-

lobaSi. es meTodi saSualebas iZleva,

erTi mxriv, CaerTos mowyobilobebis 

cveTa produqciis TviTRirebulebaSi, 

meore mxriv, rogorc Teoria amtkicebs, 

imdeni fuladi saxsrebis dagrovebas, 

ramdenic sakmarisi iqneba gacveTili

mowyobilobebis nacvlad axali mowyobi-

lobebis SesaZenad. rogorc cnobilia, 

daricxuli cveTa adekvaturad amcirebs

mowyobilobebis mimdinare sabalanso Ri-

rebulebas.

ZiriTadi nawili 

msoflio praqtikaSi gamoiyeneba cve-

Tis daricxvis (amortizaciis, Camoweris, 
daricxvebis jami) da narCeni sabalanso

Rirebulebis gansazRvris sxvadasxva me-

Todebi. movaxdinoT maTi klasifikacia 

ramdenime Tvisebis mixedviT.
bazad, romelsac mowyobilobebis 

cveTas ukavSireben, yvelaze xSirad iRe-

ben mowyobilobebis eqspluataciis sava-

raudo dros (misi moqmedebis sasargeb-

lo vada), iSviaTad – samuSaoebis mosa-

lodnel moculobas.

mowyobilobebis Rirebulebis Camowe-

ris Tanabrobis xarisxis mixedviT ansxva-

veben (ganixilaven) Tanabar (xazovan) da

araTanabar (araxazovan) amortizacias.
ukanaskneli SeiZleba ganxorcieldes

sxvadasxva meTodiT. magaliTad, Camowe-

ris jamebi SeiZleba icvlebodes garkveu-

li principis an specialuri grafikis mi-

xedviT da sxv.
aseve SeiZleba Camoweris meTodebi da-

iyos: normalur, daCqarebul da Senelebu-

lad. cveTis daCqarebuli Camoweris umar-

tivesi, magram ara erTaderTi saSualeba – 
amortizaciis vadis Semcirebaa.

ekonomikuri TvalsazrisiT, amortiza-
ciis jamebis gansazRvris dros mniSvne-

lovania droSi fulis araTanabari Rire-

bulebis principis gaTvaliswineba. arse-

bobs meTodebi, romlebic iTvaliswineben

amortizaciis jamebze procentis daric-

xvas da iseTi meTodebi, romlebic ar iT-

valiswineben mas:
bunebrivia, rom amortizaciis jamebis

gansazRvris sxvadasxva meTodebi gansxva-

vebul Sedegebs iZleva. aqedan cxadia mi-
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Rebuli Sedegebis garkveuli pirobiToba.
amasTan erTad, meTodis arCevis SesaZleb-

loba, Tu aseTi arsebobs, qmnis garkveul

moqnilobas, iZleva sawarmoo pirobebis

Taviseburebebis gaTvaliswinebis saSua-

lebas. mowyobilobebis cveTis sxvadasxva

modelebis gacnoba, miuxedavad imisa, ga-

moiyeneba Tu ara isini samamulo praqtika-

Si, sasargebloa rogorc Teoriuli, aseve
praqtikuli TvalsazrisiT.

amortizaciis daricxvis TiToeuli me-

Todi misi Taviseburebebis gaTvaliswine-

biT SeiZleba formirebul da warmodge-

nil iqnes Sesabamisi modelis saxiT. maTi

Caweris dros gamoiyeneba Semdegi ZiriTa-

di simboloebi:
P – mowyobilobaSi investiciis sawyisi

Rirebuleba (capital investment, capital expenditure);
L- salikvidacio Rirebuleba – vadis

bolos darCenili Rirebuleba (terminal
value, final value);

n – amortizaciis vada wlebSi;
Dt – amortizaciis jami t weliwadSi;
Bt – mowyobilobis sabalanso (narCeni,

araamortizirebuli) Rirebuleba t wlis

bolos.
CavweroT ori martivi Tanafardoba,

romelic sabalanso Rirebulebis dinami-

kas gansazRvravs:

  Bt =Bt-1 – Dt ,  (1) 
  Bt =P – Dj ,  (2) 

Sesabamisad Dt =Bt-1 – Bt, amasTan D1 =  – B1 .

xazovani modeli 

samamulo praqtikaSi, ZiriTadad gamo-

iyeneba amortizaciis jamebis gansaz-

Rvris xazovani modeli. magram is yovel-

Tvis ver pasuxobs warmoebis im pirobebs,
romelic arsebul ekonomikur mdgomareo-

bas Seesabameba. sxvanairad rom vTqvaT, ar

SeiZleba ganvixiloT igi, rogorc raRac

aucilebeli standarti – cxovrebis yve-

la SemTxvevaSi gamosayeneblad. misi er-

TaderTi Rirseba – misi simartivea. mok-

led, SevCerdeT masze. gansazRvris Tanax-

mad:

,const
n

LPD   (3) 

 narCeni Rirebuleba t wlis bolos cveTis morigi Camoweris Semdeg:

ntLP
n
tPDPB tt ,...,2,1);( .  (4) 

rogorc (4) formulidan Cans, amorti-
zaciis dagrovili jami Dt xazovnad iz-

rdeba, Tavis mxriv, sabalanso Rirebule-

ba adekvaturad mcirdeba droSi.
cxadia rom, mocemuli P da L paramet-

rebiT amortizaciis yovelwliuri jami

damokidebulia amortizaciis mTel vada-

ze, amasTan, es damokidebuleba araxazova-

nia. vadis gazrda ufro metad aisaxeba

amortizaciis sidideze vadebis skalis

dasawyisSi.
aRniSnuli meTodis ganviTarebas war-

moadgens amortizaciis daricxvis ori

xerxi – gamomuSavebuli drois da warmoe-

bis moculobis proporciulad. cveTa ga-

momuSavebuli drois erTeulze Seadgens:
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,

V
LPD  (5) 

sadac V – mowyobilobis muSaobis saerTo mosalodneli xangrZlivobaa.
Sesabamisad:

   DBB tt 1 t ,  (6) 

   

t

j
jt DPB

1
,  (7) 

sadac j - j weliwadSi gamomuSavebuli droa,
n

j
jV

1
.

araxazovani meTodebi amortizaciis jamebze  
procentis daricxvis gareSe 

amortizaciis daricxvis araxazovan me-

Todebs miekuTvneba rigi meTodebi, romle-

bic uzrunvelyofen sawarmoo saqmianobis

konkretuli pirobebis aRricxvis did moq-

nilobas. es meTodebi SeiZleba or qvejgu-

fad daiyos: amortizaciis jamze procen-

tebis daricxvis gaTvaliswinebis gareSe

da maTi gaTvaliswinebiT. sxvagvarad rom

vTqvaT, drois faqtoris gaTvaliswinebi-

Ta da misi gaTvaliswinebis gareSe.
pirvel qvejgufs mivakuTvnoT Semdegi

meTodebi:
a) narCeni sabalanso Rirebulebis Ca-

moweris mudmivi wiliT (constant percent 

depreciation ); 
b) rigiTi ricxvebis jamebis meTodi

(sum of digits method );
g) cxriluri meTodi;
meore qvejgufs miekuTvneba meTodebi:
d) dagrovili rezervis (sinking fund); 
e) anuitetebis (annuity method).
ganvixiloT isini im TanmimdevrobiT,

rogorc CamonaTvalSia.
a) sabalanso Rirebulebis Camoweris

mudmivi wili

am meTodis Tanaxmad, drois yovel mo-

nakveTze (bijze) Camoiwereba mowyobilo-

bis sabalanso Rirebulebis mudmivi wili:

   ),1(1 rBB tt   (8) 

an   t
t rPB )1( ,  (9)  

sadac r – sabalanso Rirebulebis Semci-

rebis wilia yovel saamortizacio vadaSi

(periodSi).

saamortizacio jamebi iangariSeba Sem-

degnairad:

   rBD tt 1 .  (10)  

amocana daiyvaneba r – wilis gansaz-

Rvramde, Tu igi Tavidanve ar iyo mocemu-

li. aramed dadgenilia L salikvidacio

Rirebulebis odenoba. amocanis gadasaW-

relad davuSvaT, mowyobilobis eqsplua-

taciis mTel periodSi sabalanso Rirebu-

leba mcirdeba P-dan L sididemde.
aqedan samarTliania Tanafardoba:

   nrPL )1( .  (11)  
Tu cnobilia salikvidacio Rirebulebis odenoba, maSin (11) safuZvelze vpou-

lobT:
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   n

P
Lr 1   (12)  

cxadia, rom im SemTxvevaSi, rodesac L
=0 (sruli cveTa), r -is angariSis mocemu-
li meTodis gamoyeneba ar SeiZleba.  

Tu r mocemulia, xolo L araa winas-

war gansazRvruli, maSin narCeni Rire-

bulebis saangariSo jami bolo wlis 

dasasrulisaTvis moiZebneba rogorc 

sxvaoba:

nn DBL

zogjer xdeba mudmivi wilis meTodisa

da xazovani meTodis kombinireba: pirvel
wlebSi gamoiyeneba Camoweris mudmivi wi-

li, Semdeg xazovani meTodiT ganisaz-

Rvreba amortizaciis jamebi, amiT mowyo-

bilobis eqspluataciis dasawyisSi Cqar-

deba Camowera.
amrigad, Tu pirvel m wlebSi gaTva-

liswinebulia mowyobilobebis sawyisi

Rirebulebis % -is Camowera, maSin TiTo-

eul am welSi Camoiwereba 100r%. amasTan:

m
Mr

100
1

darCenil (n-m) wlebSi amortizaciis jamebi Seadgenen:

mn
LPMD )100/(

b) rigiTi ricxvebis jamebis meTodi

es meTodi iseve, rogorc wina, mimarTulia

amortizaciis procesis daCqarebaze. mow-
yobilobebis Rirebulebis Camoweris wi-

li aq mcirdeba drois yovel bijze. Sesa-
bamisad, mcirdeba cveTis absoluturi ja-

mebi. Camoweris wilebis gansasazRvrad

mowyobilobis funqcionirebis Tanmimdev-

rul wlebs aniWeben rigiT nomers:
t=1,2,…,n. am nomrebis jams Q-Ti aRniSnaven,
maSin:

2
)1(nnQ   (13)  

mowyobilobis amortizebuli nawilis wi-

li (e.i. sawyisi sabalanso Rirebuleba sa-

likvidacio Rirebulebis gamoklebiT)
Tanamimdevrulad ganisazRvreba rogorc

j/Q, sadac j – cveTis daricxvis wlis nome-

ria bolodan, e. i. vadis bolodan. magali-

Tad, xuTwlian vadaSi j = 5,4,3,2,1. zogadad
SeiZleba daiweros:

j = n – t +1 
amrigad, saamortizacio Rirebulebis Ca-

moweris wili pirveli wlisaTvis n/Q, to-
lia, meore wels – (n-1)/Q da ase Semdeg. bo-

lo wlisaTvis es wili 1/Q-s Seadgens. gan-
sazRvrebis Tanaxmad SeiZleba Caiweros:

Q
tnLP

Q
jLPDt

1)()(   (14) 

amrigad, pirveli wlisaTvis vRebulobT:

2
1)()(1

nLP
Q
nLPD
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t wlis bolosaTvis sabalanso Rirebuleba (morigi Camoweris Semdeg) TanmimdevrobiT

ase ganisazRvreba:

Q
jLPBB tt )(1   (15) 

am sididis gansazRvra SesaZlebelia sxva wesiTac:
t

t Q
jLPPB

1
)(

bolo gamosaxulebis zogierTi gardaqmnis Semdeg miviRebT:

.
)1(

)1)(()( L
nn

tntnLPBt   (16) 

g) cxriluri meTodi

rig qveynebSi saxelmwifo organoebi ax-

denen cveTis aCqarebuli Camoweris regla-

mentirebas. amasTan, SeTavazebuli meTodi-

ka xSirad kavSirSi ar aris amortizaciis

mTliani vadis SemcirebasTan. meTodika

mdgomareobs sawyisi sabalanso Rirebule-

bis wilebis Camoweris specialuri cxri-

lebis SedgenaSi. magaliTad, aSS-Si amor-

tizaciis TxuTmetwliani vadisaTvis gaT-

valiswinebuli iyo sawyisi saamortizacio

Rirebulebis Camoweris Semdegi wilebi.
araxazovani meTodebi amortizaciis

jamebze procentebis daricxviT

d) dagrovili rezervis meTodi

warmovidginoT situacia, rodesac saa-

mortizacio Tanxebi akumulirdeba gansa-

kuTrebul rezervSi (fondSi) Semdgomi

miznobrivi gamoyenebisaTvis – gacveTili

mowyobilobebis nacvlad axlis SesaZe-

nad. amasTan, iseve rogorc Tanxebis dag-

rovebis nebimier sxva SemTxvevaSi, am re-

zervSi Cadebul fulze iricxeba procen-

tebi. Semdeg vivaraudoT, rom amortizaci-
is vadis bolos dagrovili rezervis jami

unda gautoldes amovardnili mowyobi-

lobebis Rirebulebas salikvidacio Ri-

rebulebis gaTvaliswinebiT. vTqvaT, re-

zervis Sesaqmneli Senatanebi mudmivia. ma-
Sin gadaxdebis nakadi warmoadgens safi-

nanso rentas – postnumerando, romlis na-

zardi jami aucilebeli rezervis tolia.
nazardi jami postnumerando, Cven mier

miRebul simboloebSi iqneba:

,; LPDs in

saidanac rezervSi erTjeradi Senatanis jami:

,
;

const
s

LPD
in

  (17) 

sadac ins ;
- mudmivi safinanso rentis 

nazrdis koeficientia.

rezervis zrdis procesi, weliwadSi 

mimdevrobiTi Senatanebis da procentebis 

zrdis gaTvaliswinebiT ase ganisazRvreba:

itt DsS ; ,

sadac t – intervalia Camoweris dawye-

bidan Sefasebis momentamde.
bolo gamosaxulebidan gasagebia, rom

rezervis jami aCqarebulad izrdeba yo-

vel bijze droSi. Sesabamisad, unda iz-

rdebodes saamortizacio Camowerebi. am-

rigad, pirvel wels cveTa D sidides Sead-

gens, meore wels – Dt= D(1+i) da a.S. t weli-
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wadSi cveTa ganisazRvreba, rogorc:

1)1( t
t iDD

miTiTebuli jamebi Camoiwereba narCeni

Rirebulebis yoveli wlis bolos. amri-

gad, pirveli wlis bolosaTvis, cveTis Ca-

moweris Semdeg, sabalanso Rirebulebas

ase movZebniT:

11 DPB
meore wlis bolosaTvis igi Seadgens:

)1()1( 12 iDBiDDPB da a.S.
t wlisaTvis:

itt DsPB ;                                                                     (18) 

an TanmimdevrobiTi gansazRvriT:

ttt DBB 1

e) anuitetebis meTodi

mkacrad rom vTqvaT, dagrovili re-

zervis meTodi, iseve rogorc zemoT ganxi-

luli sxva meTodebi, ewinaaRmdegeba dro-

Si fulis Rirebulebis cvlilebis prin-

cips. saqme imaSia, rom amortizaciis ri-

giT dagrovili saxsrebi, Tu ki isini nam-

dvilad grovdeba, finansuri azriT mow-

yobilobebis SeZenaze danaxarjebis eqvi-

valenturi ar arian. sinamdvileSi, inves-

tori mowyobilobebSi debs P Tanxas, rai-

me saSualebiT axdens mis amortizirebas n
wlis ganmavlobaSi da qmnis rezervs igive

P jamiT. amrigad, investori, yovel Sem-

TxvevaSi Teoriulad, zarals ganicdis.
sxva saqmea, Tu amortizaciisas mxedvelo-

baSi iqneba miRebuli investirebul sax-

srebze procentebis daricxvis aucileb-

loba. amaSi mowyobilobebSi Cadebul sax-

srebsa da saamortizacio Camowerebs So-

ris balansi miiRweva Semdegnairad:

,;
n

in LDaP
saidanac saamortizacio danaxarjebis odenoba, investirebul kapitalze procentis

CaTvliT Seadgens:

in

n

a
LPD
;

(19)

sxvagvarad rom vTqvaT, cveTis modeli eyrdnoba igive principebs, rasac valis momsa-

xurebis zogadad miRebuli meTodi. konkretulad es niSnavs, rom danaxarjebi mowyobi-

lobebis SeZenaze ganixileba, rogorc raRaca davalianeba, romelic izrdeba cveTis

pirveli Camoweris momentamde. am momentSi jamis nawili D midis procentebis gadaxda-

ze, rac darCeba – ZiriTadi valis dafarvaze, e.i. sabalanso Rirebulebis Semcirebaze.
procesi meordeba mowyobilobebis Rirebulebis srul amortizaciamde. (t +1) wlisaT-

vis narCeni sabalanso Rirebulebis odenoba Seadgens:
DiBiBDBB tttt )1()(1 (20)



   

frCxilebSi sxvaoba cveTis jamis tolia.
saqarTvelos kanonmdeblobis Sesabami-

sad, ZiriTadi saSualebebi, romlebic amor-

tizacias eqvemdebareba, jgufdeba amortiza-

ciis Semdegi normebis mixedviT (cxrili 1).
TiToeuli jgufis saamortizacio ana-

ricxebis odenoba gamoiangariSeba sagada-

saxado wlis bolos jgufis Rirebulebi-

Ti balansidan da miTiTebuli cxrilSi 1 
amortizaciis normebis Sesabamisad.

amortizacia ar ericxeba miwas, xelov-

nebis nimuSebs, samuzeumo eqsponatebs, is-

toriuli mniSvnelobis mqone obieqtebs

(garda Senoba-nagebobebisa) da sxva araa-

mortizebad aqtivebs. amasTanave, amorti-

zacia ar ericxeba 1000 laramde Rirebu-

lebis ZiriTad saSualebas da biologiur

aqtivs. 1000 laramde Rirebulebis ZiriTa-

di saSualeba mTlianad gamoiqviTeba er-

Toblivi Semosavlidan im saangariSo

wels, rodesac igi eqspluataciaSi gadae-

ca, xolo biologiur aqtivze gaweuli

xarji gamoiqviTeba im saangariSo wels,
rodesac igi faqtobrivad iqna gaweuli.

cxrili 1 
ZiriTadi saSualebebis dajgufeba amortizaciis normis mixedviT

jgufis

nomeri
ZiriTadi saSualebebi

amortiza-

ciis norma

(%) 

1

msubuqi avtomobilebi; avtosatraqtoro teqnika gzebze gamosayeneblad;
aveji ofisisaTvis; saavtomobilo transportis moZravi Semadgenloba;
satvirTo avtomobilebi, avtobusebi, specialuri avtomobilebi da avto-

misabmelebi; manqanebi da mowyobiloba mrewvelobis yvela dargisaTvis,
Camosasxmeli warmoebisaTvis; samWedlo – sawnexi mowyobiloba; samSe-

neblo mowyobiloba; sasoflo – sameurneo manqanebi da mowyobiloba

20 

2
specialuri instrumentebi, inventari da mowyobiloba; kompiuterebi, mo-
nacemTa damuSavebis periferiuli mowyobilobebi da aRWurviloba;
eleqtronuli mowyobiloba

20 

3

sarkinigzo, sazRvao da samdinaro satransporto saSualebebi; Zalovani

manqanebi da mowyobiloba; Tboteqnikuri mowyobiloba, turbinuli mow-

yobiloba, eleqtroZravebi da dizelgeneratorebi, eleqtrogadacemisa

da kavSirgabmulobis mowyobilobebi; milsadenebi

8

4 Senobebi, nagebobebi 5
5 amortizebadi aqtivebi, romlebic Setanili ar aris sxva jgufebSi 15  

lizingis gamcemis mier lizingiT ga-

cemuli TiToeuli ZiriTadi saSualeba

calke jgufad aRiricxeba. masze saamor-

tizacio anaricxebi gamoiqviTeba sali-

zingo gadasaxdelebis diskontirebuli

Rirebulebis odenobiT, romelic ganisaz-

Rvreba lizingis pirobebisa da am ZiriTa-

di saSualebis jgufis RirebulebiTi ba-

lansis gaTvaliswinebiT.
garda fizikuri cveTisa, ZiriTad fon-

debs SeiZleba axasiaTebdes moraluri

cveTa. moraluri cveTa ganpirobebulia

imiT, rom warmoebis moqmedi ZiriTadi sa-

Sualebebi SeiZleba gaufasurdes fizi-

kur cveTaze ufro adre. es ZiriTadad ga-

mowveulia ori mizeziT: warmoebis axal

saSualebebs axasiaTebdes ufro meti war-

madoba da ekonomiuroba, an warmoebis axa-

li saSualebebi iyos moqmedze ufro iafi.
moraluri cveTa amcirebs warmoebis

ZiriTadi saSualebebis efeqturi muSao-

bis vadas, amitomac amortizaciis norme-

bis gansazRvrisas igi gaTvaliswinebuli

unda iyos sruli fizikuri cveTis vadas-
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Tan SedarebiT eqspluataciis vadis Sesa-

bamisi SemcirebiT. bunebrivia, rom es av-

tomaturad niSnavs saamortizacio ana-

ricxebis normebis gazrdas. teqnikis gan-

viTarebis Tanamedrove done ganapirobebs

moZvelebuli ZiriTadi saSualebebis sis-

tematuri Secvlis aucileblobas axliT,

mis fizikur cveTaze adre. es iwvevs gar-

kveul ekonomikur zarals, gamowveuls

moZvelebuli teqnikis arasruli gamoyene-

biT, magram Secvla gamarTlebulia im di-

di efeqtiT, rac dakavSirebulia axali

teqnikisa da teqnologiebis danergvas-

Tan.

daskvna 

msoflio praqtikaSi gamoiyeneba cve-

Tis daricxvisa (amortizaciis) da narCe-

ni sabalanso Rirebulebis gansazRvris 

sxvadasxva meTodebi;
amortizaciis daricxvis TiToeuli me-

Todi SeiZleba formirebul iqnes misi Ta-

viseburebebis gaTvaliswinebiT da war-

modgenili iqnes Sesabamisi modelis sa-

xiT. arsebobs Semdegi saxis modelebi: xa-
zovani modeli, araxazovani meTodebi

amortizaciis jamebze procentis daric-

xvis gareSe; sabalanso Rirebulebis Camo-

weris mudmivi wiliT, rigiTi ricxvebis

jamebis meTodi, araxazovani meTodebi

amortizaciis jamebze procentebis da-

ricxviT, anuitetebis meTodi;

garda fizikuri cveTisa, ZiriTad fon-

debs SeiZleba axasiaTebdes moraluri

cveTa. moraluri cveTa ganpirobebulia

imiT, rom warmoebis moqmedi ZiriTadi sa-

Sualebebi SeiZleba gaufasurdes fizi-

kur cveTaze ufro adre. es ZiriTadad ga-

mowveulia ori mizeziT: warmoebis axal

saSualebebs axasiaTebdes ufro meti war-

madoba da ekonomiuroba an warmoebis axa-

li saSualebebi iyos moqmedze ufro iafi;
moraluri cveTa amcirebs warmoebis Zi-

riTadi saSualebebis efeqturi muSaobis va-

das, amitom amortizaciis normebis gansaz-

Rvrisas igi gaTvaliswinebulunda iyos sru-

li fizikuri cveTis vadasTan SedarebiT eq-

spluataciis vadis Sesabamisi SemcirebiT.
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INTRODUCTION

The main hydrological parameters of the river 
runoff are not stable. These parameters change 
constantly under the influence of the complex 
variety of factors. The combination of these factors 
can be divided into climatic and anthropogenic those 
differ by the nature and consequences of impact on 
water resources (Water Resources, 2012).

Natural causes determine spatial-temporal 
variations of water resources under the influence of 
the annual and secular climatic conditions. Intra-
annual fluctuations occur constantly and 
consistently. Secular variations occur slowly and 
cover quite extensive areas. These variations are 
typically quasi-periodic and tend to some constant 
value. Studies show that in historical time these 
deviations were not progressive. Periods of cooling 
and warming, dry and wet alternating in time and the 
general condition of water resources and their 
quality does not change significantly. The main 
feature of the natural reasons is that the changes 
have not unilateral tendencies (The Blue Book, 
1994).

Anthropogenic causes are the result of various 
human activities. They affect water resources and 
water quality relatively quickly and unilaterally, and 

this is their main difference from natural causes. The 
economic activities causing changes in quantitative 
and qualitative parameters of water resources are 
diverse and depend on the physiographic conditions 
of the territory, the characteristics of its water 
regime and the nature of the use (Water Resources, 
2012).

The climate change and the increasing of 
anthropogenous effect on the river runoff during the 
last 20-30 years are observed. Hydrological regime 
for the Neman River basin is determined by the 
natural fluctuations of meteorological elements and 
anthropogenic factors. In this case the role of the 
anthropogenic factors increases every year despite 
the economic downturn, and inadequate attention to 
these factors may lead to significant errors in the 
determination of estimated parameters (Ikonnikov et 
al., 2003; Volchak, Kirvel, 2013). 

The aim of our research is the forecasting 
changes in river runoff for the Neman River basin 
using two scenarios of economic development and 
climate change (A1B and B1). 

Research performed under the UNDP project 
00079039 “Management of the Neman River basin 
with account of adaptation to climate change~.

DATA SOURCES 
The Neman River basin is shown in Figure 1 (Korneev et al., 2014). 
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Figure 1.  The Neman River basin 

The data sources are based on the materials for the 24 hydrological stations at the Neman River in Belarus 
and Lithuania since 1961 till 2009 (Table 1).  

Table 1 – Hydrological stations 
Coordinates

River Station
Longitude Latitude

Basin area, 
km2

Neman Stolbtsy 26° 42' 56" E 53° 28' 43" N 3070

Neman Mosty 24° 32' 10" E 53° 24' 11" N 25600

Neman Grodno 23° 48' 23" E 53° 40' 43" N 33600

Isloch Borovikovshina 26° 44' 16" E 53° 57' 26" N 624

Gavya Lubiniata 25° 38' 40" E 53° 59' 26" N 920

Schara Slonim 25° 19' 37" E 53° 04' 56" N 4860

Svisloch Sukhaya Dolina 24° 01' 33" E 53° 28' 04" N 1720

Vilija Steshytsy 27° 23' 39" E 54° 33' 50" N 1200

Vilija Mikhalishki 26° 09' 59" E 54° 48' 50" N 10300

Naroch Naroch 26° 43' 33" E 54° 33' 24" N 1480
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Oshmyanka Bolshiye Yatsiny 26° 12' 57" E 54° 44' 27" N 1480

Dubysa Lyduvenai 23° 5' 14.1" E 55° 30' 23.1" N 1134
J ra Taurage 22° 16' 45.0" E 55° 15' 4.0" N 1664
Merkys Puvociai 24° 18' 12.0" E 54° 7' 4.3" N 4300
Šešup K. Naujamestis 22° 51' 49.2" E 54° 46' 37.5" N 3179
Minija Kartena 21° 28' 48.2" E 55° 54' 59.2" N 1230
Šventoji Anykš iai 25° 5' 52.7" E 55° 31' 29.9" N 3600
Šventoji Ukmerge 24° 46' 8.0" E 55° 14' 48.0" N 5440
Žeimena Pabrade 25° 46' 21.0" E 54° 59' 1.7" N 2580
Nemunas Druskininkai 23° 58' 48.7" E 54° 1' 9.4" N 37100
Nemunas Nemaj nai 24° 4' 26.3" E 54° 33' 14.8" N 42800
Nemunas Smalininkai 22° 35' 15.6" E 55° 4' 22.3" N 81200
Neris Vilnius 25° 16' 36.5" E 54° 41' 31.1" N 15200
Neris Jonava 24° 16' 54.9" E 55° 4' 10.2" N 24600 

The climatic information consisted of the air temperature, precipitation and deficits of air humidity since 
1961 till 2010 for 23 meteorological stations were used (Table 2). 

Table 2 – Meteorological stations 
Coordinates

Station
Latitude Longitude Altitude, m

Baranovichi 53° 07' 54'' 25° 58' 16'' 193
Grodno 53° 36' 13'' 24° 02' 39'' 148
Volkovyssk 53° 08' 05'' 24° 27' 34'' 193
Lida 53° 54' 25'' 25° 19' 24'' 157
Novogrudok 53° 35' 48'' 25° 51' 04'' 280
Vileika 54° 30' 25'' 26° 59' 23'' 165
Volozhin 54° 05' 42'' 26° 30' 56'' 228
Naroch 54° 53' 52'' 26° 40' 56'' 171
Kaunas 54°53' 23°50' 76
Kybartai 54°38' 22°47' 58
Laukuva 55°37' 22°14' 165
Lazdijai 54°14' 23°31' 133
Panev žys 55°45' 24°23' 57
Raseiniai 55°23' 23°07' 111
Šilut 55°21' 21°28' 4
Ukmerg 55°15' 24°46' 72
Utena 55°32' 25°36' 105
Var na 54°15' 24°33' 109
Vilnius 54°38' 25°06' 162
Biržai 56°12' 24°46' 60
Klaip da 55°44' 21°04' 6
Šiauliai 55°56' 23°19' 106
Telšiai 55°58' 22°15' 153 
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RESEARCH METHODS 

For the research purposes Mezentsev’s method 
of the hydrological-climatic calculations was 
adapted. The method is based on joint solution of the 
equations for water and thermal balances 
(Mezentsev, 1995). During the research we devised 
a multi-factor model that includes the standard 

equation of water balance. The developed model is 
used to assess the possible changes in runoff 
according to the various hypotheses of climate 
fluctuations and anthropogenic impacts on water 
resources.

The equation of water balance is following: 

)()()()( IWIYIEIH K ,    (1) 
where H(I) – total humidity, mm; E(I) – total 

evaporation, mm; YK(I) – total calculated runoff, 
mm; W(I) – changes of humidity reserves of the 

active soil layer, mm; I – interval of averaging. 
The total evaporation is given by: 

)(
1
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)()()(

)()(

1)()(
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Ir

HB

m

m

IV
W

IgIKX

IV
W

IE

IEIE ,   (2) 

where )(IEm – maximum total evaporation, mm; 

HBW – minimum humidity ratio of the soil, mm; 

HBWIWIV /)()(  – relative index of the humidity 
of soils at the beginning of calculating; KX(I) – sum 
of precipitation, mm; g(I) – soil-water balance 
component, mm; r(I) – parameter depending on 

water-physical properties and mechanical 
composition of soils; n(I) – parameter depending on 
physical-geographical conditions of runoff. 
Relative index of the soil humidity at the end of 
calculation period is determined from the following 
relations

1
r( I )

avV ( I )V( I ) V( I )
V( I )

;     (3) 

1

1

r( I )

HB
av

r( I )m

HB

KX( I ) g( I ) V( I )
WV ( I ) E ( I ) V( I )

W

.    (4) 

The values avV ( I )  are compared with the relative 

index of the total humidity THV . If avV ( I ) THV
then must be taken the calculated value of the 
relative average humidity, otherwise, when avV ( I )

THV  then taken avV ( I )= THV  and the value 

( avV ( I ) - THV )· HBW  refers to surface runoff. 

The maximum total evaporation is according to the 
method described in (Volchak, 1986).  
The thermal resources of the evaporation process for 
any calculation period are defined as: 

iiiimi EBPRLE 0 ,     (5) 

where miE  – the equivalent of the thermal resources by the maximum possible evaporation, m; 
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L – the latent warmth of evaporation, j/m3; iR  – the 
positive component of the radiation balance, j/m2;

iP  – the positive component of turbulent warmth 
transfer, j/m2; iB  – changes of the warmth stocks 
of the active layer of soil, j/m2; iE0  – warmth 
consumption for melting of snow, ice, the warming 
of the soil, j/m2.

Due to the limitations of the initial data for the 
radiation regime and turbulent warmth transfer it is 
difficult to use the equation (5) in practical 
calculations. Studies have shown that the optimal 
distance between actinometric stations should be no 
more than 100 km. In the existing network of 
actinometric stations this condition is not satised. 
Therefore, one needs to find the connection elements 
of the radiation balance with the climatic parameters. 

Currently there are a lot of dependencies to 
determine the annual standards of 0 in the case of 
Belarus by the sum of temperatures above 10°C. We 
have found the approximate solution of equation (5) 
for the monthly time intervals (Volchak, 1986). 
Based on the modal analysis of the available initial 
data from the actinometrical stations the quantitative 
relation of the monthly values of the positive 
component of the radiation balance with the air 

humidity deficit was calculated. It is noteworthy that 
for all geographical areas the type of relation is 
constant in general. The reasons for nonlinearity and 
hysteresis in this context is that the positive 
component of the radiation balance is one of the 
components of equation (5), which has warmth 
expenditure on evaporation, turbulent warmth 
exchange with the atmosphere and change the 
warmth content of the soil. The deficit of air 
humidity only characterizes the intensity of turbulent 
exchange with the atmosphere. In accordance with 
the sign of warmth transfer in soils and the intensity 
of warmth spent for evaporation changes of air 
humidity deficit in the first half of the year occurs on 
the convex curve and in the second – on the line. 
The effect of hysteresis increases with the 
continentality increasing, i.e. for the Neman River 
basin it means moving from North to South and 
from West to East. 

The dependences are corrected according to the 
available initial data for the conditions of the Neman 
River basin. An analytical approximation of the 
ascending and descending branches of the hysteresis 
was found. 

The ascending branch for the period of growth 
of the air humidity deficits is as following

12 26 6 77Mi Mi Mi MiR . . lg d if d d .    (6) 

The descending branch for period of decreasing of the air humidity deficits is as following 

11 06Mi Mi Mi MiR . d if d d ,     (7) 

where Mid  – the mean monthly values of the air 
humidity deficits, millibar. 

Equations (6) and (7) are characterized by the 
correlation coefficients respectively r=0.965 0.006; 
r=0.945 0.010 and values of the Fisher test 
respectively F=14.31; F=9.45, which are much more 

acceptable at the 1% level of significance 

107 106 1 1 643T
, , %F . . Therefore, the obtained 

equations are statistically significant.  
Without taking into account the phenomenon of 

hysteresis the averaged equation is: 

1 79 6 59Mi MiR . . lg d  ,     (8) 

r=0.937 0.007; F=8.29> 215 214 1 1 533T
, , %F .

The annual value of adventive warmth is determined by the ratio (Mezentsev, Karnatsevich, 1969): 
6 8 0 082P . . R ,               (9) 

where R  – concentrated radiation balance, 
kcal/cm2.

The positive radiation balance R  for the 

territory of Eastern Europe can be fairly accurately 
calculated using the dependence: 
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1 17 2 10R . R . , (r=0.995 0.002)                  (10) 

For the months a similar dependence is offered: 
1 0 0 77Mi MR . R . ,                 (11) 

(r=0.985 0.002; F=45.67> 215 214 1 1 533T
, , %F . ).

Taking into account formula (10) the equation (9) takes the form: 
6 65 0 07P . . R  .          (12) 

The annual distribution of the positive component of turbulent warmth transfer (P) is as following 
(Belonenko, Valuev, 1974): 

I II III IV V VI VII VIII IX X XI XII Year
12 12 9 7 6.5 5.5 6.5 6.5 6.5 7.5 10 11 100% 

The changes of the warmth stocks of the active 
layer of soil B is significantly less than the values 
of radiation balance. For this calculation there are 
not always available data, so the calculation is made 
approximately using the data tables of the annual 
warmth exchange in the soil depending on annual 
amplitudes of air temperature and warmth transfer in 
the soil (Budyko, 1971). 

The winter climate in Belarus has a substantial 
impact of the Atlantic Ocean, causing frequent and 
prolonged thaws throughout the winter. In this 
regard, the correction to the melting of snow and 
frozen ground were distributed for the colder months 
and is equally determined by following equation 
(Marchuk, 1982): 

1 1 4m CH
LE . W W
L

,      (13) 

where WWCH ,  – the water reserves in snow and 

frozen soil layer; L – latent warmth of melting water. 
The parameter n was determined using the value 

of the maximum total evaporation under optimal 
moistening of the active layer of soil. Expressing the 
conditions of runoff formation using the average 
slope of the basin area and the coefficient of 
roughness, which in turn depends on the hydraulic 
radius or average depth of runoff, one can determine 
the parameter n (Mezentsev, 1982). 

The parameter n adopted differentiated both 
within the territory and years, and varied in the 
range of 2.5 to 3.4. Analysis of data on runoff, 
precipitation and maximum total evaporation for the 
Neman River basin have shown the correctness of 
chosen parameter n.

The total humidity is defined as follows: 

))1()(()()( IVIVWIKXIH HB .   (14) 
The solution of the equations system (1) – (4) is 
carried out iteratively. During calculating the initial 
value of the humidity is taken equal to the value of 
the minimum humidity ratio of the soil, i.e. 

HBWW )1( , where 1)1(V . The convergence of 
the solution method is achieved for the fourth step of 

the calculation. 
Adjustment of the calculated runoff is carried out 
using coefficients that take into account the 
influence of various factors on the formation of the 
measured runoff, i.e. 
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)()()( IYIkIY KP ,     (15) 
where YP(I) – total measured runoff, mm; k(I) – 
coefficient taking into account the hydrographic 
parameters of the basin. 
Modeling the water balance of the river is realized in 
a computer program and is performed in two stages. 
The first step is to configure the model for known 

components of water and thermal balances of the 
studied river. The first stage ends with plotting the 
calculated and measured runoff figures and 
outputting the modeling error. The example of 
modeling average annual runoff and its intra-annual 
distribution is shown in Figure 2. 

a b 
––– measured runoff,  calculated runoff 

Figure 2 – Measured and calculated runoff (a – for the Neman River at the Stolbtsy Station;  
b – for the Žeimena River at the Pabrade Station) 

The measured and calculated runoffs are very 
close; therefore the model is correct. The obtained 
model parameters were used for the numerical 
experiment. 

The second stage is a direct modeling the water 
balance of the river using the parameters obtained 
during model calibration. The calculation of the 
water balance is tailored to the specific 
characteristics of the studied river. The simulation 
results indicate high accuracy of the calculation of 
the water balance for both practical applications and 
theoretical studies that tested for a lot of rivers in 
Belarus with basin area of about 1000 km2 (Volchak, 
Parfamuk, 2007). 

Thus, the developed computer program with 
available data on precipitation, air temperature, air 
humidity deficits and modern values of the water 
runoff, as well as hydrographic parameters of the 
basin provides forecast values of the water balance 
of rivers. 

The technique of simulation has been tested on 
almost all climatic parameters that gave the 
opportunity to attract additional large amount of 

hydrometeorological information that are included in 
the balance equations. 

When setting up models by the proposed method 
have problems with the definition of parameters for 
the winter months. The fact that the model did not 
accurately included the thaw for the recent years. 
Therefore, we conducted an adjustment model 
taking into account the thaw. The obtained 
difference between measured and calculated runoff 
treated runoff formed during thaws, which were 
recorded in the settings of the model. When 
forecasting runoff this component was added 
directly to the runoff and its value was subtracted 
from precipitation. The values of runoff during 
thaws were adjusted for the predicted temperature of 
the corresponding month. In the first approximation 
the value of runoff can be taken from the ratio of 
monthly air temperatures and runoff during the 
period of thaw. 

Forecasting changes of river runoff for the 
Neman River basin was carried out by the following 
scheme. The model was adjusted for average long-
term data on river runoff, atmosphere precipitation, 
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air temperature and deficits of air humidity, obtained 
parameters remained in computer. Then entered 
forecast value for those weather stations that were 

used in the setting model. The last stage was reading 
the settings of the model and carrying out the runoff 
forecast.

DISCUSSION OF THE RESULTS 

 Runoff forecasts for 24 rivers in the Neman 
River basin for two scenarios of A1B and B1 climate 
change were done in two options. The first option is 
forecasting without considering the thaw and the 
second option with regard to thaw. The results 
consist of the model configuration as well as modern 
and forecast calculated values of the river runoff. 

Based on the analysis of the obtained forecasts the 
changes in river runoff for the Neman River basin 
preference should be given to the second option. 
In tables 3 and 4 shows the forecasted values of 
runoff changes for the two scenarios of climate 
change in percent to the modern level. 

Table 3 – Forecast changes in runoff for the A1B scenario in 2035, % to 2009 
River Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Neman Stolbtsy 117.1 119.2 111.8 112.5 130.6 197.4 61.4 67.6 130.0 89.4 102.3 114.5 114.3

Neman Mosty 118.8 124.8 126.2 111.8 153.6 178.3 98.2 99.1 102.5 66.2 110.9 116.5 119.0

Neman Grodno 123.3 124.6 102.9 129.0 173.0 134.4 95.3 100.6 105.9 84.6 109.3 123.6 120.3

Isloch Borovikovshina 123.5 123.1 113.5 114.5 145.1 207.6 82.0 90.6 102.3 90.8 103.9 118.9 118.1

Gavya Lubiniata 123.5 120.5 101.1 121.1 186.9 173.3 96.3 81.1 102.4 83.8 118.4 123.9 119.8

Schara Slonim 115.9 116.5 115.1 115.9 160.0 178.3 85.8 77.2 143.7 93.9 106.7 114.8 120.8

Svisloch Sukhaya Dolina 118.8 127.1 94.3 121.6 177.3 115.7 79.4 97.0 104.3 81.9 108.5 121.9 113.0

Vilija Steshytsy 119.9 116.9 116.5 109.2 137.5 143.2 82.0 72.3 71.7 94.2 98.7 114.7 108.6

Vilija Mikhalishki 119.1 111.9 99.0 112.9 176.0 109.8 109.2 67.0 69.8 100.0 105.0 114.9 110.3

Naroch Naroch 118.5 113.0 107.8 108.4 140.4 146.2 151.7 95.2 72.8 95.7 98.8 114.6 113.8

Oshmyanka Bolshiye Yatsiny 121.3 119.5 116.4 118.6 133.9 228.3 78.8 88.1 102.2 91.0 103.4 117.7 118.9

Dubysa Lyduvenai 128.6 125.3 109.2 130.9 48.6 93.3 150.9 66.8 128.1 116.2 116.9 124.9 115.7

J ra Taurage 134.0 126.7 143.5 107.7 276.2 159.2 168.3 133.8 128.6 118.7 114.8 130.1 133.9

Merkys Puvociai 131.0 127.6 107.3 127.7 152.3 74.5 100.0 94.6 104.5 93.0 113.7 128.5 112.8

Šešup K. Naujamestis 129.9 134.6 116.0 129.0 201.7 106.5 108.8 228.0 147.0 104.4 111.3 125.0 132.3

Minija Kartena 152.6 132.9 98.9 129.8 81.8 74.8 140.7 144.1 142.3 133.4 119.0 151.2 126.4

Šventoji Anykš iai 129.9 123.7 106.8 114.0 198.0 119.1 170.1 119.0 131.5 114.8 112.3 126.2 127.8

Šventoji Ukmerge 144.3 132.2 103.3 122.7 53.9 61.5 79.9 132.1 112.6 128.2 118.2 127.9 107.4

Žeimena Pabrade 133.2 124.6 95.9 134.3 188.9 147.3 138.9 44.4 106.0 86.6 114.4 127.3 124.8

Nemunas Druskininkai 118.9 123.9 112.2 114.0 135.2 99.2 70.1 106.9 107.9 82.9 109.6 118.9 111.1

Nemunas Nemaj nai 117.4 118.1 144.6 115.4 142.4 160.0 113.0 126.2 117.5 86.0 110.3 119.2 123.8

Nemunas Smalininkai 128.8 131.4 105.5 130.7 164.2 132.5 106.3 119.2 112.4 82.6 111.2 125.7 122.6

Neris Vilnius 136.6 132.2 107.7 138.6 138.5 60.9 102.4 104.9 101.5 91.1 114.0 129.3 114.4

Neris Jonava 128.7 126.8 155.1 117.9 154.4 161.9 135.0 142.2 122.9 92.0 111.0 123.6 131.4 

Table 4 – Forecast changes in runoff for the B1 scenario in 2035, % to 2009 
River Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Neman Stolbtsy 106.2 111.5 112.2 90.7 110.4 187.8 25.5 64.5 133.3 109.5 110.2 114.5 105.7

Neman Mosty 105.3 113.1 112.1 100.0 142.9 172.9 65.9 82.5 144.7 94.0 105.8 116.5 112.8
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Neman Grodno 102.3 114.9 101.9 111.4 138.0 134.4 77.5 78.2 157.8 104.4 103.1 121.1 112.8

Isloch Borovikovshina 113.6 116.3 116.7 90.8 126.8 195.9 106.0 92.9 120.0 103.5 108.4 125.2 115.3

Gavya Lubiniata 100.0 110.0 111.7 91.4 151.9 153.3 128.1 38.7 136.0 109.4 115.7 122.8 113.8

Schara Slonim 101.8 107.8 108.6 97.1 134.4 172.6 61.2 76.3 153.3 113.5 115.0 113.0 112.3

Svisloch Sukhaya Dolina 93.2 113.9 100.0 102.2 142.2 114.7 58.8 84.6 161.1 105.4 102.3 118.2 107.4

Vilija Steshytsy 102.0 105.4 111.2 87.5 107.6 147.7 110.1 107.3 104.0 110.8 98.7 118.6 107.1

Vilija Mikhalishki 98.5 100.0 102.9 90.6 137.7 128.8 139.5 90.4 106.1 118.1 104.3 117.9 109.2

Naroch Naroch 101.3 103.9 119.8 84.4 107.9 151.7 85.1 84.2 100.9 111.6 98.8 119.5 105.2

Oshmyanka Bolshiye Yatsiny 114.0 112.8 107.1 92.9 124.7 208.3 110.9 103.0 122.6 102.6 108.0 124.6 117.0

Dubysa Lyduvenai 116.1 113.4 106.7 110.5 58.8 111.3 79.6 68.9 169.4 143.1 114.6 128.4 111.6

J ra Taurage 112.1 112.4 118.6 98.9 181.1 197.1 114.6 89.2 144.4 132.8 110.7 129.7 120.7

Merkys Puvociai 103.8 117.8 109.7 109.1 128.6 56.4 77.8 98.6 144.2 111.0 108.2 125.8 106.6

Šešup K. Naujamestis 111.5 117.6 107.3 113.4 181.5 153.5 80.4 144.9 127.8 114.5 94.8 125.7 119.9

Minija Kartena 105.0 113.9 103.5 100.5 67.3 77.9 84.7 107.9 134.5 169.2 116.2 142.0 114.5

Šventoji Anykš iai 113.7 110.0 113.6 100.2 146.5 128.2 110.0 102.8 134.3 133.8 106.4 126.2 116.6

Šventoji Ukmerge 119.8 118.8 104.7 108.1 66.4 78.8 61.3 101.3 74.0 156.5 122.0 129.1 101.9

Žeimena Pabrade 102.4 114.3 99.6 108.7 169.3 149.5 133.3 61.8 120.0 120.3 108.6 124.2 119.4

Nemunas Druskininkai 100.0 112.3 114.6 95.0 110.9 92.7 52.5 95.2 139.7 105.5 110.4 118.0 102.3

Nemunas Nemaj nai 100.7 110.4 115.5 102.0 119.2 157.7 140.0 140.8 166.0 107.4 108.1 118.5 119.9

Nemunas Smalininkai 103.9 117.0 103.0 112.9 140.3 158.7 79.5 81.5 141.9 105.8 100.0 125.0 114.2

Neris Vilnius 108.5 119.1 114.0 111.6 110.9 47.6 83.5 99.2 122.1 119.2 107.0 127.3 105.0

Neris Jonava 111.4 116.5 127.5 106.3 135.8 173.1 116.2 99.1 124.6 115.2 111.0 126.1 121.6 

CONCLUSION 

As a result of research we developed a 
mathematical model to forecast runoff for the 
Neman River basin. Modeling of runoff changes for 
the two scenarios of climate change A1B and B1 
taking into account the thaw was carried out. The 
results for the A1B scenario indicate the increasing 
of runoff from 7.4% for the Šventoji River to 33.9% 

for the J ra River. Scenario B1 has shown a minor 
change in runoff from 1.9% for the Šventoji River 
up to 21.6 % for the Neris River. 

Development of compensation measures to 
reduce impacts from increased runoff of the Neman 
River is the subject of further research. 
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29 30 -  0,0016 0,14 11,44 
12 31 -  ( ) 0,0015 0,30 5,00 
35 32  0,0015 – – 
32 33  0,0013 0,255 0,57 
30 34  0,0012 0,27 4,67 
18 35  0,0012 0,23 5,22 
36 36  0,0012 – – 

37 37 ( - ) 0,0010 1,13 0,88 

38 38  0,0010 0,13 7,20 
39 39 -  0,00098 – – 
40 40  0,0007 0,01 7,0 
41 41  0,0006 – – 
42 42  0,0005 0,012 41,7 
43 43  0,0005 0,003 16,63 
44 44  0,00032 – – 
45 45  0,0003 – – 
46 46  0,0003 0,13 2,30 
47 47  0,00025 0,01 25,0 
48 48  0,0002 – – 
49 49  0,000176 – – 
50 50  0,00016 0,05 3,20 
51 51  0,00014 0,006 2,33 

: 3,482 162,526
: - ; - . V .= 0,843 3; V .= 2,639 3.
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.  860 ,  181,0 2,
– 720 . 3 ( . 6, 7). 

 6 

(V> 1 3)

, V, . 3 , F, 
2

, H,

1 ,  221.0 14.20 15.60 
2  90.80 37.50 2.42 
3  31.70 1.28 27.80 
4  ( )  19.30 26.30 0.73 
5  11.10 0.17 6.52 
6  9.50 1.08 8.78 
7  7.70 1.60 4.81 
8  6.40 0.48 13..30 

:  397,5 82,61  

 7 

(V> 1 . 3)

, V, . 3 , F, 2 , H, 
1 2 3 4 5 6 
1  94,00 1,49 63,10 
2  52,00 18,20 2,60 
3  ( )  18,50 0,58 29,60 
4  9,48 29,60 0,32 
5  33,31 15,80 0,21 
6  2,68 17,90 0,15 
7  1,49 0,88 0,17 
8  1,40 2,30 0,61 
9  1,20 12,00 0,10 

:  184,06 98,75  

.  2000 .  330 
 500 -

,  448,140 
. .  (  2016 ) -

,  ( )
,  312,0 

. , -
, . . -

, 88,7 . . ,
,

-

,
-

 47,7% 
(42,3 . ). ,

 16,3 . 3/ ,
, ( )

 9,07 .
3/ ,

2,5-3,0 . 3/ .
-

, . 8-12, . 2. 
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 8 
 ( )

 ( )

1 2 3 4 5 
1  75 747 4 550 80 297 
2  50 140 23 793 73 933 
3 -  11 702 3 910 15 612 
4  75 660 22 517 98 167 
5  7 922 3 647 11 569 
6  32 429  32 429 

: 253 600 58 417 312 007 

 9 
 ( )

 ( )

2013  2014   2015 
1 2 3 4 5 
1  26 734 28 579 38 110 
2  12 273 13 873 17 502 
3 -  3 525 3 525 5 601 
4  12 721 13 271 18 272 
5  150 150 2 930 
6  3 207 5 707 6 246 

:  58 610 65 105 88 661 

 10 
 ( )

 ( )

2013 . - 2014 .

1 2 3 4 5 6 7 8 
1  17 835 - 5 021 20 261 - 5 952 
2  9 503 5 051 - 11 379 4 971 - 
3 -  1 290 - - 1 502 35 - 
4  5 015 - 2 998 8 078 - 4 038 
5  127 - - 137 - - 
6  480 - - 992 - - 

:  34 250 5 051 8 019 42 349 5 006 9 990 
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 11 

 ( . 3)

( . 3)
 ( .

3)
2013 . 2014 . 2013 . 2014 .

1 2 3 4 5 6 
1  343 046,8 367 047,4 181 955,0 219 295,7 
2  187 051,1 160 085,8 97 496,8 84 002,7 
3 -  22 559,0 22 175,6 12 413,5 12 679,8 

4  122 178,6 133 200,9 58 324,8 63 759,1 

5  854,5 1 622,9 470,9 923,8 
6  2 999,8 6 117,3 1 691,5 3 391,8 

:  678 689,8 690 249,9 352 352,5 384 053,0 

 12 
 1 .

 ( . 3)

( . 3/ ) ( . 3/ )
2013 . 2014 . 2013 . 2014 .

1 2 3 4 5 6 
1  19,23 18,12 10,20 10,82 
2  19,68 14,07 10,26 7,38 
3 -  17,49 14,76 9,62 8,44 

4  24,36 16,49 11,63 7,89 

5  6,73 11,85 3,71 6,74 
6  6,25 6,17 3,52 3,42 

:  19,82 16,30 10,29 9,07 

. 2. 
(  13  14) 
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 13 
 (2005 .)

.
.2

 

, .

-

.
, .

,

3/ .

1 2 3 4 5 6 7 8 

Q> 20 3/ .

1 1 32615.0 91.03 24.0 . 1928

2 2 29904.0 89,2 24.0 . 1989

3 4 ( ) 31180.0 76.39 21.7 . 1967

4 5 ( ) 31180.0 76.39 21.7 . 1967

Q = 20÷1 3/ .

5 8 12635.0 12.1 16.0 . 1867

6 6 30283.0 82.77 13.0 . 1952

7 14 28390.0 50.0 12.5 
. , .

1928

8 18 15031.0 63.8 12.0 . , . 1958

9 3 ` ~ 15031.0 63.8 12.0 . 1958

10 7 30283.0 82.77 12.0 
. ,

1952

Q = 10÷5 3/ .

11 10 - 12466.0 11.1 9.0 1988

12 9 - 10014.0 65.6 9.0 .

13 16 4456.0 11.1 7.0 
. ,

.
1953

14 15 9762.0 19.0 6.5 
. ,

.
1950

15 11 14718.0 24.5 6.0 . 1958

16 13 - 4441.0 33.79 5.0 
. ,

.
1956

Q< 5 3/ .

17 17 4079.0 25.1 3.5 
. , .

1967

18 19 - 3210.0 28.8 2.8 .

19 12 2665.0 37.75 2.0 
. ,

.
1966

: 325343.0 .
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 14 

. 2 
, . . , . ,

3/ .
1 2 3 4 5 6 7 

Q>10 3/ .

1 23 -
( )

14 134,0 13,0 13,0 .

Q<5 3/ .
2 27 2 799,0 30,16 3,0 .
3 26 - 1 000,0 3,37 1,5 . -
4 21 471,0 6,4 1,2 .

5 28 695,0 8,15 1,0 . -
6 24 - 323,0 4,51 0,51 .

7 20 429,0 9,4 0,5 .
8 22 79,0 2,0 0,3 .

9 29 250,0 4,7 0,3 . -
: 20 180,0    

 690 250,0 . 3,
 384 053,0 . 3.

.  786 ,  556 2  23 820 .
3 ( . 15  16). 

 15 

,
. 3 , . 3

,

2 , .

1 120.0 18.0 8.2 3400 

2 4960.0 122.0 82.0 3650 

: 5080.0 140.0 90.2  

 16 

,
. 3

, . 3
,

. 3

, . 3

1  110 32,0 5  20 6,0

2  20 4,0 6 290 15,1

3  1350 171,0 7 1350 78,5

4  15600 550,0 : 18740 856,6
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 « »
, ,

.
,

.
,
,
,

. .
,

.
. , ,

,
 1861,7 . 3

( .17) . 
 17 

, . 3 , .
,

2

1 2 3 4 5 6 

1 - , 1328,0 8,0 191,0 

2 - 194,0 2,0 144,0 

3 I  II 100,0 6,0 19,0 

4  II 93,6 1,0 117,0 

5 - , 64,8 0,8 90,0 

6 25,2 1,5 21,0 

7 - 21,1 2,0-2,5 13,2 

8 - 20,2 1,5 15,0 

9 8,1 0,15 9,0 

10 1,6 2,0 1,0 

11  I 1,2 1,0 1,5 

12 1,12 1,1 1,1 

13 0,8 1,0 1,0 

14 0,8 1,0 1,0 

15 0,79 0,9 1,1 

16 - 0,72 1,0 0,9 

:   1861,7  626,8 

.  10,6 3,
 6,4 3,  – 4,2 3 ( .18  19). 

 18 

,
0,010

0,046

0,041

170,0

138,0

40,0

-  ( ) - 0,043 15,0 

0,020 10,0 

0,030 8,0 
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 19 

,
3
/ , .

:

 – 

 – 

2000

520

2000

520

300

270

.  1983,9 ./ . (0,06 3/ ) ( .
20  21). 

 20 

,
./ . t C

1 - 65,0 27-37 

2 , , , , 15,1 24-53 

3 - - 681,0 65 

4 , , , , 60,0 22-48 

5

, , , , , ,
, , , , , ,

,
134,0 26-41 

6 260,0 27-52 

7 - 40,0 41 

: 1255,1

 21 

./ , t°C 

1 2 3 4 5 

1 57,0 29-35 

2 , , 10,5 34-95 

3 111,1 24-100 

4 , , , 231,4 25-91 

5 , , , 30,1 46-95 

6 , 270,9 29-39 

7 , , , 1,7 44-62 

8
, , , , - 16,0 22-25 

: 728,8

.  1000 ,
 0,1 3/ .

, ,
 ( . 22). 
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 22 
 « »

, 3

1  14,71 51,13 65,84 
2  5,08 18,74 23,82 
3  6,4 4,2 10,6 
4  1,99 1,49 3,48 
5  - 1,86 1,86 
6  0,42 0,30 0,72 
7   0,001 0,01 0,101 
8  0,04 0,02 0,06 

: 28,64 77,84 106,48 

. ,
,

 ( )
.

, , ,
( . 3). 

.  ( )

,
.

,

,

.
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, -
,

. , -
-
-
-

.

-
.

 – -
 ( ) -

 ( ),

,  – .

 (H)  ( ).
 35,2% ,

, , -
,

.
, -

, -
-

.
-

, -

, -
-

, -
-
-
-

. , -
,

-
. -

-
-

, -
. -

- -
, .

,
,

 [3, 7, 9]. 
-

.

 ( ),
 (193040 2,  44120 

2) , , -
, . -

. -

230 3/ .,  – 850 3/ . [5]. 
 – ,
.

-
,

.

, -
,

.
 ( -

, , , )
, -

 ( -
) . -

,

,

,
.

 130 . .
 30 

 10 . 3.

,
65% . .
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.
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, . -
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. .
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.
 43 ,

 1 . 3 – 27.
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.
 3,0 3.
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,

,
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.
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 [11]. 
,  145 -

.  21 
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.
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.
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.
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, ,

 « -
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 80% 
 40% .
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-
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-

.
, , -

-

-
, -

. ,
 V=0,1-

0,5/
.

V > 0,5 /
.  V>1,0 /

.

, -
-

.

,

- ,
,

 [1, 2], 

,  h 
:

   

hh ,
h

(1)

h  – h , ;
h

-

, :



   

h
Ctgtg

h
 ,  (2) 

 – ,  – , 105, ,  – ,
/ 3 .

:

h

h

tg
tg

K  ,    (3) 

–
 1,04 – 1,30. 

.
-

. , -
,

 ( -
),

 (2) 
tg

h
, , ,

.
 tg

h

,

.

min

 (1). 

. 1 -
-

 ( )
 ( ). 

= 1,04 (
m=3,0), =1,16 (

 m=3,4), 
.

:
- 2,05 / 3 ,

– 2,12 
/ 3,

– 1,58 / 3 ,

– 18,50 ( tg  = 0,33), 

–

13,00, ( tg  = 0,23), 
 = 1,5 / 2 ,

= 2,5 / 2 .

.  140  167,5  167,5  140 

h

38,0 38,0 38,0 38,0 21,0 21,0 21,0 21,0 38,0 38,0 38,0 
31,0 31,0 31,0 18,0 18,5 18,5 18,5 18,5 18,0 31.0 31,0 
27,5 27,5 16,5 17,0 17,0 17,0 17,0 17,0 17,0 16,5 27,5 
25,5 16,0 16,0 16,5 16,5 16,5 16,5 16,5 16,5 16,0 16,0 
20,0 14,-0 14,5 14,5 14,5 14,5 14,5 14,5 14,5 14,5 14,5 
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saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa meurneobis instituti 

i. WavWavaZis gamz. 60b, 0179, q. Tbilisi, saqarTvelo 

Sesavali

saqarTvelos geopolitikurma mdeba-

reobam ganapiroba misi dasavleTisa da 

aRmosavleTis, CrdiloeTisa da samxre-

Tis qveynebs Soris saerTaSoriso gada-

zidvebis satranzito qveynad Camoyalibe-

ba, amitom yvela piroba unda Seiqmnas 

imisaTvis, rom aRniSnul qveynebs Soris 

satranzito gadazidvebi xdebodes saqar-

Tvelos teritoriis gavliT keTilmow-

yobili, saerTaSoriso donis Sesabamisi 

sarkinigzo da saavtomobilo magistra-

lebiT, rac realurad SesaZlebeli da 

yvela qveynisaTvis xelsayrelia, ro-

gorc umoklesi da ekonomiuri gza. 

“traseka~ SegviZlia warmovidginoT, ro-

gorc saqarTvelos samomavlo ganviTare-

bis axali, umniSvnelovanesi procesi. 

igi aris saqarTvelos Tanamedrove rTu-

li geopolitikuri mdgomareobis damaba-

lansebeli faqtori, qveynis samomavlo 

ganviTarebis realuri orientiri. amas-

Tan, es proeqti saqarTvelos sagareo-

ekonomikuri ganviTarebis iseTi mzardi 

faqtoria, romelmac realurad unda gan-

sazRvros qveynis meurneobis ganviTare-

bis strategiuli mimarTuleba [1]. 

ZiriTadi nawili 

aRsaniSnavia, rom “trasekas~ satran-

sporto derefani xSir SemTxvevaSi ga-

dis mowyvlad mTis ferdobebze [2], sa-

dac ferdobebis umravlesoba imyofeba 

zRvrul wonasworul mdgomareobaSi. es 

saWiroebs ferdobebis mdgradobis prog-

nozirebasa da, Sesabamisad, riskebis gan-

sazRvras, raTa SemdgomSi daigegmos op-

timaluri damcavi RonisZiebebi da uz-

runvelyofili iqnas satransporto naka-

dis usafrTxo gadaadgileba.  

zemoaRniSnulis gaTvaliswinebiT 

Cven mier sakvlevad SerCeuli iqna “tra-

sekas~ satransporto derefnis sof. 

gldanis monakveTze arsebuli mowyvla-

di ferdobi (foto 1), romlisTvisac 

ganxorcielda angariSi ferdobis 

mdgradobis dasadgenad. 
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foto 1. “trasekas~ satransporto derefnis sof. gldanis  

monakveTze arsebuli mowyvladi ferdobi 

pirvel etapze mowyvladi ferdobi-

dan aRebul iqna niadag-gruntis nimuSi 

da laboratoriul pirobebSi ganisaz-

Rvra Semdegi maxasiaTeblebi: Siga xaxu-

nis kuTxe =230, SeWiduloba – 

t/m2, forianoba – , mineralis 

simkvrive – 2,1 t/m3, siTxis simkvrive 

– 1 t/m3.

aRniSnuli monacemebi gamoyenebul 

iqna sakvlev ferdobze gruntis fenis 

kritikuli (roca iwyeba moZraoba) siR-

rmis dasadgenad „mSrali“ gruntis Sem-

TxvevaSi [3, 4]. gaangariSeba ganxorciel-

da Semdegi saxiT: 

 , 

sadac =  aris gruntis fenis fardo-

biTi sisqe, romlis gazrda iwvevs fer-

dobis daZvras;  _ ferdobis daxris 

kuTxe. wyliT gajerebuli ferdobis 

SemTxvevaSi gvaqvs: 

 Cveni monacemebis gaTvaliswinebiT miviRebT Semdeg damokidebulebebs: 

 zemoaRniSnul damokidebulebebSi 

ferdobis kritikul fardobiT siRrme-

ebsa da qanobs Soris damokidebuleba 

warmodgenilia nax. 1-ze mocemuli gra-

fikis saxiT. grafikze I are Seesabameba 

ferdobis mdgrad – zRvrul mdgomareo-

bas z.m., xolo II – zRvars miRmur ares, 

rodesac xdeba ferdobis daZvra. 
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nax. 1. ferdobis kritikul fardobiT siRrmeebsa da qanobs 

Soris damokidebulebis grafiki 

aRniSnuli grafikis mixedviT, wyliT 

gajereba ferdobis daxris kritikul 

kuTxes (roca iwyeba moZraoba) amcirebs 

daaxloebiT 150-400-iT.

„mSrali“ gruntisaTvis miviRoT 

3 , maSin -is SemTxveva-

Si

saidanac m da daiwyeba moZraoba. 

roca -s m – is, xolo Tu 

-s m-is.

rogorc aRniSnuli gaangariSebidan 

Cans, “mSrali~ gruntis daZvra am piro-

bebisaTvis TiTqmis SeuZlebelia.  

wyliT gajerebuli gruntis moZraoba 

daiwyeba 300-is SemTxvevaSi, roca 

saidanac m-is, -is dros 

m-is, xolo -is SemTxvevaSi 

m-is.

daskvna 

 amrigad, SeiZleba davaskvnaT, rom 

aRniSnuli ferdobi naklebad mewyersa-

SiSia, radgan Tundac 300-iani kuTxis qa-

nobis SemTxvevaSi, “mSrali~ gruntis 

kritikuli sidide aRwevs 17 metrs, rac 

praqtikulad SeuZlebelia, xolo 

wyliT gajerebis SemTxvevaSi es sidide 

4,4 metria da amitom am SemTxvevaSi fer-

dobis daZvra SesaZlebelia. 
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damSrobi sistemebis daproeqtebis 

dros gadamwyveti mniSvneloba eniWeba 

arxTa qselis parametrebis sworad dad-

genas, rac Tavis mxriv damokidebulia 

atmosferuli naleqebis zedapiruli Ca-

monadenis formirebis procesebis amsax-

veli Teoriebisa da, maTgan gamomdinare, 

saangariSo damokidebulebebis utyuaro-

baze. 

zedapiruli Camodinebis Teoriebi iq-

mneboda Cveni saukunis dasawyisidan 

sxvadasxva Taobis hidrologTa da hid-

romelioratorTa cnobili mecnierebis 

[1, 2, 3, 4, 5 da sxv.] mier. hidravlikuri 

parametrebis sxvadasxva kerZo mniSvne-

lobisaTvis Seiqmna aRniSnuli Teorie-

bi, romlebic ar moicavs wylis moZrao-

bis yvela SesaZlo reJims da zedapiru-

li Camodinebis procesis yvela fazas, 

e. i. Teoriebi iyo kerZo, arasruli da, 

aqedan gamomdinare, maT safuZvelze ga-

moyvanili saangariSo damokidebulebebi 

mniSvnelovnad gansxvavdebodnen erTma-

neTisgan aramarto struqturiT, aramed 

maTi gamoyenebis safuZvelze miRebuli 

gaangariSebebis Sedegebis mixedviTac. 

amitom iZulebuli iyvnen ZiriTadad eq-

sperimentul monacemebs dayrdnobodnen, 

rac did danaxarjebTan iyo dakavSire-

buli, xolo dagrovili eqsperimentuli 

monacemebis ganzogadeba ver xerxdebo-

da Teoriis arasrulyofilebis gamo. 

kolxeTis dablobis dasaSrobi far-

Tobebidan gamtari qselis (magistralu-

ri arxebi sxvadasxva kategoriis mat-

ransportirebeli Semkrebebi, Ria da da-

xuruli Semkrebebi), maregulirebeli 

Tu gadamRobi qselidan wylis miReba 

da misi gayvana warmoadgens problemis 

gadaWris ZiriTad amocanas. sxvadasxva 

masivis daSrobis dros magistraluri 

arxebis SeuRleba xdeba wyalmimRebTan 

mineralur niadagSi gamtari qselis 

transportirebiT, xolo SeZlebisdagva-

rad koleqtorebis ormxrivi Cagdeba, sa-

dac daculi unda iyos arxebisa da ko-

leqtorebis sworxazovneba da parale-

loba, Casagdebi da mimRebi arxebis Se-

uRleba moxdes swori an masTan miaxlo-

ebuli moxveulobis f kuTxiT.  

 roca arxis Cagdeba xdeba nakadis 

moxveul ubanze, hidravlikuri gaangari-

Sebis dauqvemdebarebeli arxebisaTvis 

moxveulobis radiusi Br 3 ; hidravli-

kurad gaangariSebadi arxebisaTvis, ro-

ca maqsimaluri xarjebis SemTxvevaSi 

5
maqs.

Q m3/wm, Br 5 ; xolo, roca 

5
maqs.

Q m3/wm, maSin gamrecxi zemoqmede-

ba 000 IRT
gam.

, minimaluri dasaSvebi 

radiusi, roca moxveul ubanze kalapo-

ti ar eqvemdebareba garecxvas, r ganisaz-
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Rvreba Semdegi formuliT: 

   B
I

R
Cpd
VBr

2

3 1

2

23,0   (1) 

sadac
CpCp1

,

roca
gamr.

gar.

TT  kalapotis moxveulobis radiusi ganisazRvreba: 

     

3
2

5,1
00

152

1

5,0

R
Rgn

BRr   (2) 

arxebis praqtikulad gamoyenebis pi-

robebSi moxveul ubanze garecxvis 

efeqti sworxazovanTan SedarebiT 

15%-is tolia, e.i. 151
0

,/ RR  moxveu-

lobis radiusis r miaxloebiTi mniS-

vneloba SeiZleba gamoisaxos formu-

liT:

        3 5,050 BRr   (3) 

moxveul ubanze kalapotis mdgradoba miaxloebiT gamoiTvleba formuliT: 

          100r 51 ,R  (4) 

saangariSo damokidebulebebSi miRe-

bulia Semdegi pirobiTi monacemebi: 

0R sworxazovan ubanze arxis hidrav-

likuri radiusi; RB
1

 – kalapotis siga-

ne moxveulobis zemoT da hidravlikuri 

radiusi moxveul ubanze; ,
0

 – coc-

xali kveTis farTobi sworxazovan da 

moxveul ubnebze, m2; V - nakadis moZrao-

bis saSualo siCqare, m/wm; d - nawilakis 

saangariSo diametri, romelic aiReba 

85
d Sesabamisi diametris toli; 

Cp wyalSi gruntis saangariSo bmulo-

ba, g/pa; g Tavisufali vardnis aCqare-

ba, 9,81 m/wm2; n kalapotis simqisis koe-

ficienti; wylis moZraobis araTanab-

robis koeficienti 11, .

gamtari arxebis daproeqtebisas gaT-

valiswinebuli unda iqnes, rom dinebis 

siCqare ar Semcirdes saTavidan Sesar-

Tavamde. arxis Ziris qanobi SeZlebis-

dagvarad unda Seesabamebodes miwis ze-

dapiris qanobs da magistraluri arxe-

bisaTvis unda iyos 0,0002, xolo sxva 

gamtari arxebisaTvis _ 0,0003, uqanobo 

teritoriis daSrobisaTvis qanobi _ 

0,00015. 

vertikaluri SeuRleba gamtari qse-

lisaTvis marTebuli iqneba, Tu uzrun-

velyofilia Seutboravi wylis moZrao-

ba arxebSi. wyalmimRebTan SeuRleba 

Semdegi wesebiT xdeba. 

saangariSo doneebi hidravlikurad 

gaangariSebadi arxebisaTvis erTmaneTs 

unda daemTxves e.i. maT auRleben donis 

donesTan SeuRlebis wesiT. 

hidravlikurad gauangariSebad ar-

xebSi Camgdebi arxis fuZe mimRebi arxis 

wylis dones unda emTxveodes. dasaSvebi 

CaRrmaveba Camgdebi arxis fuZis, wyal-

mcireobis mimRebTan ar unda aRematebo-

des 0,10 m-s. 
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Tu orive arxi hidravlikurad gauan-

gariSebadia, maSin mimRebi arxis siR-

rmes CamgdebTan SedarebiT 0,1-0,2 m-ze 

ufro mets niSnaven, xolo mcire arxe-

bis SeuRleba fuZiT fuZesTan xdeba. 

daxurul koleqtors gamtar arxTan 

ise auRleben, rom maragi koleqtoris 

milsadenis zedapirisa da arxSi wylis 

dones Soris iyos ara umciresi 0,2-0,4 m-

isa, Tu arxis gaangariSeba ver xerxdeba 

da wylis done masSi cnobili ar aris, 

maSin fuZidan maragi ara umetes 0,4 m-

isa unda iyos. 

Tesviswina da sazafxulo-saSemodgo-

mo wyaldidobis periodSi wylis done 

magistralur arxSi 0,3-0,5 m-is toli un-

da iyos. 

kalapotis formas irCeven gruntis pi-

robebidan gamomdinare, misi maqsimaluri 

simaRliT  da Q  saangariSo xarjiT. 

koleqtorebisa da magistraluri ar-

xis ganivi kveTi, romelic Tavsdeba er-

Tferovan gruntSi, gasatarebeli xar-

jiT 10Q  m3/wm da siRrmiT 52,H m-is

SeiZleba warmodgenil iqnes trapeciul 

WrilSi, romlis daferdebis koeficien-

ti aiReba cxrilis mixedviT: 

kalapotis siRrme, H , m 
grunti 

51, 5251 ,, 52,
1 msxvili zomis qviSebi 1,25 1,5 1,75 

2 mcire zomis qviSnari 2,0 2,5 3,0 

3 mciremarcvlovani mtvrisebri sila 2,5 3,0 3,5 

4 msubuqi Tixnarebi, Tixnarebi 1,5 1,75 2,25 

5 torfi ganlagebis xarisxiT 2,0 1,25 1,75 

50 % 1,25 1,5 2,0 

Semdeg mas amowmeben adgilobriv mdgradobaze gaangariSebebiT ferdobis garec-

xvaze:  

   )2(1

11
2

2

0

1

d
Cpf

d
Cp

M
f

HI
d

das.
  (5) 

fuZis garecxvaze: 

   
HI
Cpdf

01

1
kr.

  (6) 

maqsimaluri dasaSvebi qanobi, roca 1
das.

 da 1
kr

 iangariSeba formuliT: 

2)2(1

11
2

2

0

1

d
Cpf

d
Cp

m
f

H
d

das.
,   (7) 

xolo fuZisaTvis 

   
H
CpdfI

0

1
kr.

.  (8) 

Tu wyali Seicavs Tixis koloidur 

nawilakebs, maSin dasaSvebi qanobi Se-

saZlebelia gaizardos 1,3-jer. 

aseTi xasiaTis daskvnebi mxolod 
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xarisxobrivad axasiaTeben gruntebSi 

mimdinare fizikur-qimiuri procesebis 

farTo gamas.  

 amrigad, bunebriv-teqnikuri hidro-

melioraciuli sistemebis normaluri 

eqspluatacia SeiZleba uzrunvelyofi-

li iqnes mxolod da mxolod filtra-

ciuli procesebis kvlevebis safuZvel-

ze miRebuli Sedegebis realizaciiT, 

rac TavisTavad gulisxmobs da ganapi-

robebs minimaluri filtraciuli xar-

jebis an kidev, rogorc mas uwodeben, 

filtraciul danakargebs mTel sistema-

Si.
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niadagis siTburi maxasiaTeblebi gan-

sxvavebulni arian sxvadasxva tipis nida-

gebisaTvis da agreTve icvlebian mocemu-

li tipis niadagisaTvis temperaturis, fo-
rianobis, simkvrivisa da tenianobis mixed-

viT. TiToeuli tipis niadags axasiaTebs

sxvadasxva forianoba, dispersiuloba da

specifikuri meqanikuri Semadgenloba,
rac Tavis mxriv, ganapirobebs siTbur ma-

xasiaTeblebs.

ZiriTadi nawili 

sxvadasxva tipis niadagebis Sedarebi-

sas aRmoCnda, rom rac wvrilmarcvlova-

nia niadagi, miT mcirea misi siTbogamta-

roba. es dasturdeba qviSisa da Tixis

sxvadasxva Semcvelobis niadagis erTnai-

ri temperaturis tenianobisa da foriano-

bis pirobebSi miRebuli eqsperimentebiT.
qviSa niadagisaTvis siTbogamtarobis koe-

ficienti =31,4.10–4
kal/sm.wm.grad aRmoC-

nda, Savmiwa Tixa niadagisaTvis – =16.10–4

kal/sm.wm.grad, xolo eweri niadagisaTvis

– =8,3.10–4
kal/sm.wm.grad. aRniSnulidan

SeiZleba davaskvnaT, rom rac ufro meti

Tixa nawilakebisa da mcire qviSisagan

Sedgeba niadagi, miT naklebia misi siTbo-

gamtaroba. amis mixedviT SeiZleba movax-

dinoT niadagebis dayofa: Tixa niadagi

siTbos cudi gamtaria, qviSa niadagi –kar-
gi da Tixnari niadagi–saSualo.

niadagis siTbogamtarobis koeficien-

tis damokidebuleba tenianobaze mTlia-

nad ganisazRvreba nawilakebis zomiT da

airovani da myari fazis moculobiTi Se-

fardebiT. temperaturis gazrdiT izrde-

ba molekuluri siTbogamtaroba da gamos-

xivebisa da konveqciis roli [1,4]. siTbo-

gamtarobis koeficienti ganpirobebuli

gamosxivebiT, gamoisaxeba formuliT:
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gam=0,184•10–6T3X  (1) 

sadac X aris fenis sisqe, T – misi absolu-

turi temperatura. (1) formulidan cxa-

dia, rom gamosxivebis wili siTbogamta-

robaSi umniSvneloa dabali temperatu-

ris pirobebSi. igive SeiZleba iTqvas kon-

veqciazec.
sxvadasxva tipis niadagebze warmoebu-

li cdebiT dadgenilia, rom mcire tenia-

nobis SemTxvevaSi siTbogamtarobis koe-

ficienti tenianobis wrfivi funqciaa [1]. 
rodesac tenianoba ramdenime procents

aRemateba, maSin siTbogamtarobis koefi-

cienti naklebad izrdeba, vidre amas mo-

iTxovs proporciuloba.
moculobiTi siTbotevadoba teniano-

bis proporciulad icvleba, xolo tempe-

raturagamtarobis koeficienti, romelic

mcire tenianobis pirobebSi Zlier izrde-

ba, milevis Tvisebas avlens didi teniano-

bis pirobebSi (nax.1).
niadagSi tenianobis gazrdisas jer

Txeli apkebi warmoiSoba, romlebic Tan-

daTanobiT sqeldeba. es apkebi, e.w. Tavise-
buri bogirebis saSualebiT siTbos gadas-

cems erTi nawilakidan meores. temperatu-
ragamtarobis koeficienti swrafad iz-

rdeba. tenianobis Semdgomi gadidebisas,
roca ukve kapilaruli Sualedebi wyli-

Taa amovsebuli (26–27% tenianobaze) da

arakapilarul SualedebSi jer kidev hae-

ria, temperaturagamtarobis koeficienti

(msubuqi Tixa niadagisaTvis), SedarebiT

naklebad izrdeba. siTbogamtarobis koe-

ficienti eweri, Tixnari da msubuqi Tixna-

ri niadagebisaTvis tenianobis gazrdiT

izrdeba, ise rogorc sxva siTburi maxasia-

Teblebi, Tumca ara erTnairad (nax.1)[5]. 
simkvrivis TiTqmis yvela mniSvnelobi-

saTvis, tenianobis Semdgomi gazrdiT siT-

bogamtarobis koeficienti klebulobs.
aRniSnuli cvlileba kargad Cans damoki-

debulebidan, (nax. 1). 
simkvrivis gazrdiT yvela siTburi ma-

xasiaTebeli pirdapirproporciulad iz-

rdeba. saxnavis qveda fenisa da dedaqani-

saTvis siTburi maxasiaTeblebis cvlile-

ba saxnavi fenis analogiurad izrdeba.
eweri niadagis samive fenisaTvis tenia-

nobis garkveul donemde matebiT izrdeba

misi temperaturagamtarobis koeficienti

da maqsimums aRwevs 20–23% tenianobis

dros, ris Semdeg ki mcirdeba.

C

    35     K 
 30 
2.5     25  

2.0     20
1.5    15      C
1.0     10    
0.5     5     

   0  10  20 30  40  W    
nax. 1. siTburi maxasiaTeblebis damokidebuleba tenianobaze 

sadac, -siTbogamtarobis

koeficientia–kal/sm.
wm.grad.
 K–temperaturagamtarobis
koeficienti–sm2/wm

 C  -moculobiTi siTbote-

vadoba–kal/sm3
grad

 W-niadagis tenianoba–%–Si
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temperaturagamtarobis koeficientis 

aseTi cvla Semdegnairad aixsneba: mSra-

li fxvieri niadagi naklebad siTbogam-

taria, calkeul nawilakebs Soris susti 

siTburi kontaqtis gamo. nawilakebs So-

ris wylis apskis warmoSoba aZlierebs 

kontaqts. zedapiruli daWimulobis Za-

lis gavleniT wyali aramarto erTmaneT-

Tan akavSirebs niadagis calkeul mar-

cvlebs, aramed aZlierebs siTbos gadas-

vlas Txeli apskis gziT. amrigad, mcire 

tenianobis dros mTavar rols TamaSobs 

efeqti, romelic dakavSirebulia wylisa 

da nidagis siTbogamtarobis fardobiT 

sididesTan umetes SemTxvevaSi, mSrali 

niadagebis siTbotevadoba 5–jer nakle-

bia, vidre fardobiTi siTbotevadoba da 

temperaturagamtaroba. amasTan erTad 

yoveli tipis niadagis tenianobis gaz-

rda iwvevs misi fardobiTi moculobis 

Semcirebas. 

amrigad, garkveul SualedSi ar aris

gamoricxuli temperaturagamtarobis koe-

ficientis mudmivi cvla, radgan siTbote-

vadoba izrdeba simkvrivisa da fardobiTi

siTbotevadobis matebasTan erTad. tenia-

nobis Zlieri gadidebisas siTbogamtaro-

bas ufro naklebi mniSvneloba eqneba da ni-

adagis siTbogamtarobac uaxlovdeba

wylis siTbogamtarobas, rac iwvevs tempe-

raturagamtarobis Semdgom Semcirebas.
aRniSnuli tipis niadagebisaTvis mo-

culobiTi siTbotevadobis damokidebu-

leba tenianobisagan wrfivia. mSrali

mdgomareobisaTvis niadagis simkvrivis

0,1g/sm3–iT gazrda iwvevs moculobiTi

siTbotevadobis 0,017kal/sm3
grd–iT gaz-

rdas, xolo 40% tenianobis pirobebSi – 
0,0157 -kal/sm3

gr–iT.
siTbogamtarobis koeficienti tenia-

nobis gazrdiT matulobs da maqsimums aR-

wevs simkvrivis sxvadasxva mniSvnelobi-

saTvis, tenianobis sxvadasxva pirobebSi.
rac ufro metia simkvrive, miT –s maqsi-

mumi igvianebs.
magaliTad: =0,9 g/sm3

simkvrivisaTvis

maqsimumi myardeba 30% tenianobis piro-

bebSi, 1.1 g/sm3
simkvrivis SemTxvevaSi-

32%–is dros, xolo =1,2g/sm3–is pirobeb-

Si ki-34% tenianobis dros. maqsimumis miR-

wevis Semdeg siTbotevadobis koeficienti

TandaTanobiT mcirdeba, magram ufro ne-

li tempiT, vidre zrdis pirobebSi.

   

1.5   1.4       1.3     1.2           1.1 

 35         
 30           
 25 
 20 
 15 
 10 
 5 

 0  10 20  30  40  W 

nax. 2. siTbogamtarobis koeficientis damokidebuleba

tenianobaze sxvadasxva simkvrivis pirobebSi
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 XX saukuneSi am mimarTulebiT didi

gamokvlevebi iqna Catarebuli, mkvlevar-

Ta mier dadgenil iqna empiriuli formu-

lebi, romlebic asaxaven Teoriul damo-

kidebulebas siTbur maxasiaTeblebs, sim-
kvrivesa da tenianobas Soris.
aseTi formulebi miiRes a. gupalim ukrai-

naSi–odesis olqis samxreT Savmiwa niada-

gebisaTvis, n.kulkovma- yirgizeTis da k.
ozolskim- latviis kordiani niadagebi-

saTvis, a.ikonikovam- saratovis olqis mu-

qi wabla niadagebisaTvis, g. CiCuam [3] sa-
qarTvelos ZiriTadi tipebis niadagebi-

saTvis. mkvlevarTa empiriuli formulebi

erTmaneTisagan gansxvavdebian agebule-

biT da did siZneleebs qmnian erTmaneTTan

Sedarebis dros. amitom SerCevisa da Se-

mowmebis Semdeg miviReT zogadi empiriu-

li formula:

   103K=(a-bW2) wdC )( (2)

sadac K--temperaturagamtarobis koefi-

cientia, sm2/wm;
  W--niadagis tenianoba- %–Si

- niadagis simkvrive- g/sm3

dcba ,,, --- ricxviTi koeficientebi, 

romelTa sidide damokidebulia niada-

gis tipebze.

am zogadi formulis upiratesoba faqtia,
radgan TiToeulis fardobiTi cdomileba

icvleba 2,35%–1,99%–is farglebSi, maSin,ro-
ca zogadi empiriuli formulis cdomileba

icvleba 0,62%–0,55%–isfarglebSi.
 (2) formulis mixedviT siTbogamtaro-

bisaTvis gvaqvs:

   
)

100
]()()[( 2 wcwdcbwa  (3) 

 simkvrivis gavlena temperaturagamta-

robisa da siTbogamtarobis koeficien-

tebze aixsneba simkvrivis gazrdisas nia-

dagis marcvlebis erTmaneTTan daaxloe-

biT da maTi Sexebis adgilebis farTobe-

bis gadidebiT, rac, cxadia, iwvevs siTbo-

gamtarobisa da temperaturagamtarobis

koeficientis gadidebas.

daskvna 

zemoT ganxiluli analizidan, SeiZle-

ba davaskvnaT, rom simkvrivis gazrda iw-

vevs siTburi maxasiaTeblebis gazrdas.
umetes SemTxvevaSi, simkvriveze siTburi

maxasiaTeblebis damokidebuleba wrfi-

via, xolo roca es damokidebuleba mru-

diT gamoisaxeba, isini wrfeebisagan odnav

gansxvavdebian.
rodesac cnobilia niadagis siTburi

maxasiaTeblebi da maTi damokidebuleba

simkvrivesa da tenianobaze. sxvadasxva ti-

pis niadagebisa da siRrmisaTvis, maSin Se-

iZleba niadagebis dajgufeba siTburi ma-

xasiaTeblebis mixedviT. mxedvelobaSia

mosaRebi niadagebis Tviuri da wliuri

rukebis Sedgena siTbos akumulaciis mi-

xedviT. aRniSnuli rukebis Sedgenisas

wylis reJimis rukebsa da sxva fizikur

TvisebebTan erTad unda moxdes iseTi da-

gegmva, romelic uzrunvelyofs niadage-

bis gamoyenebas sasoflo–sameurneo kul-

turebisaTvis geografiuli zonebis mi-

xedviT. meore mxriv, unda SemuSavdes masa-

lebi ufro viwro sakiTxebis dasamuSaveb-

lad, romelsac adgilobrivi mniSvnelo-

ba eqneba. magaliTad, mocemuli kulturi-

saTvis unda gamoiyos saTanadod misTvis

mosaxerxebeli siTburi, wylisa da haeris

reJimis mixedviT saukeTeso ubani.
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hidroteqnika da melioracia

sarwyavi kvlebis daWra axali konstruqciis  

kvalsaWreliT 

vaxtang samxaraZe 

E-mail: vsamxaradze@mail.ru

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa meurneobis instituti 

i. WavWavaZis gamz. 60b, 0179, q. Tbilisi, saqarTvelo

Sesavali

kvalSi miSvebiT rwyva yvelaze gav-

rcelebuli meTodia ara marto saqar-

TveloSi, aramed bevr mowinave qveyana-

Sic. aRniSnuli mdgomareobis ZiriTad 

mizezs warmoadgens sarwyavi kvalis 

mowyobisa da eqspluataciis simartive, 

Casatarebeli samuSaos siiafe, ris ga-

moc saqarTvelos farTobis TiTqmis 

90% irwyveba am meTodiT, miuxedavad 

imisa, rom misi efeqtianoba gacilebiT 

dabalia, vidre morwyva dawvimebiT, wve-

Tovani, niadagqveSa da sxv.  

dRemde gadauWreli rCeba rigi amo-

canebisa, romelTa gadawyvetas SeuZlia 

sagrZnoblad aamaRlos misi efeqtiano-

ba. gadauWrel amocanaTa Soris SeiZle-

ba aRiniSnos kvalis parametrebis opti-

maluri zomebis SerCeva, rac didad aa-

maRlebs rwyvis efeqtianobas. pirvel 

rigSi es exeba kvalis sigrZis optima-

luri variantis SerCevas, misi kedlebi-

sa da fskeris Tanabar gatenianebas. 

ZiriTadi nawili 

sarwyavi kvali iWreba moxnul, damu-

Savebul farTobSi guTniseburi kval-

saWrelebiT. kvalis formireba mimdina-

reobs TxriTa da TreviT, rac iwvevs 

kvalis kedlebisa da Ziris gaxleCvas. 

gaxleCil kvalSi niadagis filtracia 

maqsimalurad izrdeba, rac iwvevs 5-10 

m-Si niadagis datborvas, riTac kvalis 

moqmedebis sigrZe mcirdeba. garda amisa, 

daxleCil kvalSi wylis nakadis mcire 

dinebac advilad gadaaadgilebs niada-

gis patara zomis moglejil nawilakebs, 

rac xels uwyobs wylismier erozias.  

arsebuli mdgomareoba gvkarnaxobs 

sarwyavi kvalis axali teqnologiisa da 

meqanizmis Ziebas, romliTac dagrZele-

buli iqneba sarwyavi kvalis moqmedeba 

da Semcirdeba wylismieri erozia. 

saqarTvelos teqnikuri universite-

tis c. mircxulavas saxelobis wyalTa 

meurneobis institutSi damuSavda axali 

sagori kvalsaWreli, romelic kvals 

Wris axali teqnologiiT: WriTa da 

tkepniT (7). igi Tavisi woniTa da traq-

toris hidravlikis dawoliT Rrmavdeba 

niadagSi da traqtoris ukan gadaadgi-

lebiT tovebs samkuTxedis kveTis gaW-

ril da gatkepnil kvals. datkepnis xa-

risxi imdenad mcirea, rom igi filtra-

ciis sawinaaRmdego ekrans ar qmnis. kva-

lis kedlebi mdgradia, naxleCebis gare-

Se, rac zrdis kvlebis sigrZes da gamo-

ricxavs datborvas. es agreTve zrdis 

kvalis moqmedebis vadas. 

muSa organo Sedgeba sami Sekruli 

CaarCosagan (2). TiToeul CarCoSi damo-
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ukideblad brunavs RerZze (4) dasmuli 

ori konusuri tipis sagori kvalsaWre-

li diskoebi (3). saxnavi kulturebisaT-

vis muSa organo Sedgeba diskosagan (6), 

e.i. erTi gavliT mas SeuZlia daWras eq-

vsi sarwyavi kvali. rac Seexeba venaxSi 

sarwyavi kvlebis daWras, muSa organos 

exsneba gverdiTi CarCoebi da centra-

lur CarCoSi rCeba ori disko.  

satransporto mdgomareobaSi sagori 

gadaiyvaneba sayrdeni TvlebiT (8). Ziri-

Tadi CarCo da gverdiTi CarCoebi erTma-

neTTan Sekrulia WanWikebiT (5). CarCoeb-

ze damagrebulia yuTebi, saWiroebisas 

sapirwonis Casayrelad. SemoTavazebul 

sagor kvalsaWrels aqvs gamoyenebis 

farTo sfero, uzrunvelyofs sarwyavi 

kvlis daWris xarisxs, romelsac aqvs 

mdgradi ferdebi da Ziri, ar xdeba 

kvalSi wylis Seferxebuli dineba. mniS-

vnelovnad amcirebs wylismieri eroziis 

intensiobas. guTniseburi kvalsaWreliT 

gaWril kvalTan WriTa da tkepniT gaW-

ril kvals SeuZlia samjerad morwyvas 

gauZlos da ar dakargos kvalis para-

metrebi.

sagori kvalsaWrelis fasia $300, mi-
si muSaobis xangrZlivoba 5 welia. 

daskvna 

 SemoTavazebuli sarwyavi kvalis saW-

reli meqanizmi bevrad aumjobesebs mor-

wyvis xarisxs da zrdis yoveli heqtari 

sarwyavi farTis produqtiulobas. mor-

wyuli venaxis mosavlianoba izrdeba, 

marto morwyvis xarisxis gazrdiT, 5-

10%-iT, rac fulad gamosaxulebaSi Se-

adgens $80-s heqtarze. kvalsaWrelis 

wliuri warmadoba venaxSi aris 48 ha. 

venaxis produqtiulobis namati 1 meqa-

nizmze weliwadSi aRwevs $3,84 aTass, 

kvalsaWrelis gamoyenebisas sufTa dis-

kontirebuli efeqti [NPV] (diskontire-

bis koefic. 15%) ganisazRvreba $11,79
aTasiT, Sesabamisad, investiciis renta-

belobis indeqsi [PI] Seadgens 4,93-s, xo-
lo diskontirebuli vada misi anazRau-

rebis [DPP] – 1 welia. 

nax. 1. sagori kvalsaWreli: 

1 – misabmeli; 2 – kvalsaWrelis CarCo; 3 – mWreli diskoebi; 4 – RerZi; 

5 – damatebiTi diskoebis samagri; 6 – damatebiTi diskoebi;  

7 – danamatebiTi wonis yuTebi; 8 – sayrdeni Tvlebi. 

teqnikuri daxasiaTeba 

115

sarwyavi kvlebis daWra axali konstruqciis kvalsaWreliT 



   

 modebis sigane: saxnavi kulturebi-

saTvis – 6,6 m; mravalwliani kulture-

bisaTvis – 2,2 m; saWreli diskos dia-

metri 0,6 m; xolo sigane – 0,2 m. 

kvalis zomebi: siRrme – 0,2 m; sigane – 

0,2 m; gadaadgilebis siCqare – 5 km/sT; 

agregatireba T-40 sakid mowyobilobaze 

da msgavs modifikaciaze. 
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. 1.  «Heat Plus-APN-410-400» 

 HP-
APN-410-400: : 220 , 50 ;

: 400 / 2;
: 50-150 / 2; :

70-80 ° ,  – 98 %;  0,5 .

-
 «Heat Plus» (

 350 ).
, -

, -
 «Heat Plus».  HP-

APN-410-400  15  640-
47  ( .2). -

. -
 0,08 

-
 (

-4307). 

.

.  1 2 -
-

 ( ).

,
.

 0,08  (
), 

-

.
.

, -

.

. 2.
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 4,04±0,46 
 87,465±1,91  ( -

 2 ).

 (
45,1 %,  14,5 ° ); 

: 6,02 ± 0,51 /  (
 44 %, 

15,9-16 ° )  9,76±1,33 /  (
 43,4 %, 
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Sesavali

wylis maqsimaluri xarjis hidrolo-

giur gaangariSebaTa arsebuli meTodika 

emyareba sam ZiriTad meTods: maqsima-

lur Camonadenze dakvirvebaTa rigis 

statistikuri damuSavebis meTods; hid-

rologiuri analogiis meTods; wyaldi-

dobebis formirebis genetikur Teorias. 

srulyofili gaangariSebebi SesaZ-

lebeli iqneba genetikur, statistikur 

da sakvlev obieqtze uSualo, uaxlesi 

dakvirvebebis fonze ramodenime anali-

zuri damokidebulebidan SerCeuli na-

turuli monacemebiT gamyarebuli empi-

riuli formulis meSveobiT. yovelive 

aRniSnuli imaze miuTiTebs, rom miRe-

bul formulaSi Semavali parametrebis 

saangariSo sidideTa dasazusteblad 

aucilebelia uSualod sakvlev obieq-

tze uaxloes dakvirvebaTa samuSaoebis 

Sesruleba.

ZiriTadi nawili 

 Cven mier SemoTavazebuli meTodikis 

saangariSo formulis safuZvels warmo-

adgens klasikuri formulebis modeli, 

Camonadeniswarmomqmneli ZiriTadi faq-

torebis gansazRvris meTodebis SemuSa-

veba dazustebisa da rekomendaciebis 

Sesabamisad. zogadad, wylis xarjis 

formulas aqvs igive saxe, rac geneti-

kur formulebs, magram vinaidan Cven mi-

er SemoTavazebul formulaSi figuri-

rebs mimdinare t  dro, SesaZlebelia 

wylis xarjis gansazRvra nebismieri t
drois momentisaTvis. saboloo jamSi, 

Camonadenis mTeli msvleloba – Camona-

denis moculoba da misi mimdinareoba 

(hidrografi) tolia: 

wm
m
3

,bt
t
PQt .

sadac P  saangariSo naleqebia (mm), T  – 

naleqebis xangrZlivoba (sT), t  – mimdi-
nare dro, Camonadenis dawyebidan (sT), 

 – nakadis siCqare (m/wm), b  – wyalSem-

krebis sigane (km),  – Camonadenis koe-

ficienti, - Camonadenis hidrografis 

(daregulirebis) koeficienti. 

miRebuli formulis saerTo saxe 

igivea, rac klasikuri moculobiTi (ge-

netikuri) formulebisa da ZiriTadi aq-
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centi TavisTavad gadatanilia masSi Se-

mavali parametrebis saangariSo sidide-

Ta dadgenis sizusteze – sakvlevi regi-

onis morfologiur-klimaturi Tavise-

burebebidan gamomdinare. maTi dadgeni-

saTvis ki SemuSavebul iqna saangariSo 

damokidebulebani, mravalricxovani ma-

salebis damuSavebisa da gaanalizebis 

gziT.

aqve unda aRiniSnos, rom maqsimalu-

ri Camonadeni, esaa SeTanawyoba – eq-

stremaluri intensivobis Tavsxma wvime-

bisa, mosuli wyalSemkrebze, romelic 

wina wvimebiT iyo datenianebuli (gaje-

rebuli) da wyalSemkrebis reliefuri 

gansakuTrebulobisa, rodesac wylis 

garbenis dro Zalian mcirea da mosuli 

naleqebi ar akumulirdeba, swrafad Cae-

dineba saangariSo hidrokveTSi. 

aseT pirobebSi saWiroa gavzardoT 

gaangariSebisa da prognozirebis sizus-

te iseTi CamonadenisganmsazRvreli mTa-

vari faqtorisaTvis, rogoric atmosfe-

ruli naleqebia. 

wyalmovardnis simZlavre da xangrZli-

voba ZiriTadad damokidebulia atmosfe-

ruli naleqebis raodenobaze, maT xan-

grZlivobaze, ganawilebasa da mosvlis 

Tanmimdevrobaze drosa da sivrceSi. 

Tu gvecodineba wvimis raodenoba mm-

Si, SegviZlia gamovTvaloT wyalSemkre-

bis farTobze mosuli wylis moculoba 

wvimis teritoriuli gavrcelebis mi-

xedviT

3
m,1000 FHW

magram, rogorc avRniSneT, naleqebis 

ganawileba Zlier rTulia drosa da 

farTobze, rasac Tavis mxriv arTulebs 

wyalSemkrebi auzis individualuri re-

aqcia. 

Tavsxma wvimebi yovelTvis lokali-

zebulia da Tu meteosadguri sakvlevi 

teritoriidan moSorebiT mdebareobs, 

cdomilebebi naleqebis maqsimaluri fe-

nis gaangariSebaSi SeiZleba 100%-mdec 

ki iyos. amas emateba is faqtic, rom 1990 

wlidan sadReisod standartuli hidro-

meteorologiuri masala TiTqmis aRar 

arsebobs.

aRniSnulidan gamomdinare, aucile-

belia koreqtireba Sevides arsebuli em-

piriuli gamosaxulebis funqcionalur 

damokidebulebebSi, naturuli monaceme-

bis gaTvaliswinebis Sedegad. 

naleqebze dakvirvebasTan dakavSire-

biT, gansakuTrebiT dasavleT saqarTve-

lo sakmaod kargadaa Seswavlili (XIX 

saukunis 50-iani wlebidan dawyebuli). 

meteorologiuri sadgurebis teritori-

uli ganlageba SesaZleblobas iZleva 

gamovlenil iqnes saangariSo parametre-

bis ZiriTadi maxasiaTeblebi sakvlevi 

teritoriisaTvis. magram, unda gamov-

ricxoT iseTi meTodi (praqtikosebis mi-

er SemoTavazebuli), rogoricaa tolo-

ba saangariSo wvimebis xangrZlivobasa 

da naleqebis fenas Soris, rac miRebu-

lia 1 mm/wT-is tolad. 

imisaTvis, rom saangariSo formu-

liT gansazRvruli Camonadenis sidide 

samarTliani yofiliyo wyalSemkrebi 

auzis mTeli speqtrisaTvis – mciredi-

dan didamde, gaanalizebul iqna natu-

ruli dakvirvebis Sesabamisi masalebi 

(amJamad saWiroeben koreqtirebas uax-

lesi dakvirvebis masalebis mopovebis 

Semdgom).

arsebuli masalebis ganxilvis Sede-

gad dgindeba, rom dasavleT saqarTve-

los umravlesi punqtisaTvis, mniSvne-

lovani wvimebis xangrZlivobis ganmeo-

rebis yvelaze didi procenti modis 

ordRiani xangrZlivobis wvimebze. rac 

Seexeba saSualo fenis sidides erTi 

wvimis dros, aqac ganmeorebis didi 
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procenti ordRian wvimebze modis da 

maT SemadgenlobaSi CarTulia Tavsxma 

wvimebic.

rogorc saangariSo xangrZlivobis, 

ise saangariSo raodenobis naleqebis 

sidideTa dasadgenad, Cvens mier SemoTa-

vazebuli analizuri gamosaxulebebis 

miRebis dros gaTvaliswinebul iqna Ca-

monadenis gansazRvris mraval meTodeb-

Si arsebuli analogiur gamosaxuleba-

Ta genetikuri wyoba, xolo, naturul 

masalaTa saTanado damuSaveba – ana-

lizma saSualeba mogvca maTTvis migve-

niWebina regionaluri mniSvneloba. 

saangariSo formulebs aqvs Semdegi 

saxe:

sT,28,02
V

T ;

mm,607 26,02,0 TP .

sadac T  naleqebis saangariSo xan-

grZlivobaa (sT); 

 – wylis nakadis mier gavlili manZi-

li saangariSo kveTamde (km); 

V  – nakadis saSualo siCqare (m/wm); 

P  – naleqebis saangariSo raodenoba (mm); 

 – saangariSo wylis xarjis ganmeore-

baTa uzrunvelyofa (wlebi). 

mocemuli gamosaxulebebis koreqti-

reba moxdeba sakvlevi auzisaTvis uax-

lesi hidrometeorologiuri dakvirve-

bis masalebis mopovebis Semdgom, for-

mulaSi Semavali koeficientebisa da xa-

risxis maCveneblebis dazustebis Sede-

gad.

daskvna 

 wyalmovardnebis ganmsazRvreli Zi-

riTadi faqtorebis dazusteba aucile-

beli gaxda globaluri daTbobebiT ga-

mowveuli geoinformaciuli monacemebis 

cvlilebebis gamo; amitom, umetes Sem-

TxvevaSi, iZulebuli vxdebiT movaxdi-

noT koreqtirebebi da dazustebebi adre 

arsebul analizur damokidebulebebSi, 

uSualod mopovebuli uaxlesi naturu-

li monacemebis Sedegad. 
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soflis meurneobis ganviTarebas da

sasoflo-sameurneo produqtis xarisxis

uzrunvelyofis sakiTxebs didi yuradRe-

ba eqceva mTel msoflioSi da, maT Soris

saqarTveloSic. mimdinare agraruli re-

formis fonze, samelioracio RonisZieba-

Ta sistemaSi mwvave sakiTxad ikveTeba

kolxeTis dablobis Warbteniani miwebis

aTviseba da gamoyeneba. kolxeTis dablo-

bi marcvleulisa da mecxoveleobis pro-

duqciis warmoebis gadidebis udidesi re-

zervia saqarTveloSi. amasTan, igi iTvle-

ba subtropikuli meurneobis Semdgomi

ganviTarebis mZlavr bazad da rekreaciu-

li meurneobis gafarToebis unikalur re-

gionad.
saqarTveloSi sasoflo-sameurneo sa-

vargulebis farTobis gazrdis SesaZleb-

loba da agroproduqciis warmoebaze mud-

mivad mzardi moTxovna ZiriTadad farTo-

bis erTeulze mosavlianobis amaRlebiT

unda dakmayofildes, amitom dabalnayo-

fieri niadagebis gakeTilSobilebas qvey-

nis ekonomikuri zrdis, socialuri ganvi-

Tarebisa da siRaribis aRmofxvris saqme-

Si mniSvnelovani roli eniWeba.

savele sarekognoscirebeli kvlevebi 

 Cveni kvlevis obieqts warmoadgens sa-

qarTvelos teqnikuri universitetis cot-

ne mircxulavas saxelobis wyalTa meur-

neobis institutis kolxeTis (foTis) sac-
del–samelioracio ekologiuri punqtis

bazaze arsebuli Warbteniani niadagebi.
sakvlev niadags Cautarda agroqimiuri ana-

lizi (cxr. 1; 2) analizis Sedegebis mixed-

viT niadags aqvs susti tute are. azotisa
da kaliumis Semcveloba Zlier dabalia,
fosforis Semcveloba – saSualo. niadag-
Si moZravi manganumis Semcveloba 0-15 sm
siRrmeSi usasuqo da fonis variantebze

83.9 mg/kg-s Seadgens, rac imaze miuTiTebs,
rom sacdeli nakveTis niadagSi moZravi

manganumi saSualo SemcvelobiTaa.

cxrili 1 
sakvlevi niadagis agroqimiuri analizis Sedegebi

STanTqmuli fuZeebiniadagis

aRebis

adgili

azoti, N. 
mg/100g

fosfori,
.

mg/100g

kaliumi,
.

mg/100g

 pH , Mn, 
mg/kg Ca, 

mg.eqv./100g
Mg, 

mg.eqv./100g
foTi 3.4 2.9 7.0 7.7 83.9 12.0 3.0



   

cxrili 2 
gamoyenebuli meTodebi da parametrebi 

Sefaseba, daxasiaTeba, uzrunvelyofis done,
mg/100g

para-

metri

Zlier

dabali

dabali saSualo kargi maRa-

li

gamoyenebuli meTodebi

N <4 4-6 >6 tiurin-kononovas mixedviT

P <2 2-4 >4 maCiginis mixedviT

gadaTvliT

K <1,5 1,5-2,5 2,5-3,5 >3,5 maCiginis mixedviT ga-

daTvliT
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daskvna 
   
 aRniSnuli niadagebi saWiroebs agromelioraciuli RonisZiebebis Catarebas maTi

nayofierebis amaRlebis mizniT.
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kolxeTis dablobis 225 aTas. ha mi-

wis farTobidan, romlis 2/3 eqvemdeba-

reba sasoflo-sameurneo aTvisebas, da-

axloebiT 50 aTas. ha warmodgenilia 

mZime meqanikuri Sedgenilobisa da um-

niSvnelo wyalSeRwevadobis Tixovani 

niadagebiT (60-80% Tixisa da lamis 

fraqciis SemcvelobiT). am niadagebSi 

galebebis niSnebi gamosaxulia 15-20 sm-

dan, xolo 50-60 sm-is siRrmidan iwyeba 

galebebuli Sre, romelic gajerebulia 

bmuli wyliT (Kf=0,00n m/d.R.) da warmo-
adgens zeda fenisTvis wyalmedegs. 

aseTi niadagebis melioraciam da es-

pluataciam evropis praqtikaSi da aseve 

kolxeTis dablobze aCvena, rom marto 

daxurul milovan-sadrenaJo sistemas 

ar ZaluZs uxvi, xangrZlivi da intensi-

uri naleqebis dros niadagSi Seqmnas 

aucilebeli hidrologiuri reJimi. misi 

efeqtiani moqmedebis gazrda unda gan-

xorcieldes maregulirebeli qselis 

gaxSirebiTa da daxuruli Semkrebebis 

gamoyenebiT. amis garda, literaturuli 

wyaroebidan cnobilia, rom mimdinare-

obs kombinirebuli oriarusiani drena-

Jis sistemebis gamocda SveciaSi [1], 

norvegiaSi [2] da ruseTSi [3], romelic 

rekomendebulia mZime Tixebis dasaSro-

bad, magram danergva yovndeba mecnieru-

lad dasabuTebuli parametrebis (zeda 

da qveda iarusebis drenTaSoris manZi-

lebi da Semavseblis filitraciis koe-

ficienti) uqonlobiT. 

ZiriTadi nawili 

 kombinirebuli oriarusiani drenaJi 

gamoicada institutis sacdel ubanze 

xobis r-is s. TorsaSi. oriarusiani 

drenaJis arsi mdgomareobs imaSi, rom 

daxuruli milovani Semkrebebis marTe-

bulad iWreba marTkuTxa napralebi si-

ganiT – 10 sm da siRrmiT – 60 sm. ami-

saTvis SeiZleba gamoyenebuli iyos fre-

za-jaWvian drenCamwyobi meqanizmi, rome-

lic gamoiyeneba evropaSi milovani dre-

naJis mosawyobad. napralebs Soris man-

Zilia 3 m, ivseba qviSa-xreSis nareviT 

miwis zedapiridan 10 sm-mde. gaTvaliswi-

nebuli iyo aucilebeli piroba, rom Se-

mavseblis filtraciis KS da garemocu-

li Tixovani gruntis filtraciis koe-

ficientis Kg Sefardeba unda iyos 

Kg/KS 20. amrigad, vRebulobT drenebis 

kombinacias ganlagebuls or doneze: mi-

wis zedapiridan qveda iarusi – milova-

ni daxuruli Semkrebebi da zeda iarusi 

– napralovani drenebi SemavsebliT. 



nax. 1. oriarusiani drenaJi: 

1 – napralovani dreni; 2 – qviSa-xreSis filtri; 3 – wyalmedegi;  

4 – RorRis filtri; 5 – plastmasis perforirebuli mili – d>100 mm;
 6 – daxuruli Semkrebi; 7 – wyalSeuRwevadi Sre 

Tu mxedvelobaSi miviRebT imas, rom 

qveda iarusis daxuruli Semkrebebi gan-

lagebuli sustad wyalSeRwevad fenaSi, 

asruleben faqtiurad daxuruli koleq-

torebis rols da maT Soris manZilebi 4-

6-jer aRemateba zeda iarusis napralovan 

drenebs Soris manZils, SeiZleba mivi-

RoT, rom mTeli Warbi wylis arineba 

xdeba napralovani drenebiT. amis garda, 

nakadis dinebis reJimi zeda iarusis dre-

nebSi unda akmayofilebdes maqsimaluri 

wyalarinebis pirobas, rac damokidebu-

lia zeda da qveda iarusis drenebis Se-

uRlebis wyalgamtarianobis SesaZleblo-

baze. magram Tu SeuRlebis kvanZi da sa-

erTod daxuruli Semkrebis moculobiTi 

filtri Sevsebulia RorRiT, romlis 

filtraciis koeficienti mravaljer aRe-

mateba qviSa-xreSis narevisas, Cveni azriT 

ar aris aucilebeli gaTvaliswinebuli 

iyos wyalgamtarianobis SesaZlebloba 

hidravlikuri gaangariSebis dros. 

daSrobiTi melioraciis praqtikul 

amocanad miiCneva drenebs Soris manZi-

lebis dadgena. amisaTvis evropisa da 

yofili sabWoTa qveynebis humidur zo-

naSi, sadac niadagis daWaobebis Ziri-

Tad mizezs warmoadgens gruntis wyle-

bi, maregulirebeli qselis filtraciu-

li gaangariSebebi tardeba gruntis 

wylebis doneebis dawevis aucilebeli 

intensivobis uzrunvelyofis pirobidan. 

gansxvavebuli mdgomareoba gvaqvs kol-

xeTis dablobze. aq mZime meqanikuri 

Sedgenilobis niadagebis daWaobebis mi-

zezi uxvi, xangrZlivi da intensiuri na-

leqebia, amitom ZiriTad amocanad unda 

miviCnioT datborvis periodisa da nia-

dagis wyalgajerebis Semcireba. atmos-

feruli naleqebis mosvlis dros mniS-

vnelovania, rac SeiZleba swrafad iyos 

moSorebuli mosuli da dagubebuli at-

mosferuli naleqebi miwis zedapiridan 

(mZime niadagebSi drenaJs marto amis ga-

keTeba SeuZlia). rac ufro swrafad iq-

neba isini moSorebuli, miT ufro Cqara 

daiwyeba daSrobis procesi niadagis 

saxnav da ufro Rrma fenaSi met wilad 

aorTqlebisa da transpiraciis xarjze. 

dRes-dReobiT ar gagvaCnia damakmayo-

filebeli meTodika, romelic datbor-

vis dros miwis zedapiridan CaJonili 

wylebis maregulirebeli qseliT arine-

bis filtraciul gaangariSebis saSua-

lebas mogvcemda, magram Cvens SemTxveva-

Si, roca oriarusiani drenaJis zeda ia-

rusis napralovani drenebis (ganlage-

bulni wyalmedegze) mier xdeba zedapi-
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ruli wylebis miReba da arineba, SeiZ-

leba gamoviyenoT analogiuri amocanis 

v.v. vedernikovis mier hidromeqanikuri 

amoxsna, romelic gansazRvravs milova-

ni drenebis maqsimalur, zRvrul xar-

jebs miwis zedapiris datborvis dros 

[4]. SemdgomSi v.i. aravinisa da s.n. nume-

rovis mier gaangariSebis meTodebi da 

saangariSo damokidebulebebi dayvanil 

iqna miaxloebiT formulebTan sakmari-

sad zusti praqtikuli gaangariSebisaT-

vis [5]. 

zemoTqmulidan gamomdinare, gaanga-

riSebis meTodis mixedviT TiToeuli 

drenis dayvanili xvedriTi xarji ianga-

riSeba formuliT [5]: 

  (qr)dr= Ø
H

  (1) 

 sadac: H aris moqmedi dawneva m;  – filtraciuli winaRoba.

roca drenebi ganlagebulia wyalmedegze [5]:

(2)

 – pirveli rigis sruli elifsuri in-

tegrali;  – pirveli rigis sruli 

elifsuri integralis moduli; , ,

– iakobis elifsuri funqciebi, D – drenis 
diametri m – D=0.56P, sadac qviSa-xreSiT 

Sevsebuli napralovani drenis perimet-

ria, m [6]; T – wyalSeRwevadi fenis sisqe, m.

ucnobi moduli  vipovoT gantolebi-

dan [5]: 

(3)

sadac aris napralovan drenebs Soris manZili, m;  – pirveli rigis sruli 

elifsuri integrali damatebiT modulTan [5]: 

(3)-dan vpoulobT 0,084

007.01 =0.9965

amrigad,

gadaviyvanoT radianebi gradusebSi:

  elifsuri sinusi – ;sin,Fsn (4)

  elifsuri kosinusi – ;cos,Fcn (5)

  elifsuri delta – 22 sin1,Fdn (6)

aq F pirveli rigis elifsuri integralia; 

- misi amplituda [7]: 
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9994,04226,0.007,01, 2Fdn
filtraciuli winaRoba iqneba: 

xolo dawneva (1)-dan [8]: 

  H=b-0,6a=0,6-0,6• 0,25=0,45m (7)

sadac b aris napralovani drenis siRrme m; a – daSrobis norma, m;
amrigad, TiToeuli drenis dayvanili xvedriTi xarji: 

TiToeuli drenis xvedriTi xarji: 

m2/dR=0,05•1,88=0,094 m2/dR an 0,094 • 
86400

1000
= 0,001l/w.m. (8) 

sadac  niadag-gruntis filtraciis koeficientia, m/dR; 

drenebis filtraciuli xarji 1 ha farTobidan: 

Q= )(10000 q dr l/w.ha. =
3

10000
•0,001=3,3 l/w.ha .                                 (9)

analogiuri gaangariSeba CavataroT gruntis sxvadasxva filtraciuli koeficien-

tebisaTvis da SevadginoT cxrili.

oriarusiani drenaJis hidrologiuri maxasiaTeblebi

 TiToeuli dre-

nis xvedriTi xarji

filtraciis

koeficienti,

m/dR

TiToeuli

drenis day-

vanili 

xvedriTi 

xarji, m

m
2
/dR. l/w.m.

drenis filtra-

ciuli xarji, 

l/w.ha.

datvirTva

drenaJze,

mm/dR*

0,05 1,88 0,094 0,001 3,3 28,5 

0,07 1,88 0,13 0,0015 5 43 

0,08 1,88 0,15 0,0017 5,7 49,2 

0,1 1,88 0,19 0,002 6,7 57,9 

 *1l/w.ha=8,64mm/dR 

dadgenilia, rom kolxeTis dablob-

ze erTi dRe-Ramis ganmavlobaSi xSirad 

modis 50 mm naleqi [9]. rogorc cxrili-

dan Cans, drenebis filtraciuli xarji 

anu drenis Camonadenis modulis sidide 

aris 3,3 l/w.ha, rac misaRebi da savsebiT 

realuria kolxeTis dablobis pirobe-

bisaTvis, gansxvavebiT adre arsebuli 

sakavSiro normisa 0,65-1,0 l/w.ha. garda 

amisa, arsebuli parametrebis mareguli-

rebel qsels SeuZlia miwis zedapirs 

moaSoros 28,5 mm naleqi anu 57% (Tu ar 

CavTvliT zedapirul Camonadens). magram 

sakmarisia gaizardos zeda wyalSeRwe-

vadi fenis filtraciis koeficienti 

0,05 m/dR-dan 0,08 m/dR-mde qselis hidro-

logiuri moqmedeba sagrZnoblad matu-

lobs da Seadgens 49,2 mm-s anu 98 %-s. 

rasakvirvelia es mateba SeiZleba miRwe-

uli iyos napralis siganis an maTi rao-

denobis gazrdiT 1 ha-ze, magram am Sem-

TxvevaSi izrdeba filtrisaTvis iner-
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tuli masalis moculoba, Sesabamisad 

izrdeba mSeneblobis Rirebulebac, ri-

si saWiroebac dasabuTebuli unda iyos 

agroekonomikuri gaangariSebiT [10]. 

meore mxriv, evropis qveynebis meli-

oraciulma praqtikam aCvena, rom niada-

gis wyal-fizikuri Tvisebebi droTa 

ganmavlobaSi umjobesdeba damSrobi 

qselis gamarTuli muSaobiT, romelic 

damokidebulia qselis movla-eqsploa-

taciaze da kargad SerCeuli da konkre-

tuli pirobebisaTvis morgebuli agro-

melioraciuli RonisZiebebis gatareba-

ze [9]. amiT Tixovani gruntis filtra-

ciis koeficienti matulobs, romelic 

gamowveulia niadagis agregatuli mdgo-

mareobisa da bmuli wylis fenis sisqis 

cvlilebiT, es ki dakavSirebulia fizi-

kur-qimiuri mdgomareobis droSi Sec-

vliT [5].  

zemoTqmulidan gamomdinare, pirveli 

iarusisaTvis Catarebuli Teoriuli 

filtraciuli gaangariSebebi unda Se-

mowmdes naturaSi, savele pirobebSi, sis-

temis hidrologiur moqmedebaze dakvir-

vebiTa da SeswavliT. es saSualebas iZ-

leva SerCeviT dadgindes qveda iarusis 

daxurul Semkrebebs Soris manZilebi.

d a s k v n a 

 kolxeTis dablobis mZime niadageb-

ze oriarusiani drenaJis gamoyenebas 

gaaCnia garkveuli perspeqtivebi, rad-

gan sxva tradiciul sistemebTan Seda-

rebiT, saimedoobasTan erTad saSuale-

bas iZleva ufro moqnilad da efeqtu-

rad marTos wyal-haerovani reJimi nia-

dag-gruntebSi arsebuli klimaturi pi-

robebis Taviseburebebis gaTvaliswine-

biT. 
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geoxaliCa „lufaeromatis“ gamoyenebiT mTis erozirebuli 
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saqarTvelos teqnikuri universitetis

cotne mircxulavas saxelobis

wyalTa meurneobis instituti

i WavWavaZis gamz 60b, 0179, q Tbilisi saqarTvelo

Sesavali

niadagis wylismieri erozia erT-erT 

umniSvnelovanes problemas warmoadgens 

Tanamedrove msoflioSi. misi zemoqmede-

biT yovelwliurad mTel msoflioSi 

aseul-aTasobiT heqtari sasoflo-same-

urneo da sxva daniSnulebis nayofieri 

farTobi ganicdis degradacias.  

niadagis eroziis sawinaaRmdegod 

mravali meTodi aris cnobili, magram 

bolo periodSi farTod gamoiyeneba 

sxvadasxva masalisagan (xelovnuri, bu-

nebrivi) damzadebuli niadagis eroziis 

sawinaaRmdego geoxaliCebi (sekumati, en-

kamati, eromati, juTa mati da a.S). maTi 

farTo gavrceleba ganapiroba misma 

efeqturobam, saimedoobam, montaJis si-

martivem, ekonomiurobam da rac yvelaze 

mniSvnelovania – mowyvlad ferdobze 

biomravalferovnebis myisierma aRdgenam 

[1].

ZiriTadi nawili 

yovelive zemoaRniSnulidan gamomdi-

nare, saqarTvelos teqnikuri universite-

tis cotne mircxulavas saxelobis wyal-

Ta meurneobis institutis garemos dacvi-

sa da sainJinro ekologiis ganyofilebis

bazaze damuSavda geoxaliCebis ramdenime

modifikacia esenia: nesfile, nesgeo da

lufaeromati [2, 3].  
rogorc cnobilia, geoxaliCebis da-

nergvisaTvis efeqturobisa da saimedoo-

bis maxasiaTebelTan erTad umniSvnelova-

nesia misi ekonomikuri efeqtianoba.

aRniSnulis gaTvaliswinebiT, kvlevis

mizans warmoadgens Cven mier efeqturad da

saimedod miCneuli niadagis eroziis sawi-

naaRmdego geoxaliCa – lufaeromatis eko-

nomikuri maxasiaTeblebis dadgena. geoxa-

liCa lufaeromati mzaddeba martivad, 

kerZod, mcenare lufas mSrali nayofis 

bunebrivad gamzadebuli boWkovan-labi-

rinTisebri SigTavsebisagan (foto. 1),
romlebic sigrZeze gaWris Semdeg erTma-

neTTan SekavSirebulia kanafis Zafis na-

keriT da qmnian erTian geoxaliCas.
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foto. 1. geoxaliCa lufaeromatis saerTo xedi

dasaxuli miznis misaRwevad, geoxaliCa

lufaeromatis gamoyenebiT erozirebuli

ferdobis aRdgenisa da Semdgom, aRdgenil
ferdobze mravalwliani kulturis gaSene-

bis gaTvaliswinebiT gaangariSebul iqna

geoxaliCis ekonomikuri efeqturoba.
gaangariSeba ganxorcielda Semdegnai-

rad: wylismieri eroziiT degradirebuli

mTis ferdobis erozirebuli ubnebis bu-

nebrivi produqtiulobis aRdgenisaTvis

erozirebuli ferdobis zedapiris dacvis

mizniT gamoyenebuli 1m2
geoxaliCa lufa-

eromatis kapitaluri xarjebi Seadgens

9,1 lars, maT Soris: mSrali lufa – 5,0 
lari, xaliCis Sekerva mSrali lufasagan

– 1,0 lari, balaxis daTesva – 1,0 lari, ge-
oxaliCis morwyva biostimulatorebiT – 

0,25 lari, geoxaliCis dageba niadagis ze-

dapirze da damagreba xis ankerebiT – 1,85 
lari; amdenad, 1 ha miwis zedapiris erozi-

is sawinaaRmdego dacvis erTjeradi xar-

jebi ganisazRvra 9,1 lari × 10000 m2 = 
91000 lari/ha.

geoxaliCiT dacul farTobze navarau-

devia Txilis plantaciis gaSeneba, rom-

lis sabiTumo fasi Seadgens 6,5  15 la-

ri/kg; plantaciis gaSenebis Rirebuleba

SeiZleba aviRoT 4000 lari/ha, xolo

plantaciis movlis yovelwliuri xarje-

bi – 700 lari/ha. maSin sufTa dayvanili

efeqti (NPV), romelic gamoiTvleba for-

muliT [4, 5, 6]. 

n

k

m

j
j

j
k

k

i
IC

r
PNPV

1 1 )1()1(
sa-

dac:
kP – sasoflo–sameurneo produqciis nazrdi 1 ha–dan (lari);

jIC – plantaciis gaSenebis da movlis Rirebuleba (lari);

ir – diskontirebis koeficienti (0,12). 

 zemoaRniSnuli damokidebulebidan

gamomdinare NPV=117 610 lari (cxrili 1), 
xolo investiciebis momgebianobis Sida

norma (IRR), Sesabamisad 13%. 
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cxrili 1 
mTis degradirebuli ferdobis geoxaliCa lufaeromatiT

aRdgenis sufTa dayvanili efeqtis gaangariSeba

wlebi
kapitaluri

xarjebi

plantaciis ga-

Senebis da mov-

lis xarjebi

diskontirebu-

li xarjebi

(diskontirebis
koeficienti

12%) 

sasoflo–
sameurneo

produqci-

is nazrdi

diskontirebu-

li Semosavali

(diskontirebis
koeficienti

12%) 

sufTa day-

vanili

efeqti

(NPV) 

2017 91,00 4,00 84,55 - 0,00 -84,55 
2018 0,70 0,55 - 0,00 -0,55 
2019 0,70 0,50 15,00 10,65 10,15 
2020 0,70 0,44 30,00 18,90 18,46 
2021 0,70 0,40 40,00 22,80 22,40 
2022 0,70 0,36 40,00 20,40 20,04 
2023 0,70 0,32 40,00 18,00 17,69 
2024 0,70 0,28 40,00 16,00 15,72 
2025 0,70 0,25 40,00 14,40 14,15 
2026 0,70 0,22 40,00 12,80 12,58 
2027 0,70 0,20 40,00 11,60 11,40 
2028 0,70 0,18 40,00 10,40 10,22 
2029 0,70 0,16 40,00 9,20 9,04 
2030 0,70 0,14 40,00 8,00 7,86 
2031 0,70 0,13 40,00 7,20 7,07 
2032 0,70 0,11 40,00 6,40 6,29 
3033 0,70 0,11 40,00 6,00 5,90 
2034 0,70 0,09 40,00 5,20 5,11 
2035 0,70 0,08 40,00 4,80 4,72 
2036 0,70 0,07 40,00 4,00 3,93 
sul 89,14 206,75 117,61 

 sufTa dayvanili efeqtis (NPV) da in-

vesticiebis momgebianobis Sida normis

(IRR) gaangariSeba cxadyofs SemoTavaze-

buli RonisZiebis maRal efeqtianobas da

ekologiur–ekonomikur Rirebulebas.

daskvna 

 amrigad, Cven mier ganxorcielebuli

ekonomikuri gaTvlebis Sedegad SegviZ-

lia avRniSnoT, rom degradirebuli fer-

dobis aRdgena geoxaliCa lufaeromatis

gamoyenebiT da Semdgom masze Txilis

plantaciis gaSenebis xarjebi ukve 8 wlis

Semdeg (2024 w.) mTlianad amoRebulia da

2036 wlisaTvis diskontirebuli mogeba

117 610 lars Seadgens 1 ha-ze. miRebuli

SedegebiT SegviZlia davaskvnaT, rom ero-

zirebuli ferdobis regulireba aRniSnu-

li meTodis gamoyenebiT mniSvnelovan

ekonomikur efeqts iZleva.
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Sesavali

saqarTvelo mravalkriteriumiani bu-

nebrivi katastrofebis (mewyrebi, Rvarco-
febi, wyaldidobebi-wyalmovardnebi,
wylismieri erozia, Tovl-myinvarebis Ca-

mozvaveba) ganviTarebis masStabebiT, mow-
yvladobiT, ganmeorebadobis sixSiriT da

mosaxleobisa da ekonomikisadmi miyenebu-

li negatiuri SedegebiT mTian qveynebs

Soris erT-erTi gamorCeuli regionia.
dReisaTvis saqarTvelos teritoriaze

dafiqsirebulia 53-aTasamde mewyrul-
gravitaciuli sxeuli da maTi warmoqmnis

sarisko ubani, 3000-mde Rvarcoftran-

sformirebadi eroziuli wyalsadinari,
5000-ze meti Tovlis zvavis Camosvlis ad-

gili, mdinareTa da zRvis napirebis ga-

recxvis 1500-ze meti ubani 2000-mde km-is
saerTo sigrZiT, romelTa saSiSroebis

riskis arealSi imyofeba qveynis mTeli

teritoriis 70%-mde, 3000-mde dasaxlebu-

li punqtiT. aRarafers vambobT miwis-

Zvrebze romelTa 7-9 baliani intensivo-

bis riskis qveS moqceulia TiTqmis mTlia-

nad saqarTvelo, romelTa zemoqmedeba

pirdapir irekleba mewyrul-gravitaciu-
li da Rvarcofuli movlenebis stimuli-

reba-provocirebaze.
saqarTveloSi geologiuri stiqiis sa-

SiSroebidan gansakuTrebiT STambeWdavia

mewyrul-gravitaciuli movlenebi. es mov-

lenebi gvxvdeba yvela klimatur-geomor-
fologiur zonaSi – baridan dawyebuli,
maRalmTian-alpur-nivaluriT damTavre-

buli, da Tavisi negatiuri SedegebiT Se-

maSfoTebel masStabebs Rebulobs. mew-

yrul-gravitaciuli movlenebis mravali

uaryofiTi Sedegebidan gansakuTrebiT sa-

gangaSoa sasoflo-sameurneo miwebi, rom-
lis 1.5 mln ha dazianebulia sxvadasxva

xarisxiT da sasargeblo fondidan amo-

vardnilia 21.5% farTobi. maTi saSiSroe-

bis riskis zonaSi imyofeba 2000-mde dasax-
lebuli punqti, saavtomobilo gzebis,
navTob da gazsadenebis trasebis da didi

wyalsacavebis napirebis 25-30%-mde. amJa-

mad mewyruli procesebis saSiSroeba

emuqreba Jinvalis wyalsacavs, romelic q.
Tbilisis erT-erTi mTavari wyalmomara-

gebis obieqtia. mTlianobaSi CamoTvlili

sainJinro obieqtebis arealSi 2012 wli-

saTvis dafiqsirebuli iyo 2715 movlena.
sayuradReboa is garemoebac, rom qveynis

mTianeTis sivrceSi transformirebuli

Rvarcofebis 70%-mde pirdapir dakavSire-

bulia mewyrul-gravitaciul proceseb-

Tan. am mxriv gansakuTrebiT sayuradReboa
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aWaris mTiani zona. qveyanaSi geologiuri

stiqiiT miyenebuli saerTo zianis 80%-
mde mosaxleobisadmi, infrastruqturu-

li obieqtebisadmi da garemos degradaci-

isadmi, xolo ekonomikuri zaralis 70%-
mde mewyrul-gravitaciul movlenebze mo-

dis; sayuradReboa aRiniSnos, agreTve,
rom saqarTveloSi bolo 45 wlis manZil-

ze ekomigrantebis saxiT sxvadasxva ad-

gilze gadayvanili 60000-ze meti ojaxi-

dan 80%-ze meti aseve am movlenebs ukav-

Sirdeba.

ZiriTadi nawili 

 mewyrul-gravitaciuli movlenebis

ganviTareba-reaqtivaciisa da safrTxee-

bis Sesaxeb srul warmodgenas gvaZlevs

saqarTvelos teritoriis daraionebis

ruka, Sedgenili dazianebadobis xarisxi-

sa da saSiSroebis riskis mixedviT, rome-
lic dafuZnebulia geologiuri garemos

sensitiurobaze, adgilis klimatur piro-

bebze da mewyruli procesebis maprovoci-

rebel meteorologiuri elementebis ma-

xasiaTeblebze, seismoteqtonikur daZabu-

lobaze da geologiur garmeoSi adamia-

nis saqmianobis datvirTvis amtanianobis

kriteriumebis analizsa da maT integra-

lur damokidebulebaze (4). 
 mewyrul-gravitaviuli procesebis

fonuri aqtivobis pirobebSic ki saqarTve-

los ekonomikisadmi miyenebuli zarali

aTeuli milioni dolariT ganisazRvreba,
xolo procesebis eqstremaluri gaaqtiu-

rebis pirobebSi aseul milions Seadgens

da xSirad miliardian zRvarsac gadadis.
magaliTisaTvis, 1967-68 wlebis Semodgo-

ma-gazafxulze dasavleT saqarTveloSi

5000-mde axlad warmoqmnilma da gaaqtiu-

rebulma mewyrebma moicva 560 aTasamde ha

farTobi da usargeblo fondidan amovar-

da 30000-mde ha savarguli, daingra da da-

zianda 20000-mde sacxovrebeli saxli, sam
aseul kilometrze meti saavtomobilo

gzebi, 5000-mde ojaxi gadayvanili iqna

axal adgilze da zaralma 500mln. do-

lars gadaaWarba. 1975-76 wlebSi mxolod

afxazeTis zRvispireTSi mewyrebma daan-

gria 980 sacxovrebeli saxli da soflis

meurneobisaTvis gamousadegari gaxada

5400 ha savarguli. 1987-89 wlebis mew-

yrulma katastrofebma, rodesac TiTqmis

mTlianad moicva saqarTvelos terito-

ria. dinamikaSi myofi mewyrebis saerTo

raodenobam 30 aTass gadaaWarba; maT So-

ris marto dasaxlebul punqtebSi dafiq-

sirda 7735 mewyruli sxeuli, daingra da

dazianda 20-aTasamde sacxovrebeli sax-

li da sameurneo obieqti, romelTagan 9 
aTasze meti gadayvanili iqna axal adgil-

ze, xolo aWaraSi 20mln. kub. metris mocu-

lobis mewyrul kldenazvavSi daimarxa

sof. wablanas (xulos municipaliteti)
mniSvnelovani nawili 40-ze met adamian-

Tan erTad. 1991-92 wlebis raWa-imereTisa

da fasanauri-barisaxos maRalma energe-

tikulma miwisZvrebma provocireba gauke-

Tes 20000-mde mewyrul-gravitaciuli mov-

lenis ganviTarebas, romelTa negatiuri

zemoqmedebis qveS aRmoCnda 1500-mde da-

saxlebuli punqti, daiRupa 100-mde adami-

ani da samosaxlod uvargisi gaxda 332 
aTasamde ha miwis farTobi; 70mln m3 mocu-

lobis kldezvavis qveS daimarxa sof. xa-
xieTi (saCxere), xolo 150mln m3 moculo-

bis mewyerma mTlianad daangria 70 komli-

ani sof. Cordi, 170-200 mln. m3 moculobis

mewyrebma JaSqvisa da bajixevis soflebis

didi nawili (onis r-ni), aseve mTlianad

daangria cxinvalis zonis soflebi _ be-
loTi da sacxenisi (1). 
 sagulisxmoa, rom Tu adreul wlebSi

mewyruli procesebis gaaqtiurebis perio-

debi garkveuli ciklurobis kanonzomie-

rebas eqvemdebareboda da adgilis geo-
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logiuri garemosa da klimaturi pirobe-

bidan gamomdinare saSualod meordeboda

3-5 da 8-11 wlebis diapazonSi, XX sauku-
nis bolo aTwleulidan dawyebuli es ka-

nonzomireba mniSvnelovnad dairRva da

maTi gaaqtiurebis reJimi miRebul fonur-

ze zeviT qveynis umetes regionSi TiTqmis

yovel wels aRiniSneba xSiri afeTqebiT,

didi ekonomikuri zaraliT da mniSvnelo-

vani msxverpliT. amis naTeli dadasture-

baa 1995-2012 wlebSi saqarTveloSi umTav-

resad dasaxlebul teritoriebze ganxor-

cielebuli monitoringuli kvlevebis

arasruli monacemebi mewyrebis ganviTare-

bis dinamikaze da maT uaryofiT Sedegebze

(cxrili 1). 

saqarTvelos teritoriaze 1995-2015 wlebSi dafiqsirebuli mewyrul-gravitaciuli

movlenebis dinamikuri aqtivoba 

weli

gamovlenili

mewyrebis rao-

denoba

miaxloebiTi

zarali (mln.
lari)

adamianTa

msxverpli

1995 670 132 6
1996 610 80.3 3
1997 871 102 2
1998 543 67 5
1999 56 12 1
2000 65 13 1
2001 75 15 -
2002 69 13.8 1
2003 71 14.5 3
2004 949 147 4
2005 603 96 -
2006 356 70.5 1
2007 136 20.5 -
2008 311 48 8
2009 323 63.5 1
2010 250 20 3
2011 94 ucn. 3
2012 325 ucn. 1
2013 336 ucn. -
2014 727 ucn. -
2015 936 ucn. 4
sul 8376 915.1 47

amrigad 20 wlis periodSi dafiqsire-

buli iqna dinamikaSi myofi 8376 mewyruli

sxeuli, ramac qveyanas moutana ekonomiku-

ri zarali 978.6 mln. laris farglebSi da

imsxverpla 47 adamiani.
saqarTveloSi bolo perodSi mew-

yrul-gravitaciuli movlenebis arnaxu-

li masStabiT ganviTareba-reaqtivacia
sensitiur geologiur garemoSi ganapiro-

ba arastacionarul reJimSi mimdinare ge-

odinamikuri procesebis da geoekologiu-

ri situaciis garTulebebma, kerZod:
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1. globaluri klimaturi cvlilebe-

bis saerTo fonze mewyruli procesebis

maprovocirebeli uaryofiTi meteorolo-

giuri movlenebis (atmosferuli naleqe-

bi, tenianoba) gazrda-gaxSirebam;
2) kavkasiaSi maRali intensivobis mi-

wisZvrebis gaaqtiurebam;
3) adamianis ukiduresad maRalma pre-

singma geoekologiur garemoze da misi ba-

lansuri wonasworobis mkveTrma darRve-

vam (2,4). 
mewyrebi, romelTa warmoqmna-gaaqtiu-

reba ganpirobebulia atmosferuli nale-

qebis reJimuli ganawilebiT, ferdobebis

gawylovanebis xarisxiT da misgan ganpi-

robebuli “tenianobis efeqtis~ latentu-

rad mimdinare energetikuli damuxtviT,
razedac damokidebulia amgebeli qanebis

konsistenturi cvlilebebis da Zvris wi-

naRobis daqveiTeba kritikul zRvramde,
aseT mewyrebs vuwodebT klimatogenurs

(anu konsistenturs). am tipis mewyrebi

sargebloben saqarTveloSi masobrivi

ganviTarebiT, ikaveben saerTo raodeno-

bis 70%-ze mets da gvxvdeba yvela im kli-

matur-morfologiur zonaSi, romlis ze-

dapiris daxriloba 5-80-s aRemateba da

ferdobebi agebulia atmosferuli nale-

qebis mimRebi dadebiTi receptoruli Tvi-

sebebis mqone mewyruli procesebisadmi

mgrZnobiare qanebiT.
regionaluri geomonitoringuli da

reJimul-stacionaruli kvlevebis sta-

tistikuri analizi gviCvenebs, rom klima-

togenuri mewyruli procesebis dinamiku-

ri reJimi pirdapir damokidebulebaSi im-

yofeba mosuli atmosferuli naleqebis

gadaxris sidideebTan Sidawliur inter-

valSi mravalwliuri statistikuri nor-

mis pirobebSi da Sesabamis mocemul lan-

dSaftur-geologiuri garemos sivrceSi.
maTi gaaqtiurebis periodebi emTxveva at-

mosferuli naleqebis dadebiT balanss,
xolo procesis Caqroba Tu droebiTi sta-

bilizacia mravalwliuri normidan ga-

daxril naleqebis deficits. amasTan pro-

cesis Caqrobis Tu misi stabilizaciis re-

Jimi pirdapir damokidebulebaSia geolo-

giuri garemos Semadgeneli elementebis

sinkretulobaze. aRniSnuli pirobebidan

gamomdinare mewyruli procesebis saSiS-

roebis riskis kodirebisaTvis, maTi dina-

mikis reJimis cvlilebebTan mimarTebaSi

gamovyofT: 1) fonurze dabali (stabilu-

ri); 2) fonuri; 3) fonurze maRali (stre-
suli); 4) eqstremaluri; 5) paroqsizmuli.

konkretulad, rodesac mosuli naleqe-

bis raodenoba eqceva mravalwliuri nor-

mis sazRvrebSi (anu emTxveva statikuri

klimaturi reJimis pirobebs), mewyruli

procesebis dinamikuri reJimi sxva damate-

biT risk-faqtorebis gamoricxvis pirobeb-

Si, mimdinareobs fonuris mdgomareobis

doneze, rodesac wlis ganmavlobaSi mosu-

li atmosferuli naleqebis dadebiTi ba-

lansi mravalwliur normasTan mimarTeba-

Si 100-200mm-is farglebSia mewyruli pro-

cesebis reJimSi iwyeba gaaqtiurebis ten-

dencia, xolo naleqebis mosvlis SemTxve-

vaSi mravalwliuri normis zemoT 200-400mm
sazRvrebSi procesebis stresuli gaaqtiu-

reba, TiTqmis yvela droebiT stabiluri

mewyeri iwyebs gamococxlebas da axali

mewyrebi warmoiqmneba im geologiur gare-

moSi, romelTa deformaciis horizontebi

gamoirCeva maRalsensitiuri da sinTeza-

toruli TvisebebiT. wlis ganmavlobaSi

atmosferuli naleqebis mosvlis pirobeb-

Si 400-600mm zemoT mravalwliuri normi-

dan adgili aqvs mewyruli procesebis eq-

stremalur afeTqebas. imisda mixedviT Tu

atmosferos ra saxis cirkulaciur reJim-

Tan gveqneba saqme procesebis eqstremalu-

ri gaaqtiureba SeiZleba gadavides did re-

gionalur (paroqsizmul) masStabebSi,
romlis araerTi paradigma mogvepoveba sa-

qarTvelosa da saerTod kavkasiis region-

Si. Tumca qveynis geografiul-klimaturi

pirobebidan da geologiuri garemos yve-

la mdgeneli elementis sinkretuli moqme-
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debidan gamomdinare, eqstremaluri xasia-

Tis mewyrebis warmoqmna-reaqtivaciis pe-

riodebs Soris Sualedi meryeobs 2-4-dan

8-11 wlis diapazonSi da xSirad mewyrebis

gaaqtiurebis wlebic sxvadasxva regionSi

erTmaneTs ar emTxveva (grafiki 1-2). 

grafiki 1-2. atmosferuli naleqebis saSualo mravalwliuridan gadaxris grafiki aWarisa

(SavizRvispireTi) da kaxeTis (aRm. saqarTvelo) regionebis magaliTze

 Tu gaviTvaliswinebT mewyrul-gravi-
taciuli movlenebis gazrdis risks, rome-
lic mimdinareobs klimatis globaluri

cvlilebisa da Zlieri miwisZvrebis ganme-

orebadobis gaxSirebis saerTo fonze, ma-
Ti saSiSroebidan gamomdinare aucilebe-

lia im realuri informaciis arseboba Tu

ra masStabisa da riskis safrTxes uqadis

qveyanas am saxis procesebi.
 amrigad klimatogenuri xasiaTis mew-

yrebisagan mosaxleobis dacvisa da dis-

komfortis Tavidan acilebis erT-erT
mniSvnelovan RonisZiebad gvesaxeba mew-

yruli procesebis droisa da sivrceSi

ganviTareba-reaqtivaciis ufro srulyo-

fili kanonzomierebis Secnobis mizniT

aucilebelia rac SeiZleba meti informa-

cia gvqondes qveynis masStabiT mewyruli

movlenebis dinamikuri reJimis cvaleba-

dobis Sesaxeb, kontrolisa da SefasebiT

dawyebuli, prognozisa da marTviT dam-

Tavrebuli calkeuli regionebisaTvis ge-

ologiuri garemos receptoruli Tvise-

bisa da klimaturi pirobebis mkveTrad ga-

mokveTili indikatorebis mixedviT.
 mewyrul-gravitaciuli movlenebis

kvlevis sakiTxebSi gacilebiT rTul

problemebs vxvdebiT rodesac vixilavT

maTi warmoqmnis meanizmis pirobebs dakav-

Sirebuls teqtoseimogenur faqtorebTan,
romelTa formirebis xasiaTi sruliad

gansxvavebulia yvela sxva genetikuri ti-

pebisagan. teqtoseismogenuri mewyrul-
gravitaciuli movlenebisaTvis damaxasi-

aTebelia azonaluri gavrceleba da lo-

kalizdebian sxvadasxva saxis teqtoneku-

ri aSlilobebis aqtiur seismogenur zo-

nebSi, gansakuTrebiT iseTi pirveli rigis

zonaTaSorisi aSlilobebis sivrceSi,
rogorebicaa: kavkasionis mTavari regio-

naluri Secoceba; aWara-imereTis geosin-

klinuri mTaTa sistemisa da saqarTvelos

beltis dasavleT daZirvis gamyofi su-

ram-gokiSurisa da Coxatauris Secocebe-

bi; aRmosavleT kavkasionis naoWa-sistemi-
sa da saqarTvelos beltis aRmosavluri

daZirvis miopliocenuri struqturebis

gamyofi orxevis Secoceba da mravali

sxva msgavsi teqtonikuri aSlilobebi. am
genetikuri tipis mewyrul-kldezvavuri

movlenebi dakavSirebulia agreTve: kidu-
ra Secocebidan, rogoric aris raWa-leC-

xumis sinklinoriumis samxreTi frTis

(wesis, kldisubnis, tolis, WyviSis, lai-

laSis, oyureSis mewyrebi); fleqsurul

gaRunvebTan (aCigvaris mewyeri) da im mor-
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fostruqturul kvanZebTan, romlebic ga-

moirCevian didi amplitudis mqone niSan-

cvalebadi teqtonikuri moZraobebiT,
Rrmad CaWrili eroziuli xeobebiT da

warmoadgenen aqtiur seismogenerirebads.
d. lilienbergis (5) kvlevebiT dadgeni-

lia, rom kavkasiis regionSi seismurobis

mkveTri aqtiuroba Tanxvedrilia intensi-

uri azevebis saerTo fazasTan, amasTan

vertikaluri moZraobis gazrdasTan er-

Tad matulobs seismuri riskis yvela pa-

rametri da Sesabamisad ferdobul-gravi-
taciuli procesebis ganviTarebis siv-

rcobriv-droiTi masStabebi. mocemuli

Tezisi praqtikulad dasabuTebuli iqna

almaatis geodinamikur poligonze, sadac
yvelaze maRali vertikaluri moZraobebi

(60mm/w) dafiqsirebuli iyo didi miwis-

Zvrebis win (5). dRevandeli codnis done

saSualebas iZleva mxolod garkveuli

albaTobiT dadgenil iqnes Tu sad da ro-

gori siZlieris miwisZvrebi SeiZleba war-

moiqmnas im SemTxvevaSi Tu vflobT sta-

tistikur infomracias mocemuli geolo-

giur garemoSi momxdari miwisZvrebis Se-

saxeb. miuxedavad imisa, rom dinamiuri ge-

omorfologiis mkvlevarebi mniSvnelovan

adgils uTmoben seismodislokaciuri da

seismogravitaciuli movlenebis kvlevas,
jer kidev saTanado doneze Secnobili ar

aris miwisZvrebisa da didi mewyrul-gra-
vitaciuli movlenebs Soris urTierTko-

relaciuri kavSiri.
 kavkasia-pontidebis da Sua aziis mTian

regionebSi mewyrul-gravitaciuli movle-

nebis Sesaxeb arsebuli informaciis anali-

zi da uSualod saqarTvelos teritoriaze

ganxorcielebuli kompleqsuri geomorfo-

logiuri, geologiuri da seismologiuri

kvlevebi adastureben, rom didi mewyrul-
gravitaciuli movlenebi, ganviTarebuli

ZiriTad qanebSi (gansakuTrebiT kldovan-

Si) ver warmoiqmnebodnen im ferdobebze,
romlebsac ukve gamomuSavebuli aqvT damya-

rebuli homeostatizmi Tu ar iqneboda da-

Zabuli seismogenerirebadi teqtonikuri

rRvevebiT da provocirebuli Sesabamisi

energiis miwisZvrebiT. aseT mewyrebs piro-

biTad vuwodebT „ferdobSiga mewyrebs“ (6).  
 kvlevebma dagvarwmuna, rom am saxis ge-

omorfologiuri fenomenebis Seswavla ga-

mogvadgeba rogorc bunebrivi indikatore-

bi jer kidev geografiulad ucnobi teri-

toriebis sivrceSi paleo da istoriuli

miwisZvrebis arsebobisa da maTi mosalod-

neli ganmeorebis riskis SefasebaSi, xolo

meore mxriv dagvexmareba im cocxali teq-

tonikuri rRvevebis (gansakuTrebiT loka-

luris) adgilis dadgenaSi, romelic geo-

logiurad Znelad kartirebadia.
 teqtoseismogenuri mewyrul-gravita-
ciuli movlenebi drois warmoqmnis Tva-

sazrisiT pirobiTad dayofili gvaqvs sam

kategoriad: 1. pleistocenis periodis ge-

ologiur etapad; 2. holocen-istiriul
periodad; 3. Tanamedrove etapad (bolo

300 wlis periodi).
 dReisaTvis saqarTvelos teritoriaze

teqtoseismogenuri mewyrul-gravitaciu-
li movlenebi dafiqsirebulia or aTasze

meti. rogorc wesi am saxis movlenebis mo-

culobebi umeteswilad didi da grandio-

zulia (aTeul da aseul mln. m3) da gamo-

irCevian ferdobebis Rrma deformaciiT

(ramdenimem aTeuli metridan 100-250m-mde).
am saxis gamorCeul seismogenur movle-

nebs miekuTvneba kavkasionis qedis dasav-

leTi daboloebis utriSis da misi aRmo-

savleT nawilis – lagodexi-zaqaTalas

seismogenuri zonis pleistocenuri peri-

odis grandiozuli kldezvavebi (40-
250mln m

3
moculobebi) da focxvrevis

kldezvavi, romelic warmoiqmna raWis

qedze focxver-xixaTis rRvevis zonaSi

qveda plesitocenSi md. rionis xeobis

marcxena ferdze daaxloebiT 1.0km3
mocu-

lobiT da misi nazvaviT gadaketil mdina-

reSi dagrovda 300m-mde simZlavris alu-

viuri naleqebi.
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 holocen – istoriuli periodis – ber-
Tayanis, Tmogvis (md. mtkvris xeobis zemo

weli), gordis (md. cxeniswylis xeoba), ba-
zaleTis da barisaxos – 50-100mln m

3 (md.
aragvis auzi),
 Tanamedrove periodis – amtyelis

1891w – 150mln
3 (md. kodoris auzi), riwis – 

100mln m
3 (md. bzifis auzi, me-18 saukune),

danisparaulis – 90mln m
3
moculobis (md.

aWariswylis auzis zeda nawili da mrava-

li sxva).
 teqtoseismogenuri mewyrebis provo-

cirebaze miwisZvrebis faqtorebis gavle-

na gamoisaxeba difeenciulad da damoki-

debulia wyvetiTi dislokaciebis zoneb-

Si teqtogenuri ferdobebis daZabulobis

xarisxze da misi geologiuri garemos di-

namikur mdgomareobaze.
 erT SemTxvevaSi ferdobebi, romlebic

winaswar gansazRvrulia seismogravitaci-

uli aSlilobebis maRali daZabulobiT,
Zlieri miwisZvrebis periodSi myisve rea-

gireben maT mdgradobaze, rogorc „Zalis

faqtori“ da warmoqmnian grandiozuli mo-

culobebis mewyrebsa da kldezvavebs.
 meore SemTxvevaSi sxvadasxva energiis

seismuri rxevebi, romlebic dakavSirebu-

lia gansxvavebuli stratigrafiul-li-

Tologiuri Sedgenilobis da fizikur-me-
qanikuri Tvisebebis mqone qanebiT agebul

geodinamikurad daZabul morfostruqtu-

rul blokebTan, iwveven ferdobebis ga-

moyvanas zRvruli wonasworobidan da

qmnian realur pirobebs mewyrul-gravita-
ciuli movlenebis intensiuri ganviTare-

bisaTvis. amis naTel dadasturebas iZle-

va 1991 wlis raWa-imereTis (dasavleT sa-

qarTvelo) maRali energetikuli klasis

(9 bali) miwisZvrebi, romlebmac gamoiwvi-

es aramarto aseulobiT axali mewyris

provocireba, aramed ferdobebi moiyvanes

iseT kritikul daZabulobaSi, rom uax-

loesi 15-20 wlis manZilze adgili hqonda

mewyruli movlenebis gaaqtiurebas yo-

velwliurad saSualo fons zemoT ukve

klimaturi faqtorebis zemoqmedebis Se-

degad.
 aRsaniSnavia, rom kavkasiaSi me-20 sau-
kunis 40-iani wlebidan iwyeba seismogenu-

ri struqturebis regeneracia da seismuri

intensivobis zrda, rigi seismoteqtoniku-

ri mewyrebis gamococxleba da maTi ara-

erTjeradi ganaxleba. rogorc wesi mo-

saxleobisa da infrastruqturuli obieq-

tebisaTvis yvelaze ufro did saSiSroe-

bas warmoadgenen is seismogravitaciuli

obieqtebi, romelTa ganmeorebas adgili

aqvs dabali seimuri energiis pirobebSic.
amis magaliTad SeiZleba moyvanil iqnas

md. yvirilas xeobaSi icqisisa da iTavazis

mewyrebi (saCxeris municipaliteti), cage-
ris raionSi md. rionis xeobaSi lailaSi-

sa da tviSis mewyrebi, md. cxeniswylis xe-

obaSi gvesos mewyrebi da mravali sxva.

daskvna 

amrigad, kvlevebma daadastures, rom

kavkasiis regionSi da gansakuTrebiT sa-

qarTvelosTan mimarTebaSi, imdenad

rTul da mravalpalitrian mewyrul-gra-
vitaciul movlenebTan gvaqvs saqme, rom am
mimarTulebiT aucilebelia am problemi-

sadmi kidev ufro Rrmad Cawvdoma, gansa-

kuTrebulad kompleqsuri midgomas (geo-
logiuri, geomorfologiuri, geofiziku-

ri) saWiroebs teqtoseismogravitaciuli

movlenebis Seswavla, romlis safuZvel-

ze GIS sistemaSi Sedgenili specializi-

rebuli ruka kargi sawindari iqneba jer

kidev paleomiwisZvrebis Sesaxeb ucnobi

damatebiTi informaciis miRebisa da maTi

SesaZlo warmoqmnis arealebis dadgenis

am saxis geomorfologiuri fenomenebis

gamoyenebiT.
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hidroteqnika da melioracia

simindis jiSis “ajameTis TeTris~ marcvlis, Calisa da

saerTo biomasis mier niadagidan gamotanili sakvebi

nivTierebebi Sida qarTlis (muxranis) sarwyavi

sistemis pirobebSi 

o. xaraiSvili, n. mebonia, q. royva, l. baidauri,
m. lomiSvili, m. kikabiZe

E-mail: xaraishvili.nona@yandex.ru

saqarTvelos teqnikuri universiteti

guramiSvilis 17, 0141, Tbilisi, saqarTvelo

Sesavali

sasoflo-sameurneo kulturaTa mov-

la-moyvanis intensiuri teqnologia Tavis

mxriv efuZneba mosavlianobis daprogra-

mebas, anu kompleqsuri urTierTdakavSi-

rebuli RonisZiebebis SemuSavebas, ro-

melTa drouli da maRalxarisxovani Ses-

ruleba uzrunvelyofs daprogramebuli

mosavlis miRebas.

ZiriTadi nawili 

 daprogramebuli mosavlis miReba mo-

iTxovs momijnave mecnierebebis (mcenare-
Ta fiziologiis, agroqimiis, melioraci-

is, meteorologiis da a.S) mier dagrovi-

li informaciis da maT Soris Catarebuli

mindvris cdebis Sedegebis winaswar damu-

Savebas, xolo Tu aseTi monacemebi ar moi-

poveba mocemuli regionisaTvis, maSin un-

da Catardes saTanado savele eqsperimen-

tebi. am Tvalsazrisidan gamomdinare, si-
mindis jiSis “ajameTis TeTris“ mosavli-

anobis daprogramebasTan dakavSirebiT

muxranis sarwyavi sistemis pirobebSi Ca-

tarda cdebi, sadac Seswavlil iqna sxva-

dasxva rwyvis reJimisa da mineraluri sa-

suqebiT ganoyierebis sxvadasxva normebis

gavlena simindis jiSis „ajameTis TeT-

ris“ marcvlis, Calis da saerTo biomasis

mosavlianobaze da qimiur Semadgenloba-

ze. maT Soris, Seswavlil iqna sakvebi niv-

Tierebebis gamotana niadagidan mcenaris

mier, rasac Zalian didi mniSvneloba aqvs

aramarto produqciis xarisxisa da gano-

yierebis optimaluri normebis gansazRvi-

rasTvis, aramed garemos dacvis Tvalsaz-

risiTac. aRniSnuli cdebis Sedegebi aR-

niSnulia 1 cxrilSi.
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simindis jiSis „ajameTis TeTris“ marcvlis, Calis,
saerTo biomasis mier gamotanili sakvebi nivTierebebi, kg/ha.

cxrili  1 

cxrilSi motanili monacemebi naTlad

metyvelebs, rom sxvadasxva rwyvis reJimi

da ganoyierebis normebi garkveul kanon-

zomier zegavlenas axdenen mcenaris mier

niadagidan sakvebi nivTierebebis gamotana-

ze. mosavlis daprogramebisaTvis mniSvne-

lovania maTi gamosaxva analizuri saxiT,
formulebis meSveobiT, korelaciuri ana-

lizis da sxva maTematikuri meTodebis ga-

moyenebis safuZvelze, rac eqsperimentuli

monacemebis farTo ganzogadebis saSuale-

bas iZleva. winawar SemoviRoT aRniSvnebi:
 ym ; yC ; yb – simindis marcvlis, Calis,

saerTo biomasis mosavali, c|ha;

; ; - simindis marcvlis, Calis,
saerTo biomasis mosavali usasuqo vari-

anti (gaunoyierebeli);

;  ;

- marcvlis ,Calis da

saerTo biomasis mosavlis namati gaunoyi-

erebel variantTan SedarebiT, c|ha;

-azotis gamotana marcvlis,
Calisa da saerTo biomasis mier, kg|ha;

-fosforis gamotana mar-

cvlis, Calisa da saerTo biomasis mier,
kg|ha

-kaliumis gamotana mar-

cvlis, Calisa da saerTo biomasis mier,
kg|ha;

fosforis, kaliumisa da azotis gamo-

tana usasuqo gaunoyierebel variantSi av-

RniSnoT 0-iani indeqsiT: ; ; ;

; ; ; ; ;
mosavlis namatis mier gamotanili qi-

miuri elementebis raodenobis aRniSvnebi

sakvebi nivTierebis

gamotana marcvlis mi-

er kg/ha

sakvebi nivTierebis

gamotana Calis mier

kg/ha

sakvebi nivTierebis ga-

motana saerTo bio ma-

sis mier, kg/ha
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a
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S
i
,

c
/h
a

N P2O5 K2O5

60% 1 usasuqo 18,41 22,617 7,650 6,038 31,13 16,21 4,930 44,048 49,54 38,827 12,580 50,086 

60% 2 N90 P120 K90 32.51 50.407 16.208 13.719 56.06 33.16 10.930 88.57 83.567 83.567 27.138 96.687 

60% 3 N120 P180
K120

40.35 64.447 22.552 17.915 67.17 40.825 13.534 99.613 107.52 105.272 36.095 117.528 

70% 1 usasuqo 30.69 36.983 15.397 10.925 52.02 29.187 10.746 75.450 82.71 66.170 26.143 86.375 

70% 2 N90 P120 K90 48.17 71.974 30.354 21.676 77.69 46.437 18.986 114.417 125.86 118.411 49.340 136.093 

70% 3 N120 P180

K120

57.88 89.214 38.143 27.39 90.43 54.803 23.037 134.107 148.31 144.097 61.18 161.26 

80% 1 usasuqo 37.71 43.990 20.523 15.084 58.91 32.007 15.147 90.460 96.62 75.997 35.670 105.544 

80% 2 N90 P120 K90 55.38 80.160 35.098 28.409 82.65 48.047 21.247 125.35 138.031 128.207 56.345 153.759 

80% 3 N120 P180
K120

65.76 97.620 47.447 35.247 95.31 56.07 25.193 145.79 161.07 154.379 72.640 180.785 
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Sesabamisad iqneba:

 ; ; ;

; ;  ; 

; ;  ; 

 gamoirkva, rom namatis mier gamotanili sakvebi nivTierebebis raodenoba yvela Sem-

TxvevaSi emorCileba wrfewiris kanons da gamoisaxeba Semdegnairad:

N ( ), kg|ha;

N( ), kg|ha;

N( ), kg|ha

P ( ), kg|ha

P( ), kg|ha;

P( ), kg|ha

K ( ), kg|ha;

K( ), kg|ha;

K( ), kg|ha

sadac N; N; N; P; P; P; K; K; 
K aris wrfis sakuTxo koeficientebi,

romlebic gamoxatavs TiToeuli centne-

ri mosavlis namatis mier niadagidan gamo-

tanil sakveb nivTierebebs kg-iT an pro-

centebSi. am koeficientis cvalebadobis

diapazoni da saSualo mniSvnelobebi nia-

dagis rwyvis wina tenianobis mixedviT mo-

cemulia me-2 cxrilSi, sadac naCvenebia

gamotanili sakvebi nivTierebebis simin-

dis, Calis, marcvlis saerTo Sromis mo-

savlis namati TiToeulis mier gamotani-

li nivTierebebis raodeneba an %-Si.

simindis, Calis, marcvlis saerTo Sromis mosavlis namatis

TiToeulis mier gamoTanili nivTierebebis raodeneba kg/c an %–Si
cxrili  2

marcvlis mosavlis naSTi

TiToeuli centris mier

gamotanili sakvebi nivTie-

rebebi, ; %. 

mosavlis naSTi TiToe-

uli centris mier gamo-

tanilisakvebi nivTiere-

bebi , ; %. 

saerTo biomasis danamatis

TiToeuli centneris mier

gamotanili sakvebi nvTiere-

bebi, ; %. 

n
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N P2O5 K2O5 jami N P2O5 K2O5 jami N P2O5 K2O5 jami

 60% 
cvaleba-

dobis dia-

pazoni

1,901
-
2,014

0,606-
0,716

0.541-
0.569

0.680-
0.710

0,239
–
0,252

1,540-
1,587

1,146-
1,204

0,373-
0,433

1,154-
1,194
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saS. mniS-

vneloba

1,954 0,671 0.549 3.174 0.694 0,245 1,564 2,503 1,173 0,409 1,175 2,757

procentu-

li Tanaf.

61,56 21.14 17.30 100 27.73 9,79 62,48 100 42,55 14,83 42,62 100

cvaleba-

dobis dia-

pazoni

1,921
-
2,002

0.836-
0.86

0.602-
0.624

0.669-
0.722

0,320
–
0,364

1,518 1,187-
1,240

0,534-
0,573

1,140-
1,174

saS. mniS-

vneloba

1,952 0,850 0.613 3.415 0.692 0,336 1,540 2,568 1,217 0,551 1,152 2,920

70%

procentu-

li Tanaf.

57,16 24.89 17.95 100 25.95 13,08 59,97 100 41,68 18,27 39,45 100

cvaleba-

dobis dia-

pazoni

1,912
-
2,047

0,824-
1.145

0.718-
0.836

0.676-
0.73

0,257-
0,310

1,470-
1,565

1,216-
1,266

0,499-
0,679

1,167-
1,405

saS. mniS-

vneloba

1,955 0.978 0.761 3,694 0.697 0,283 1,527 2,507 1,249 0,588 1,251 3,088

 80% 

procentu-

li Tanaf.

52,92 26.48 20.60 100 27.93 11,32 39,89 100 40,45 19,04 40,51 100

cxrili 2-dan Cans, rom simindis mar-

cvlis mosavlis namatis TiToeuli c-is
mier gamotanili azotis raodenoba TiT-

qmis erTnairia (1,95kg/c) niadagis teniano-

bas yvela reJimis pirobebSi, xolo fos-

foris da kaliumis sakvebi nivTierebebis

jami (N+P2O5+ K2O5) raodenoba TandaTan ma-

tulobs, niadagis tenianobis reJimis ga-

didebis kvalobaze. rac Seexeba sakvebi

nivTierebebis Tanafardobas, niadagis te-

nianobis gadidebasTan erTad azotis pro-

centuli Semcveloba TandaTanobiT kle-

bulobs da am angariSze maTulobs fos-

foris da kaliumis procentuli Semcve-

loba.
Calis mosavlis namatis erTeulSi

azotis Semcveloba niadagis tenianobis

reJimis miuxedavad iseTivea, (0,69kg/c) ro-
gorc marcvalSi, kaliumis raodenoba ki

umniSvnelod matulobs tenianobis reJi-

mis gadidebasTan erTad. rac Seexeba fos-

foris da sakvebi nivTierebis jams, maT mi-

marT raime kanonzomiereba niadagis tenia-

nobis reJimTan damokidebulebiT ar Cans.
igive iTqmis sakvebi nivTierebebis gamota-

nis procentul Tanafardobaze.
saerTo biomasis mosavlis namatis Ti-

Toeuli c-is mier gamotanili sakvebi niv-

Tierebebis raodenobis mimarT SeimCneva

Semdegi kanonzomiereba. tenianobis reJi-

mis gadidebasTan erTad matulobs azo-

tis, fosforis da sakvebi nivTierebaTa

jamis raodenoba, klebulobs azotis pro-

centuli Semcveloba, xolo fosforisa

ki piriqiT – matulobs. kaliumis mimarT

konkretulad raimes Tqma SeuZlebelia.
ama Tu im produqciis mosavlis TiToe-

uli c-is mier gamotanili sakvebi nivTie-

rebebis raodenoba gamoisaxeba Semdegi

formuliT:

b=

an SegviZlia asec warmovadginoT:
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sadac aris marcvlis, Calis an saerTo

biomasis TiToeuli c-is mier gamotanili

azotis, fosforisa da aliumis raodeno-

ba kg/c an %-Si;
 A – marcvlis, Calis an saerTo bioma-

sis mosavlis mier gamotanoli sakvebi niv-

Tierebebis raodenoba 1ha farTobze, c/ha;
 – marcvlis, Calis an saerTo bioma-

sis mosavlis mier gamotanoli sakvebi niv-

Tierebebis raodenoba gaunoyierebel

(usasuqo) variantSi;

 y – marcvlis, Calis an saerTo bioma-

sis mosavali,  c/ha ;
- marcvlis, Calis an saerTo bioma-

sis mosavali gaunoyierebel variantSi

(usasuqo),  c/ha ;
irkveva, rom naklebia Sesabamis a si-

dideze, misi faqtiuri mniSvnelobebi da

procentuli Tanafardoba mocemulia 3
cxrilSi. faqtiur da formuliT gansaz-

Rvrul mniSvnelobebs Soris sxvaoba ar

aRemateba 10%–s.

TiToeuli centneri simindis jiSis “ajameTis TeTris„ marcvlis, Calisa da

saerTo biomasis mier gamotanili sakvebi nivTierebebi kg/c an % da maTi

procentuli ganawileba

cxrili  3 

sakvebi nivTierebis gamota-

na marcvlis mier, kg/ha

sakvebi nivTierebis gamotana Ca-

lis mier, kg/ha

sakvebi nivTierebis gamota-

na saerTo biomasis mier mi-

er, kg/ha
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60% 1 usasuqo 18,41 1,128 
62,34

0,415 
21,07

0,327 
16,59

1,970 
100

31,13 0,520 
24,86

0,158 
7,55

1,414 
67,59

2,092
100

49,54 0,784 
38,26

0,254 
12,40

1,011 
40,44

2,049 
100

60% 2 N90 P120

K90

32.51 1,550 
62,73

0,499 
20,19 

0,422 
17,08

2,471 
100

56.06 0,592 
26,11

0,195 
8,60

1,480 
65,29

2,267100 83.567 0,944 
40,31

0,306 
13,07

1,092 
46,62

2,342 
100

60% 3 N120

P180

K120

40.35 1,597 
61,42

0,559 
21,50

0,444 
17.08

2,600 
100

67.17 0,607 
26,48

0,202 
8,81

1,483 
64,71

2,92 100 107.52 0,979 
40,66

0,336 
13,95

1,093 
45,39

2,408 
100

70% 1 usasuqo 30.69 1,205 
58,44

0,501 
24,30

0,356 
17,26 

2,082 
100

52.02 0,561 
25,29

0,207 
9,33

1,450 
65,38

2,218100 82.71 0,800 
37,04

0,316 
4,63

1,044 
48,33

2,160 
100

70% 2 N90 P120

K90

48.17 1,494 
58,04

0,630 
24,48

0,450 
17,48

2,574 
100

77.69 0,598 
25,83

0,224 
10,54

1,473 
63,63

2,315100 125.86 0,941 
38,98

0,392 
16,24

1,081 
44,78

2,414 
100

70% 3 N120

P180

K120

57.88 1,541 
57,67 

0,659 
24,67

0,659 
17,66

2,672 
100

90.43 0,607 
25,83

0,225 
10,87

1,483 
63,24

2,345100 148.31 0,071 
39,30

0,412 
16,67 

1,088 
44,03

2,471 
100

80% 1 usasuqo 37.71 1,166 
55,26

0,544 
25,78

0,400 
18,06

2,110 
100

58.91 0,543 
23,25

0,257 
11,01

1,535 
65,74

2,445100 96.62 0,286 
34,98

0,369 
14,42 

1,092 
48,60

2,247 
100

80% 2 N90 P120

K90

55.38 1,447 
55,78

0,634 
24,44

0,513 
19,78

2,594 
100

82.65 0,581 
24,67

0,257 
10,91

1,517 
64,42

2,355100 138.03
1

0,929 
37,90

0,408 
16,65

1,114 
15,45

2,451 
100

80% 3 N120

P180

K120

65.76 1,484 
54,16

0,721 
26,31

0,535 
19,53

2,740 
100

95.31 0,596 
24,97

0,264 
11,06

1,537 
63,97

2,387100 161.07 0,958 
37,850

0,451 
17,82

1,122 
44,33

2,513 
100 

 cxrilis saerTo analizi gviCvenebs

rom, SesamCnevia Semdegi kanonzomierebe-

bi: niadagis tenianoba yvela reJimis piro-

bebSi ganoyierebis normebis gadidebasTan

erTad matulobs, rogorc marcvlis, Ca-

lisa da saerTo biomasis mosavalis Ti-
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simindis jiSis “ajameTis TeTris~ marcvlis, Calisa da saerTo biomasis mier niadagidan 
gamotanili sakvebi nivTierebebi Sida qarTlis (muxranis) sarwyavi sistemis pirobebSi 



   

Toeuli centneris mier gamotanili cal-

keuli sakvebi nivTierebebis raodenoba,
ise maTi jamic, tenianobis reJimis gadide-

basTan erTad marcvalSi azotis procen-

tuli Semcveloba klebulobs, magram sa-

magierod matulobs fosforis da kaliu-

mis Semcveloba. aseve, SesamCnevia azotis

procentuli Semcvelobis Semcireba da

samagierod fosforis Semcvelobis gadi-

deba rogorc Calis, aseve saerTo bioma-

sis mosavalSi. magram kaliumis mimarT

TvalsaCinod gamoxatul msgavs kanonzo-

mierebas adgili ar aqvs.

 zemoT moyvanili formulebi da cdis

monacemebi ganzogadebis saSualebas iZ-

leva, risTvisac saWiroa niadagis mocemu-

li tenianobis reJimis pirobebSi ganisaz-

Rvros mosavali da sakvebi nivTierebebis

gamotana mxolod or SemTxvevaSi – minera-
luri sasuqebiT ganoyierebis gareSe da

ganoyierebis erT–erTi Cveulebrivi nor-

mis pirobebSi, rac sakmarisia mosalodne-

li Sedegebis prognozirebisaTvis, praq-

tikisaTvis dasaSvebi sizustiT, ganoyie-

rebis sxvadasxva normis SemTxvevaSi.
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garemos dacva 

niadagis eroziis sawinaaRmdego, bunebrivi masalisagan

 damzadebuli, Tanamedrove geoxaliCis  

laboratoriuli kvleva 

irina xubulava

 E-mail: khubulavairina@gmail.com

saqarTvelos teqnikuri universitetis

cotne mircxulavas saxelobis

wyalTa meurneobis instituti

i WavWavaZis gamz 60b, 0179, q Tbilisi saqarTvelo

Sesavali

dedamiwaze mimdinare klimaturi

cvlilebebis fonze da aseve mcenareuli 

safaris  Semcirebis, aramdgradi  miwaT-

sargeblobis da miwisqveSa wylebis zedme-
ti  gamoyenebis gamo ukanasknel periodSi

intensiuri xasiaTi miiRo niadagis erozi-

ulma procesebma.

Tanamedrove msoflioSi niadagis ero-

ziul procesebTan brZolis mimarTule-

biT biomravalferovnebis aRsadgenad gan-

sxvavebul klimatur pirobebSi sxvadas-

xva qanobis mqone mowyvlad ferdobebze

intensiurad gamoiyeneba sxvadasxva masa-

lisagan damzadebuli geoxaliCebi [1]. 

ZiriTadi nawili 

 zemoaRniSnulis gaTvaliswinebiT,
naSromSi warmodgenilia saqarTvelos

teqnikuri universitetis c. mircxulavas

saxelobis wyalTa meurneobis institu-

tis garemos dacvisa da sainJinro ekolo-

giis ganyofilebis bazaze damuSavebuli

niadagis eroziis sawinaaRmdego geoxali-

Ca „lufaeromatze“ ganxorcielebuli

laboratoriuli kvlevebi.
 ganxorcielebuli laboratoriuli

kvlevis mizania geoxaliCa „lufaeroma-

tis“ niadagis eroziis sawinaaRmdego Se-

saZleblobebis Sefaseba, raTa igi moma-

valSi gamoyenebul iqnes rogorc efeqtu-

ri RonisZieba niadagis degradaciis mini-

mumamde dasayvanad da mowyvlad ferdob-

ze biomravalferovnebis aRsadgenad.
miznis misaRwevad Cem mier gamWvirvale

0,3 m
2
farTobis mqone yuTSi Cayrili iqna

erozirebuli ferdobidan aRebuli nia-

dag-grunti (niadag-gruntis simkvrive mi-

axloebulia bunebriv mdgomareobaSi ar-

sebul niadag-gruntis simkvrivesTan. mas-
ze dafenil iqna mcenare lufas mSrali

nayofisagan Seqmnili geoxaliCa „lufae-

romati“ (foto 1), romelic damagrebulia

niadagis zedapirze xis ankerebis saSua-

lebiT. geoxaliCis labirinTisebr-boWko-
van SreSi moTavsebul iqna mcenare koin-

daris Teslisa da nayofieri niadagis na-

revi. mcenare koindaris wyalmoTxovnile-

bis gaTvaliswinebiT, geoxaliCis SreSi

moTavsebuli mcenaris Teslebis optima-

luri vegetaciis uzrunvelsayofad yo-

veldRe xorcieldeboda morwyva 0,5 l

wylis moculobiT.
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niadagis eroziis sawinaaRmdego, bunebrivi masalisagan  damzadebuli,  

Tanamedrove geoxaliCis laboratoriuli kvleva 

foto 1. erozirebuli ferdobidan motanili niadag-gruntiT Sevsebul polieTilenis yuTze

dafenili geoxaliCa lufaeromatis saerTo xedi

 kvlevis dawyebidan 6 dRis Semdeg geoxaliCa „lufaeromatze“ aRmocenda masSi mo-

Tavsebuli mcenare koindari (foto 2). 

foto 2. geoxaliCa – lufaeromatze aRmocenebuli mcenareebis saerTo xedi

kvlevis dawyebidan 6 dRis Semdeg

 kvlevis periodSi laboratoriaSi

izomeboda haeris temperatura da tenia-

noba, aseve saeqsperimento yuTSi moTav-

sebuli niadagis tenianoba, pH da sinaT-

lis talRis sigrZe. morwyva xorciel-

deboda geoxaliCaSi CaTesili mcenaree-

bis wyalmoTxovnilebis gaTvaliswine-

biT. drois 2 dRiani intervaliT izome-

boda mcenareTa amonayaris simaRleebi

(cxrili 1). 
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cxrili 1 
laboratoriuli dakvirvebebi geoxaliCa „lufaeromatze“

TariRi
haeris

t0

haeris teni-

anoba,% 
niadagis

t0

niadagis te-

nianoba, % 

sinaTlis

talRis

sigrZe, nm
pH

amonayaris

simaRleebi,sm

25.10.16 9,3 81,6 8 41,4 560 8
26.10.16 7.4 82.2 6 41.4 550 8
27.10.16 10.3 78.7 9 45 550 8
28.10.16 11.0 80.3 10 56.4 400 8
29.10.16 11.2 80.4 10 40.0 450 8
30.10.16 10.7 81.8 10 42.4 450 8 0,2 
31.10.16 10.3 81.7 9 42.4 400 8 0,5 
01.11.16 10.0 79 9 39.3 400 8 0,9 
02.11.16 10,3 78.6 9 38.6 500 8 1,3 
03.11.16 10.4 81.6 9 39.3 700 8 1,6 
04.11.16 12,6 77.6 11 41.4 1500 8 2,3 
05.11.16 10,9 77.6 10 41.4 1500 8 2,7 
06.11.16 12,7 79,7 11 45 600 8 3,4 
07.11.16 12,8 78,8 12 45 500 8 3,9 
08.11.16 12,9 75,3 12 36,4 600 8 4,5 
09.11.16 13,2 78,3 12 40.7 900 8 5,0 
10.11.16 12,7 83,1 12 38,6 500 8 5,5 
11.11.16 14,1 79 13 36,4 1000 8 5,9 
12.11.16 13,3 77,3 12 42,1 1000 8 6,2 
13.11.16 12,7 84 12 39,3 400 8 6,5 
14.11.16 13,3 73,7 12 42,1 1000 8 6,8 
15.11.16 14,0 84 13 46,4 500 8 7,2 
16.11.16 11,5 87 10 45,7 100 8 7,4 
17.11.16 11,9 74,8 11 42,1 700 8 7,5 
18.11.16 11.8 71,2 11 36,4 1200 8 7,7 
19.11,16 11,5 87 10 45,7 100 8 7,9 
20.11.16 6,7 76,3 6 41,4 100 8 8,1 
21.11.16 6,8 76,4 6 41,4 100 8 8,2 
22.11.16 6 76 5 45,0 100 8 8,4 
23.11.16 5 75 4 38,6 100 8 8,6 
24.11.16 5 75 4 38,6 100 8 8,8 
25.11.16 5 66 4 40 100 8 9,0 
26.11.16 6,9 76,4 6 42,8 400 8 9,2 
27.11.16 7,0 71,3 6 40 400 8 9,5 
28.11.16 5,7 76.4 6 42,8 500 8 9,8 

agreTve dadginda zemoaRniSnuli monacemebis saSualo mniSvnelobebis drosTan

damokidebuleba (nax. 1, 2, 3, 4, 5).  
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nax.1. haeris saSualo temperaturis drosTan damokidebulebis grafiki

nax. 2. haeris saSualo tenianobis drosTan damokidebulebis grafiki

nax. 3. niadagis saSualo temperaturis drosTan damokidebulebis grafiki 
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nax. 4. niadagis saSulalo tenianobis drosTan damokidebulebis grafiki

nax. 5. sinaTlis talRis saSualo sigrZis drosTan damokidebulebis grafiki

nax. 6. mcenare koindaris amonayaris drosTan danokidebulebis grafiki

 kvlevis dawyebidan 34 dRis Semdeg geoxaliCaze amosuli mcenare koindaris amona-

yaris simaRle da sixSire ase gamoiyureba (foto 3). 
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niadagis eroziis sawinaaRmdego, bunebrivi masalisagan  damzadebuli,  

Tanamedrove geoxaliCis laboratoriuli kvleva 

foto 3. geoxaliCa – lufaeromatze aRmocenebuli mcenareebis

saerTo xedi kvlevis dawyebidan 34 dRis Semdeg

daskvna 

amrigad, Catarebulma laboratori-

ulma kvlevebma gamoavlina geoxaliCa 

`lufaeromatis~ niadagis eroziis sawina-

aRmdego da mowyvlad ferdobze biomra-

valferovnebis aRdgenis potenciali da

Seqmna safuZveli geoxaliCa `lufaeroma-

tis“ samomavlod dasanergad.
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a n o t a c i e b i

hidroteqnikuri nagebobebis  

saimedooba da riski

md. mtkvris qveda welSi 
wyaldidobebis

riskis Semcireba 

v. alievi 1,2, e. ganbarovi 2, b. garaeva 2,

z. ramazanli 2, e. kafarovi 3

1)
Sps azerbaijanis rwyvisa da daSrobis 

teqnikuri momsaxureba 

2) azerbaijanis melioraciisa da wyal-

Ta meurneobis instituti 

3) azerbaijanis arqiteqturisa da mSe-

neblobis saxelmwifo universiteti 

q. baqo, azerbaijani 

statia eZRvneba md. mtkvris qveda 

welSi moulodnel wyaldidobebs da min-

geCauris miwis kaSxlisa da napirsamagri 

nagebobebis garRvevis riskis analizs, 

romelic moicavs safrTxis wyaroebs, 

mdinare mtkvris qveda welSi sagangebo 

situaciebis marTvisa da prevenciuli 

zomebis monacemTa bazis Seqmnas. 

sakvanZo sityvebi:^md. mtkvari, wyal-

didoba, riskis Semcireba, kaSxlis 

usafrTxoeba. 

garemos dacva 

Savi zRvis wylisa da haeris 
fardobiTi temperaturis 

 kvleva saimedoobisa da riskis 
Teoriis gamoyenebiT 

a. gavardaSvili

saqarTvelos teqnikuri universiteti

Tbilisi saqarTvelo 

doqtoranturis saganmanaTleblo

programis „Savi zRvis ekologiuri para-

metrebis kvleva multimediuri bazebis

safuZvelze“ dafinansebiT Savi zRvis ak-

vatoriaSi gazomil iqna wylisa (t1) da hae-

ris (t2) temperatura da saimedoobisa da

riskis Teoriis gamoyenebiT dadgenilia

fardobiTi temperaturis (t1/t2), histogra-

mis grafiki da Sesabamisi funqciis sim-

kvrivis ganawilebis kanoni.
sakvanZo sityvebi: Savi zRvis akvato-

ria, wylisa da haeris temperatura, far-

dobiTi temperatura.
garemos dacva 

hidrologia da ekologia

mdinareebis – laqnaSerasa da leqvera-
ris wyalSemkreb auzebSi mTis ferdo-
bebis eroziis prognozi niadagis da-
nakargebis eroziuli procesebis uni-
versaluri gantolebis gamoyenebiT 

g. gavardaSvili
1,2)

1)
saqarTvelos teqnikuri universitetis

cotne mircxulavas saxelobis

wyalTa meurneobis instituti
2)
garemos dacvis ekocentri

q Tbilisi saqarTvelo

mdinareebis – laqnaSerasa da leqvera-

ris wyalSemkreb auzebSi 2016 wlis gazaf-

xuli – Semodgomis sezonSi Catarebuli sa-

vele-eqspediciuri sainJinro-geologiuri

kvlevebis Tanaxmad dafiqsirebul iqna 14 
sensitiuri ubani, sadac aqtiurad mimdina-

reobs eroziul-mewyruli procesebi.
savele statistikuri masalis analizi-

sa da niadagis danakargebis eroziuli pro-

cesebis universaluri gantolebis gamoye-

nebiT dadgenilia mTis ferdobebis erozi-

is intensivoba misi ZiriTadi ganmsazRvre-

li parametrebis mxedvelobaSi miRebiT.
maTematikuri gamoTvlebiT dadginda,

rom sensitiur ubnebze niadag-gruntis ze-

dapiris degradaciis xarisxi, anu eroziu-

li procesebis klasi icvleba 1-dan me-3-mde
Sesabamisi eroziis intensivobiT: I klasis

eroziis SemTxvevaSi eroziis intensivoba

icvleba 0 – 2 t/ha weliwadSi, II klasis Sem-

TxvevaSi – 2 – 5 t/ha weliwadSi, xolo III 
klasis SemTxvevaSi ki – 5 – 10 t/ha weliwad-

Si, erodirebuli nawilakebis CamorecxviT.
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sakvanZo sityvebi: sensitiuri ubani, ero-
ziul-Rvarcofuli procesebi, degradaciis
xarisxi, eroziis klasi, intensivoba.

garemos dacva 

hidrologia da ekologia

mdinare veres marjvena Senakadis – 
mdinare jaxanas xevSi sensitiuri  

ubnebis dafiqsireba da maTi Sefaseba 

n. gavardaSvili

garemos dacvis ekocentri 

q. Tbilisi, saqarTvelo 

q. Tbilisis mosaxleobis usafrTxoe-

bis uzrunvelyofis mizniT naSromSi war-

modgenilia mdinare veres marjvena Senaka-

dis – mdinare jaxanis xevis wyalSemkrebi

auzis daxasiaTeba eroziul-Rvarcofuli

procesebis mimarTebiT, dafiqsirebulia

mdinaris kalapotisa da mTis ferdobebis

sensitiuri ubnebi GPS-is koordinatebSi

da datanilia cifrul rukaze. sensitiuri
ubnebidan aRebulia niadag-gruntis anali-

zebi maTi laboratoriaSi sainJinro-geo-
logiuri gamokvlevis mizniT.

sakvanZo sityvebi: mdinare vere, jaxa-

nis xevi, eroziul-Rvarcofuli procese-

bi, usafrTxoeba, sensitiuri ubnebi.

hidrologia da ekologia 

Savi zRvisa da masSi Camdinare  
wylebis xarisxis Sefaseba  
saqarTvelos sazRvrebSi 

r. diakoniZe, e. Sengelia,  

g. gavardaSvili, g. Caxaia,  

l. wulukiZe, T. supataSvili,  

b. diakoniZe

saqarTvelos teqnikuri universitetis 

c. mircxulavas saxelobis  

wyalTa meurneobis instituti 

 Tbilisi, saqarTvelo

statiaSi Sefasebulia Savi zRvisa da

masSi Camdinare mdinareebis wylis xaris-

xi. kvlevis obieqtia saqarTvelos Saviz-

Rvispira kurortebis mimdebare wylebi da

maTSi Camdinare mdinareebi.

savele-samecniero da laboratoriu-

li kvlevebis safuZvelze dadgenilia Sa-

vi zRvisa da masSi Camdinare wylebis xa-

risxis fonuri maCveneblebi. zRvisa da

mdinareebis wylis xarisxis Sesafaseb-

lad gamoyenebulia rogorc Cveni, ise ev-

ropis qveynebis normatiuli dokumentebi.
sakvanZo sityvebi: mdinare, zRva, wylis

xarisxi.
mSenebloba, ekologia 

mwvane safarebis mowyobis 
teqnologia brtyel gadaxurvebze  

q. TbilisSi
z. ezugbaia

1
, l. itriaSvili 

2
,

i. iremaSvili 
1,2 

1 saqarTvelos teqnikuri universiteti 

2 saqarTvelos teqnikuri universitetis  

c. mircxulavas saxelobis  

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

warmodgenilia zogadi mimoxilva 

mwvane safarebis mowyobis Sesaxeb hori-

zontalur zedapirebze. mocemulia teq-

nologiuri sqema mwvane nargavebisTvis 

teqnikuri fenebis mowyobisaTvis, agreT-

ve warmodgenilia rekomendaciebi grun-

tovani fenis SerCevisaTvis mwvane saxu-

ravebisa da sxva zedapirebis mosawyobad. 

sakvanZo sityvebi: saxuravi, mwvane 

nargavebi, teqnologia, burulis fenebi, 

gruntis fena, torfi, bentoniti, polie-

leqtrolitis sxnari, kaseta. 

wyalTa meurneobis ekonomika

 saqarTvelos wyalTa meurneobaSi  
ZiriTadi fondebis (saSualebebis) 

amortizaciis Sesaxeb  

m. varTanovi, e. keCxoSvili,
f. lorTqifaniZe

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis 

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

msoflio praqtikaSi gamoiyeneba amor-
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tizaciis daricxvisa da narCeni sabalan-

so Rirebulebis gansazRvris sxvadasxva

meTodebi. statiaSi ganxilulia ZiriTadi

fondebis (saSualebebis) narCeni sabalan-

so Rirebulebis Camoweris meTodebi, maT

Soris, meTodi sabalanso Rirebulebis Ca-

moweris mudmivi wiliT, rigiTi ricxvebis

jamebis meTodi, cxriluri meTodi, dagro-
vili rezervisa da anuitetebis meTodebi.
moyvanilia saqarTvelos kanonmdeblobis

Sesabamisad ZiriTadi fondebis dajgufeba

amortizaciis normebis mixedviT.
sakvanZo sityvebi: ZiriTadi fondebi,

amortizacia, narCeni sabalanso Rirebu-

leba, amortizaciis daricxvis meTodebi,
amortizaciis normebi.

hidrologia da ekologia

mdinare nemanis auzis Camonadenis 
prognozuli cvlilebebi 
a. volCeki, s. parfomuki

brestis saxelmwifo universiteti

bresti, belarusia 

mdinare nemanis auzis Camonadenis

cvlilebebis prognozi SeiZleba gakeT-

des ori scenaris mixedviT: ekonomikuri

ganviTarebis da klimatis cvlilebis(A1B
da B1). monacemebis wyaroa 24 hidrologi-

uri sadguris masalebi 1961 wlidan 2009 
wlamde da 23 meterologiuri sadguris

1961 wlidan 2010 wlamde mdinare nemanis

auzSi belorusiasa da litvaSi. kvlevis

dros Cven SevimuSaveT multi faqtoruli

modeli wylis da Termuli balansis er-

Toblivi gantolebis gadawyvetis. wylis

balansis modelireba Sesrulebuli iyo

kompiuterul programaSi. A1B scenaris
Sedegebi gviCvenebs Camonadenis zrdas 7,4 
dan 33,9 % -mde. B1 scenari aCvenebs 1,9 dan
21,6 %-mde Camonadenis cvlilebas.

sakvanZo sityvebi: Camonadeni, wyali,
balansi, modeli, prognozi, cvlileba,
mdinare nemani.

wylis resursebi

saqarTvelos wylis resursebis marTva 
transsasazRvro mdinareebis pirobebSi 

i. iordaniSvili, i. iremaSvili,  

k. iordaniSvili, d. focxveria,  

l. bilaniSvili 

saqarTvelos teqnikuri universitetis

c. mircxulavas saxelobis

wyalTa meurneobis instituti

Tbilisi, saqarTvelo

statiaSi ganxilulia saqarTvelos

wylis resursebis komponentebis Tanamed-

rove moculobebi da gamoyenebis saxeobe-

bi, gaanalizebulia maTi gamoyenebis Se-

saZleblobebi transsasazRvro mdinaree-

bis pirobebSi.
sakvanZo sityvebi: wylis resursebis

komponentebi; transsasazRvro mdinareebi.

hidroteqnikuri nagebobebis  

saimedooba da riski

miwis kaSxlebis zeda ferdis 
mdgradobis gaangariSebis 

meTodika cvalebadi dawneviTi 
reJimis pirobebSi

l. itriaSvili, e. xosroSvili,  

g. natroSvili 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

gaanalizebulia irigaciuli wyalsa-

cavebis dawneviTi cvalebadi reJimis gav-

lena gruntis kaSxlebis filtraciul 

reJimsa da statikur mdgradobaze. Semo-

Tavazebulia zeda ferdobebis mdgrado-

bis gaangariSebis gaumjobesebuli meTo-

dika dawnevebisa da prizmis sxvadasxva 

wyalgajerebis dros. moyvanilia gaanga-

riSebis sqemis magaliTi. 

sakvanZo sityvebi: wyalsacavi, dawne-

viTi reJimi, kaSxali, mdgradoba, gaanga-

riSebis meTodi. 
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ekologia 

“trasekas~ derefnis mimdebared 

arsebuli mowyvladi ferdobis  
mdgradobis Sefaseba 

n. kvaSilava, z. lobJaniZe, i. kvirkvelia, 

s. gogilava 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa

meurneobis instituti 

q. Tbilisi, saqarTvelo 

naSromSi gamoTvlilia “trasekas~ de-

refnis mimdebared arsebuli mowyvladi 

ferdobis sisqis rogorc “mSrali~, aseve 

wyliT gajerebuli gruntis fenis kriti-

kuli mniSvnelobebi, romlis gadaWarbeba 

iwvevs mewyruli procesebis warmoqmnas. 

gaangariSebis Sedegad aseve dadgin-

da, rom wyliT gajereba ferdobis kri-

tikul kuTxes amcirebs daaxloebiT 150-

400-iT, romlis Sedegad xdeba ferdobis 

wonasworobis darRveva. 

rogorc gamoTvlebidan Cans, moce-

mul SemTxvevaSi, wyliT gajerebis pi-

robebSic ki, ferdobis daZvra naklebad 

savaraudoa.

sakvanZo sityvebi: gruntis fenis kri-

tikuli sidide, „mSrali~ grunti, fer-

dobis wonasworobis darRveva, wyliT 

gajerebuli grunti.  

hidroteqnika da melioracia 

kolxeTis dablobze Ria gamtari 
qselis trasirebis RonisZiebebis 

SemuSaveba 

S. kupreiSvili, z. lobJaniZe, p. siWinava, 

f. lorTqifaniZe, l. maisaia 

saqarTvelos teqnikuri universitetis 

c. mircxulavas saxelobis  

wyalTa meurneobis instituti 

Tbilisi, saqarTvelo 

kolxeTis dablobze Ria wyalSem-

kreb arxebs Soris manZilebis saangari-

So formulebi erTi da imave pirobebi-

saTvis sakmaod gansxvavebul Sedegebs 

iZleva, rac ZiriTadad unda aixsnas ka-

lapotis zedapiris xorklianobiT, sxva-

dasxva avtorTa mier skalebs Soris 

arasrulyofili Tanxvedris arsebobiT, 

Tumca SesaZlebelia maTi sruli iden-

tifikacia nakadis siRrmisa da hidrav-

likuri radiusis mniSvnelobis varire-

biT.

statiaSi SemoTavazebulia damSrob 

qselze Casagdebi da mimRebi arxebis Se-

uRlebis swori an masTan miaxloebuli 

moxveulobis f  kuTxe. dasabuTebulia, 

rom moxveul ubanze garecxva sworxazo-

vanTan SedarebiT 15%-iT ufro efeqtu-

ria.  

sakvanZo sityvebi: kolxeTis dablo-

bi, gamtari qseli, hidravlikuri para-

metrebi, arxi. 

hidroteqnika da melioracia

niadagis siTburi maxasiaTeblebis  
damokidebuleba simkvrivesa 
da tenianobaze sxvadasxva  

tipis niadagebisaTvis 

m. maWaraSvili, l. kekeliSvili

saqarTvelos teqnikuri universitetis  

cotne mircxulavas saxelobis 

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

statiaSi ganxilulia niadagis siTbu-

ri maxasiaTeblebis damokidebuleba sim-

kvriveze, kerZod, temperaturagamtarobi-

sa da siTbogamtarobis koeficientis da-

mokidebuleba simkvrivesa da tenianobaze.
saangariSo empiriul formulaze day-

rdnobiT miRebulia zogadi formula,
romlis upiratesoba isaa, rom fardobiTi

cdomileba icvleba 0,62%–0,55%–is far-

glebSi. SesaZlebelia sxvadasxva tipis

niadagebis dajgufeba siTburi maxasia-

Teblebis mixedviT.
sakvanZo sityvebi: simkvrive, tenianoba,

siTbogamtaroba.
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hidrologia

belarusiis teritoriaze 
melioraciuli sistemebisa da 
nagebobebis daproeqtebisas 
saangariSo hidrologiuri 

maxasiaTeblebis gansazRvris 
Taviseburebebi  

o. meSiki, t. zubrickaia E 

brestis saxelmwifo universiteti,
q. bresti, belarusia 

statiaSi ganxilulia melioraciuli

sistemebisa da nagebobebis daproeqtebi-

saTvis saWiro hidrologiuri gaangariSe-

bis zogierTi siZnele. hidrometruli

dakvirvebis moncemebi aris ZiriTadi saan-

gariSo meTodi belarusis teritoriaze.
is moicavs iseT hidrografiul wyalSem-

krebebs rogorebicaa, tye, Waobi tba da

a.S. hidrografiuli monacemebis sandooba

aris adao radgan maT aqvT dekadurad

cvladi xasiaTi. hidrografiuli monace-

mebis cvlilbis sxvadasxva variantis

mxedvelobaSi miRebiT warmodgenili Ca-

monadenis modulis prognozi iyo misaRe-

bi. Camonadenis modulis rukebi momzadda

melioraciuli proeqtebis daproeqtebi-

saTvis. rukebi moicaven gazafxulis wya-

luxvobas da wyaldidobebs, Tovlis wina

da sabazo Camonadenebs.
sakvanZo sityvebi: hidrologiuri gaan-

gariSeba, melioraciuli sistemebi, dap-

roeqteba, Camonadenis prognozi.

hidrologia da meteorologia 

klimatis gvalvianobis dinamika 

o. miseckaite 1, v. tunguzi 2,

v. lukaSeviCi 3

1) aleqsandras stulginskis saxelobis 

universiteti, litvaE 

2) aRmosavleT saraevos bosniisa da her-

cogovinis universiteti,  

bosnia-hercegovina

3) belarusiis saxelmwifo sasoflo 

sameurneo akademia, belarusia 

statiaSi ganxilulia 1997-2015 perio-

dis monacemebi (wliuri da vegetaciis 

periodi) kaunasSi (litva), saraevoSi 

(bosnia da hercogovina) da gorkSi (be-

larusia). hidrometriuli indeqsis, 

klimatis xelsayrelobis indeqsis, eko-

sistemebis mcenareuli safaris da 

gvalvianobis indeqsis monacemebis mi-

xedviT warmodgenilia klimatis gvalvi-

anobis riski. 

sakvanZo sityvebi: klimatis cvaleba-

doba, temperatura, naleqebi, gvalviano-

bis indeqsi.

wyalTa meurneoba

belarusiis respublikis wylis 
resursebis xarisxi  

da maTi dacvis SesaZlo gzebi 

m. nesterovi, i. nesterova 

belarusiis saxelmwifo sasoflo-same-

urneo akademia, q. gorki, belarusia 

statiaSi ganxilulia belarusiis 

respublikis wylis resursebis mdgoma-

reoba da maTi gaumjobesebis gzebi da 

saSualebebi. warmodgenilia ekologiu-

rad sufTa da SedarebiT iafi samSeneb-

lo masalebi wylis resursebis dasaca-

vad.

sakvanZo sityvebi: wylis resursebi, 

antifiltraciuli zRudari.  

hidroteqnika da melioracia

sarwyavi kvlebis daWra axali 
konstruqciis kvalsaWreliT

v. samxaraZe

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa

meurneobis instituti 

q. Tbilisi, saqarTvelo

saqarTvelos farTobis TiTqmis 90% 

kvalSi miSvebiT irwyveba. sarwyavi kva-

li iWreba moxnul, damuSavebul far-

TobSi guTniseburi kvalsaWrelebiT. 

kvalis formireba mimdinareobs TxriTa 

da TreviT, rac iwvevs kvalis kedlebi-
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sa da Ziris gaxleCas. gaxleCil kvalSi 

niadagis filtracia maqsimalurad iz-

rdeba, rac iwvevs 5-10 m-Si niadagis dat-

borvas, riTac kvalis moqmedebis sigrZe 

mcirdeba. garda amisa, daxleCil kvalSi 

wylis nakadis mcire dinebac advilad 

gadaaadgilebs niadagis patara zomis 

moglejil nawilakebs, rac xels uw-

yobs wylismier erozias. arsebuli 

mdgomareoba gvkarnaxobs sarwyavi kva-

lis axali teqnologiisa da meqanizmis 

Ziebas, romliTac dagrZelebuli iqneba 

sarwyavi kvalis moqmedeba da Semcirde-

ba wylismieri erozia.  

axali sagori kvalsaWreli kvals 

Wris axali teqnologiiT: WriTa da 

tkepniT. igi Tavisi woniTa da traqto-

ris hidravlikis dawoliT Rrmavdeba 

niadagSi da traqtoris ukan gadaadgi-

lebiT tovebs samkuTxedis kveTis gaW-

ril da gatkepnil kvals. datkepnis xa-

risxi imdenad mcirea, rom igi filtra-

ciis sawinaaRmdego ekrans ar qmnis. kva-

lis kedlebi mdgradia, naxleCebis gare-

Se, rac zrdis kvlebis sigrZes da gamo-

ricxavs datborvas. es agreTve zrdis 

kvalis moqmedebis vadas.

sakvanZo sityvebi: guTani, sagori 

kvalsaWreli, mdgradoba, energetikuli 

maCveneblebi, modeli. 

mSenebloba, ekologia 

eqstensiuri mwvane safaris fizikuri 
modelis Seqmnis meTodika 

t. tkaCenko, v. mileikovski 

kievis mSeneblobisa da arqiteqturis 

erovnuli universiteti 

kievi, ukraina 

Catarebulia zedapiruli gamwvanebis 

msoflio gamocdilebis analizi. Semo-

Tavazebulia misi gamoyeneba ukrainaSi 

saxelmwifo da saqalaqo inovaciuri 

mwvane proeqtebis doneze. eqstensiuri 

tipis mwvane safarebisTvis Seqmnilia 

fizikuri modeli mzard mcenareul fe-

naSi siTburi nakadis Seswavlis mizniT. 

pirvelad cdebi warmoebda laborato-

riul pirobebSi da aerodinamiur milSi 

qaris sxvadasxva siCqarisas. viciT ra 

siTburi nakadis ganawileba niadagis 

zedapirze da garemomcveli haeris tem-

perature, SeiZleba ganisazRvros bala-

xis fenis Tbogadacemis koeficienti. 

sakvanZo sityvebi: qalaqis garemo, 

zedapiruli gamwvaneba, eqstensiuri sa-

fari, fizikuri modeli, siTburi nakadi, 

aerodinamiuri mili, balaxis fenis 

Tbogadacemis koeficienti. 

hidrologia da meteorologia 

wyalSemkrebi auzis individualuri 
landSafturi Taviseburebani da 

regionaluri meteoinformaciebis 
gamoyenebis SesaZlebloba wylis 

maqsimaluri xarjebis 
gasaangariSeblad 

j. fanCuliZe, r. diakoniZe, m. SavlayaZe, 

n. niblaZe, z. WarbaZe, q. dadiani,

b. diakoniZe 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa

meurneobis instituti 

q. Tbilisi, saqarTvelo 

naSromSi mocemulia Camonadenis gan-

msazRvreli faqtoris – atmosferuli 

naleqebis ZiriTadi maxasiaTeblebis ga-

angariSebis meTodika dasavleT saqar-

Tvelos regionebisaTvis. 

rogorc saangariSo xangrZlivobis, 

ise saangariSo raodenobis naleqebis 

sidideTa dasadgenad Cven mier SemoTa-

vazebuli analizuri gamosaxulebebis 

miRebis dros, gaTvaliswinebul iqna ar-

sebuli analogiur gamosaxulebaTa ge-

netikuri wyoba. 

naturul dakvirvebaTa masalebis sa-

Tanado damuSaveba-analizma saSualeba 

mogvca maTTvis migveniWebina regiona-

luri mniSvneloba, romelTa koreqtire-

ba (koeficientebisa da xarisxis maCve-
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neblebis) moxdeba sakvlevi auzisaTvis, 

uaxlesi dakvirvebis masalebis mopove-

bis Semdgom. 

sakvanZo sityvebi: maqsimaluri Camo-

nadeni, wyalSemkrebi farTi, atmosferu-

li naleqebi, saangariSo uzrunvelyofa.

hidroteqnika da melioracia

foTis Warbteniani niadagebis  
nayofierebis kvleva qimiuri 

 melioraciis mizniT 

m. SavlayaZe, q. dadiani,
l. maisaia, T. supataSvili

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis 

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

statiaSi warmodgenilia kolxeTis

(foTis) sacdel–samelioracio ekologi-

uri punqtis bazaze arsebuli Warbteniani

niadagebis agroqimiuri analizi. dadgeni-
lia, rom analizis Sedegebis mixedviT ni-

adagebi saWiroebs qimiuri melioraciis

RonisZiebebis Catarebas maTi nayofiere-

bis amaRlebis mizniT.
sakvanZo sityvebi: Warbteniani niadagi,

agroqimiuri analizi, qimiuri meliora-

cia.

hidroteqnika, wyalTa meurneoba

miwis zedapiridan CaJonili 
atmosferuli naleqis arineba 

kombinirebuli drenaJiT 

v. SurRaia, l. kekeliSvili, x. kiknaZe 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis wyalTa

meurneobis instituti 

q. Tbilisi, saqarTvelo 

naSromSi gamoyenebulia arsebuli 

praqtikuli filtraciuli gaangariSe-

bis meTodika kombinirebuli drenaJis 

zeda iarusisaTvis, romelic ganTavsebu-

lia wyalmedegze. aseTi tipis drenaJi 

SeiZleba gamoyenebul iqnes nayofieri 

miwebis farTobebis atmosferuli nale-

qebiT daWaobebisagan dacvis mizniT. 

drenaJis efeqtianobis gazrdisaTvis sa-

Wiroa niadagis zeda naxevarmetriani 

Sris wyalSeRwevadobis gazrdis Ronis-

Ziebebis Catareba.  

sakvanZo sityvebi: napralovani drena-

Ji, kombinirebuli drenaJi, filtracia, 

niadagi.

ekologia

geoxaliCa „lufaeromatis“ gamoyene-
biT mTis erozirebuli ferdobis  

aRdgenis ekonomikuri efeqtianobis 
gaangariSeba

g. Caxaia, m. varTanovi, l. wulukiZe,
n. kvaSilava, e. keCxoSvili, i. xubulava,

s. gogilava, i. kvirkvelia

saqarTvelos teqnikuri universitetis

cotne mircxulavas saxelobis

wyalTa meurneobis instituti

q Tbilisi saqarTvelo

naSromSi dadgenilia niadagis erozi-

is sawinaaRmdego Tanamedrove meTodis – 
geoxaliCa „lufaeromatis“ gamoyenebiT

erozirebuli ferdobis aRdgenisa da mas-

ze mravalwliani kulturis (Txilis

plantacia) gaSenebis SemTxvevaSi – ekono-
miuri efeqtianoba. gaangariSebulia gan-

saxorcielebeli samuSaoebisaTvis gaweu-

li xarji da geoxaliCa „lufaeromatis“
gamoyenebiT aRdgenili ferdobidan miRe-

buli diskontirebuli Semosavali 20-
wliani periodisaTvis (2017-2036 ww). Cven

SemTxvevaSi, 2036 wlisaTvis diskontire-

bulma mogebam 1 ha-ze 117 610 lari Seadgi-

na.
sakvanZo sityvebi: diskontirebuli Se-

mosavali, geoxaliCa, niadagis erozia.
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dedamiwis Semswavleli mecnierebebi

saqarTveloSi mewyrul-gravitaciuli 
movlenebis Sefasebis zogierTi 

meTodologiuri sakiTxi klimatis 
cvlilebasa da miwisZvrebTan 

kavSirSi

em. wereTeli
1,2, g. gafrindaSvili

1,2, m. gaf-
rindaSvili

1, c. donaZe3, T. nanobaSvili
3

1)
ssip garemos erovnuli saagento, geo-

logiis departmenti;
2)
Tsu, vaxuSti bagrationis geografiis

instituti;
3)
ivane javaxiSvilis saxelobis Tbilisis

saxelmwifo universiteti,
geografiis departamenti

q Tbilisi saqarTvelo

saqarTveloSi egzogeologiuri sti-

qiur procesebs Soris teritoriis dazia-

nebadobis masStabebiT (22%) da miyenebu-

li zianiT dominant adgils ikaveben mew-

yrul-gravitaciuli movlenebi. maTi gan-

viTarebis morfologiur-klimaturi are-

alebi ganusazRvrelia dablobi zRvispi-

reTidan maRalmTiani alpuri zonis CaT-

vliT. geologiuri stiqiiT miyenebuli sa-

erTo zianis 80%-mde mosaxleobis, in-

frastruqturuli obieqtebisa da garemo-

sadmi am uaryofiT movlenebze modis.
saqarTveloSi heterogenuli xasiaTis

mewyrul-gravitaciuli supermovlenebi-

dan teritoriis mowyvladobiT, farTobu-

li gavrcelebiT, moculobebiT da saSiS-

roebis ruskis mixedviT gamoirCevian: 1. 
klimatogenuri (konsistenturi) mewyrebi,
romelTa transformacia mTlianad ganpi-

robebulia ferdobebis „tenianobis efeq-

tis“ energetikuli damuxtviT da maTi am-

gebeli qanebis Zvris winaRobis daqveiTe-

biT kritikul zRvramde. am saxis mewyrebi

ikaveben saerTo raodenobis 70%-s da maTi

perioduli gaaqtiureba fonurze zeviT

eqstremaluramde damokidebulia atmos-

feruli naleqebis Sidawliur dadebiT

gadaxraze mravalwliuris saSualo nor-

midan. 2. teqtoseismogenuri mewyrul-gra-
vitaciuli movlenebi, romelTa geologi-

uri formirebis pirobebi uSualod ganpi-

robebulia ferdobebis teqtonikur aSli-

lobaze, xolo mTavar maprovocirebel

faqtors warmoadgenen miwisZvrebi. am ti-

pis gravitaciuli movlenebi gamoirCevian

ferdobebis Rrma deformacieT da didi

moculobebiT, romelTa winaaRmdeg brZo-

la TiTqmis SeuZlebelia. amitom saSiS-

roebis riskis Semcirebis erTaderT efeq-

tur mimarTulebad migvaCnia imis codna

Tu sad, romel geologiur sivrceSi aris

mosalodneli am saxis geologiuri katas-

trofebis warmoqmna da ra saxis obieqtebi

SeiZleba moxvdnen maTi saSiSroebis ris-

kis qvs. aucilebelia Seiqmnas teqto-seis-
mogenuri mewyrul-gravitaciuli movle-

nebis specializirebuli ruka. Tavis

mxriv teqtoseismogenuri geografiuli

arealebis dadgena unikalur informaci-

as miscems seismologebs istoriuli mi-

wisZvrebis arsebobis dadgenisa da maTi

warmoqmnis Sesaxeb Sesabamisi geodinami-

kuri garemos pirobebSi.
sakvanZo sityvebi: mewyrul-gravitaci-

uli mcovlenebi, geologiuri katastro-

febi, garemos dacva.

hidroteqnika da melioracia

simindis jiSis “ajameTis TeTris~ mar-
cvlis, Calisa da saerTo biomasis
mier niadagidan gamotanili sakvebi 
nivTierebebi Sida qarTlis (muxranis) 

sarwyavi sistemis pirobebSi 
o. xaraiSvili, n. mebonia, q. royva,

l. baidauri, m. lomiSvili, m. kikabiZe
saqarTvelos teqnikuri universiteti

q. Tbilisi, saqarTvelo

dadgenilia, rom rwyvis sxvadasxva re-

Jimi da ganoyierebis normebi garkveul ka-

nonzomier zegavlenas axdens mcenaris mi-

er niadagidan sakvebi nivTierebebis gamo-

tanaze, simindis jiSis `ajameTis TeTris“
marcvlis, Calisa da saerTo biomasis mo-
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savlis namatis TiToeuli centneris mier

gamotanili azotis raodenoba TiTqmis

erTnairia niadagis tenianobis yvela re-

Jimis pirobebSi, xolo fosforisa da ka-

liumis sakvebi nivTierebebis jami Tanda-

TanobiT matulobs, niadagis tenianobis

reJimis gadidebis xarjze.
dasabuTebulia, rom niadagis teniano-

bis gadidebasTan erTad azotis procen-

tuli Semcveloba TandaTanobiT klebu-

lobs da matulobs fosforisa da kaliu-

mis procentuli Semcveloba.
SemoTavazebulia faqtiuri da formu-

liT gansazRvruli mniSvnelobebi, ro-

melTa Soris sxvaoba ar aRemateba 10%–s.
sakvanZo sityvebi: morwyva, niadagi, te-

nianoba, sakvebi nivTierebebi.

hidrologia da meteorologia

sarwyavi sistemebis wyalsacavebis 
donuri reJimis 

tipuri wliuri grafiki 

e. xosroSvili, g. natroSvili 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

amierkavkasiis sarwyavi sistemebis 

wyalsacavebis eqspluataciis analizis 

safuZvelze dadgenilia momqmedi dawne-

vebis ciklurobis, sidideebisaA da siC-

qareebis cvalebadobis ZiriTadi krite-

riumebi. SemoTavazebulia donuri reJi-

mis wliuri tipuri grafikis modeli da 

donis cvalebadobis gavlenis skala ze-

da ferdobis mdgradobaze. 

sakvanZo sityvebi: wyalsacavi, kaSxa-

li, zeda ferdobi, done, dawneva, cik-

luroba, tipuri grafiki.K 

garemos dacva

niadagis eroziis sawinaaRmdego,  
bunebrivi masalisagan damzadebuli, 

Tanamedrove geoxaliCis  
laboratoriuli kvleva 

i. xubulava

saqarTvelos teqnikuri universitetis

cotne mircxulavas saxelobis

wyalTa meurneobis instituti 

q. Tbilisi, saqarTvelo 

naSromSi warmodgenilia niadagis

eroziis sawinaaRmdego, bunebrivi masali-

sagan damzadebuli, Tanamedrove geoxali-

Ca „lufaeromatze“ ganxorcielebuli

laboratoriuli kvleva, romlis mizania

niadagis eroziis sawinaaRmdego geoxali-

Cis efeqturobis dadgena.
kvlevis farglebSi tardeboda dakvir-

vebebi laboratoriaSi arsebul haeris

temperaturasa da tenianobaze, aseve, saeq-
sperimento yuTSi moTavsebul niadagis

temperaturaze da tenianobaze, pH-ze da

sinaTlis talRis sigrZeze. morwyva xor-

cieldeboda geoxaliCaSi CaTesili mcena-

reebis wyalmoTxovnilebis gaTvaliswi-

nebiT. drois 2-dRiani intervaliT izome-

boda mcenareTa amonayaris simaRleebi. ag-
reTve, dadginda zemoaRniSnuli monaceme-

bis saSualo mniSvnelobebis drosTan da-

mokidebuleba. geoxaliCa `lufaeromat-

ze“ Catarebulma laboratoriulma kvle-

vebma dagvanaxa, rom is warmoadgens mow-
yvladi ferdobebis stabilizaciisa da 

biomravalferovnebis aRdgenis efeqtur 

da realur RonisZiebas.

sakvanZo sityvebi: niadagis erozia,
mowyvladi ferdobi, geoxaliCa.
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A N N O T A T I O N S

Reliability and risk  
of hydraulic engineering constructions 

REDUCTION OF HAZARDS DUE TO 
FLOODS IN LOWER KURA 

V. Aliyev1,2, E. Ganbarov 2, B.Garayeva 2,
Z. Ramazanli 2, E. Gafarov 3

1) AMIR Technical Services LTD 
2) Institute of Water Problems of Azerbaijan 

Amelioration and Water Management  
3) Azerbaijan State University of Architecture and 

Construction, Baku, Azerbaijan 

The paper is devoted sudden flooding in Lower 
Kure and to the risk analysis of break of the Min-
gechevir earthen dam and coast-protecting structure’s. 
The risk analysis covers hazard sources, pathways and 
vulnerability of receptors, creation of the data base for 
pre-flood measures and flash flood emergency 
management at downstream of Kura river valleys. 

Key words: Kura River, flooding, risk 
mitigation, dam safety, reservoir. 

Environmental protection 
RESEARCH OF BLACK SEA WATER AND 

AIR RELATIVE TEMPERATURE  
USING VULNERABILITY AND RISK 

THEORY 
A. Gavardashvili

Georgian Technical University 
Tbilisi, Georgia 

Within the financial support of the Doctor 
Curricula entitled “Research of Black Sea Ecological 
Parameters based on the Multimedia Bases~ in the 
Black Sea Offshore, air and water temperatures have 
been measured. Using the Vulnerability and Risk 
Theory the histogram graph of relative temperature has 
been built and Law of Density Distribution of 
appropriate function has been established. 

Key Words: Black Sea Offshore, Water and Air 
Temperature, Relative temperature. 

Environmental protection 
Hydrology and Ecology 

THE FORECAST OF THE MOUNTAIN SLOPE 
EROSION IN THE BASIN OF RIVERS 

LAQNASHERA AND LEQVERARI BY USING 
OF UNIVERSAL INDEPENDENCE OF SOIL 

LOSS EROSION PROCESSES 
G. Gavardashvili1,2)

1) Ts. Mirtskhulava Water Management Institute  
of Georgian Technical University 

2) Ecocentre for Environmental Protection 
Tbilisi, Georgia 

As a result of field expedition-engineering-
geological researches conducted in the catchment basin 
of the rivers Laqnashera and Leqverari on the spring 
and Autumn 2016, has been fixed 14 sensitive sections 
and active running erosion landslide processes. 

By using of field statistical analysis and 
universal independence of erosion processes has 
been established intensively of slope erosion by 
taking into account main determined parameters. 

With mathematical calculation has been revealed, 
that degradation degree of soil-ground surface at the 
sensitive section, so class of erosion processes 
changes from 1 to 3 with suitable erosion intensively. 

In case of I class erosion intensively changes 0-2 
tone/ha per year, II class- 2-5 tone/ha per year, and 
third class -5-10 tone/ha per year, with washing 
down eroded particles. 

Key Words: sensitive section, erosion debris 
flow processes, degradation degree, erosion class 
and intensively. 

Environmental protection, Hydrology and Ecology
THE DETECTION OF SENSITIVE AREAS 

AND THEIR ESTIMATION IN THE GULLY 
OF THE RIVER JAKHANA, THE RIGHT 

STREAM OF THE RIVER VERE 

N. Gavardashvili 

Ecocenter for Environmental protection,  
Tbilisi, Georgia

To ensure the safety of the population of Tbilisi
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against natural disasters, the study of water catchment 
basin of the river Jakhana, the right stream of the River 
Vere in regards to erosion debris flow processes is 
presented. The GPS coordinates of the sensitive areas 
on the mountain slopes and riverbed are fixed and 
displayed on digital map. The samples of soil and 
ground are taken with the aim of their further engineer-
geological analysis in the laboratory. 

Key words: Vera river, Jakhana galley, erosion 
– mudflow processes, security, sensitive sites. 

Hydrology and Ecology 

EVALUATION OF THE QUALITY OF 
WATER OF THE BLACK SEA AND THE 

RIVERS FLOWING INTO IT WITHIN 
GEORGIA 

R. Diakonidze, E. Shengelia, G. Gavardashvili, 
 G. Chakhaia, L. Tsuluikidze, T. Supatashvili,

B. Diakonidze

Ts. Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 

In the article is considered the quality of Black 
Sea and its rivers water. The research object is water 
adjacent to Georgian seaside resorts and rivers. 

On the base of field scientific and laboratory, 
researches are established background indicators of 
the Black Sea and rivers quality. For the evaluating 
quality of sea and rivers water is used, as our, so 
normative documents of European countries. 

Key words: Sea, river, quality of water. 

Construction 
Ecology 

THE GREEN COVER ARRANGE 
TECHNOLOGY AT THE FLAT  

ROOFING IN TBILISI 

Z. Ezugbaia1, L. Itriashvili 2,
I. Iremashvili1,2 

Georgian Technical University  
Ts. Mirtskhulava Water Management Institute 

of Georgian Technical University 
Tbilisi, Georgia 

It has been presented general overview about 
arrange of green covers at the horizontal roofing. It 
has been given technological scheme for green 

plants and arrange technical layer, also are 
recommendations for choosing ground layer for 
arrange green roofing and other surface.
 Key words: roof, green plant, technology, 
Buruli layer, ground layer, peat, bentonite, poly 
electrolyte solution, cassette.

Economy of water management 

ABOUT GEORGIAN WATER MANAGEMENT 
MAIN FUNDS (MEANS) AMORTIZATION 

M. Vartanov, E. Kechkhoshvili, F. Lortkifanidze 

Ts. Mirtskhulava Water Management Institute 
of Georgian Technical University 

Tbilisi, Georgia 

In the World practice is in the use various 
methods of amortization accrual and residual balan-
ce cost determination. In the article is considered 
depreciation method of main fundsresidual values, 
among them method of balance value depreciation 
with permanent share, methodof ordinal numbers 
sums, tabular method, methodof accumulated reser-
ves and annuity. There is grouping of main funds 
according of Georgian laws by amortization norms. 

Key words: main funds, amortization, residual 
balance value, depreciation method of amortization, 
amortization norms. 

Hydrology and Ecology

FORECAST CHANGES IN RUNOFF FOR THE 
NEMAN RIVER BASIN 

A. Volchak, S. Parfomuk

Brest State Technical University 
Brest, Belarus 

Changes in river runoff for the Neman River 
basin using two scenarios of economic development 
and climate change (A1B and B1) were forecasted. 
The data sources are based on the materials for the 
24 hydrological stations since 1961 till 2009 and 23 
meteorological stations since 1961 till 2010 at the 
Neman River in Belarus and Lithuania. During the 
research we devised a multi-factor model based on 
joint solution of the equations for water and thermal 
balances. Modeling the water balance was realized 
in a computer program. The results for the A1B  



   

scenario indicate the increasing of runoff from 7.4 to 
33.9 %. Scenario B1 has shown change in runoff 
from 1.9 to 21.6 %. 
 Key words: runoff, water, balance, model, 
forecast, change, Neman River.

Hydraulic engineering and irrigation 

THE SUPPLY OF PRODUCTIVITY 
HUMIDITY OF THE BELARUS  

MINERAL SOIL 

A. Volchek, N. Shpendik, N. Sheshko 

Brest State University 
Brest, Belarus 

An establishment of spatial-temporal oscillations 
of productive moisture stocks in mineral soil of 
Belarus and the development of the forecast of 
change of soil humidity subject to various scenarios 
of climate change. Research methods: methods of 
spatial unification of series of observations, water-
balance method of hydrologic climatic calculations, 
methods of a quantitative estimation of effect of 
spatial asynchronism of moisture stocks, spectrally 
temporal and spectral analyses.  

Spatial distribution of productive moisture 
stocks in 0 – 50, 0 – 100 sm layers of mineral soil of 
Belarus is received.

The quantitative estimation of dynamics of 
productive moisture stocks in 0-50 and 0 – 100 sm 
layers during instrumental observations is received.  

Division into districts of the territory of Belarus 
by the degree of dynamics of productive moisture 
stocks in dernovo-podsolic soil is executed.  

Key words: supply of productivity humidity, 
quantitate evaluate, gradient, changes. 

Water resources 

THE MANAGEMENT OF WATER 
RESOURCES OF GEORGIA IN THE 

CONDITION OF TRANS-BORDER RIVERS 

I. Iordanishvili, I. Iremashvili, K. Iordanishvili, 
D. Potskhveria, L. Bilanishvili 

Ts. Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 

In the article has been provided modern volumes 

of component and view of using water resources of 
Georgia, has been analysis oh their using possibility 
in the condition of trans-border. 

Key words: water resources, trans – border 
rivers, plan of river basin management. 

Safety and risk of hydraulic structures 
THE CALCULATION METHODIC OF THE 

GROUND DAM UPPER SIDE STABILITY IN 
THE CHANGEABLE PRESSURE CONDITION 

L. Itriashvili., E. Khosroshvili., G. Natroshvili 

Ts. Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 

There has been realized influence of the 
changeable regime of the ground dam on the 
filtration regime and statistical stability. 

It has been suggested improved methodic for 
pressure and various water saturation of prism. 
There is example of calculation scheme. 

Key words: water reservoirs, regime, dam, 
stability, calculation methodic. 

Ecology 
THE STABILITY EVALUATION OF 

VULNERABILITY SLOPE ADJACENT TO 
`TRACECA~ CORRIDOR 

NN. Kvashilava, Z. Lobzhanidze, I. Kvirkvelia, 
 S. Gogilava 

Tsotne Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 

In the work is calculated thickness of 
vulnerability slope adjacent TRACECA as `dry~, so 
water saturated ground layer critical values, which 
overdose caused landslide processes.  

 As a result of calculation also established, that 
water saturation decrease of critical angle appro-
ximately with 15°-40°, which result is misbalance of 
slopes balance.  

 As can be seen from the calculations, in this 
case in the condition of water saturation slope break 
is unlikely.  

Key words: Critical value of ground lay, `dry~
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ground, break down of slope balance, water satu-
ration ground. 

Hydrotechnical and Reclamation 

THE TREATMENT OF OPEN CONDUCTIVE 
NETWORK TRACING MEASURES ON THE 

COLCHIS LOWLAND 

Sh. Kupreishvili, Z. Lobjanidze, P. Sichinava, 
 F. Lortkifanidze, L. Maisaia 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 

The calculating formulas of the distance 
between open catchment cannals on the Colchis 
Lowland for the same conditins gives quiet 
difference results, that mainly have to explane by 
difference of surface roughness, by existing 
imperfect match between difference authors scales, 
but is impossible their full identification by flow 
depth and radius values variaton. 

In the article is proposed, that blunted of 
network insertion and receiving channels became by 
once close to the angle of turn f.

It has been justificated that turn section washing 
effect to compare wih linear is equal 15%. 

Key words: Colchis lowland, conductive 
network, hydraulic parameters, channel.

Hydrotechnique and reclamation 

SOIL MOISTURE AND THERMAL 
CHARACTERISTICS OF ELASTICITY 

 OF DIFFERENT TYPES OF SOILS 

M. Macharashvili, L. Kekelishvili 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 

The article discusses the characteristics of the 
soil heat density, in particular, the temperature of the 
heat transmission coefficient of elasticity and 
moisture content. 

Clearingempirical formula based on the general 
formula is accepted, the advantage that the relative 
error of 0.62% considering the change, 55% of the. 
Available in different types of soils are grouped 
according to the thermal characteristics. 

Key words: density, heat conductivity, mois-
ture.

Hydrology 

THE FEATURES OF HYDROLOGICAL 
CALCULATING CHARACTERISTICS 

DETERMINATION AT THE DESIGN OF 
MELIORATION SYSTEMS AND 

CONSTRUCTIONS ON THE TERRITORY OF 
BELARUS

O. Meshik, T. Zubristkaia 

Brest State University 
 Brest, Belarus 

The article discusses some difficulties in 
hydrological computations necessary for designing 
melioration structures and systems. The absence of 
hydrometric observation data is a main computation 
method applied for the territory of Belarus. It 
involves such hydrographic characteristics of 
watersheds as woodiness, swampiness, lakes, etc. 
Reliability of the hydrographic characteristics is 
argued because they have been changing for the 
recent decades. Taking into account different 
variants of changes in hydrographic characteristics, 
the corresponding forecast of runoff modules was 
received. Maps of runoff modules were developed to 
design melioration projects. They include maps for 
spring freshets and rain floods, pre-sowing and mean 
baseflow runoffs. 

Key words: hydrological calculation; 
melioration systems; design, forecast of runoff. 

Hydrology and meteorology 

THE DYNAMICS OF CLIMATE ARIDITY 

O. Miseckaite 1, V. Tunguz 2, V. Lukashevich 3

1 Aleksandras Stulginskis University, Lithuania, 
otilija.miseckaite@asu.lt 

2 University of East Sarajevo,  
Bosnia and Herzegovina 

3 Belarusian State Agricultural Academy 
Belarus

The article presents the meteorological condi-
tions changes (annual and vegetation season) at Kau-
nas (Lithuania), Sarajevo (Bosnia and Herzegovina) 
and Gorki (Belarus) in 1997-2015. According to the 

172

ANNOTATIONS 



   

hydrothermal index, the index of the climate favou-
rable, the index of productivity of ecosystems vege-
tation and aridity index, analysed of climate dryness 
risk.

Key words: climate changes, temperature, 
rainfall, index aridity.

Water management 
QUALITY OF WATER RESOURCES OF 

REPUBLIC OF BELARUS AND POSSIBLE 
WAYS OF THEIR PROTECTION 

M. Nestorov, I. Nesterova 

State Agricultural Academy of Belarus 
Gorki, Belarus 

In article the condition of water resources of 
Republic of Belarus, a way and methods of their 
improvement is considered. The possible 
materials applied in case of protection of the 
specified resources are given and also inventories 
of rather cheap and environmentally cleanly 
construction material used for their protection are 
provided.

Kew words: water resource, filtration against 
material.

Hydraulic engineering and irrigation 

IRRIGATION FURROW CUTTING BY A 
USING FURROW OPENER OF THE LATEST 

DESING 

V. Samkharadze 

Tsotne Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 

90% of the irrigated lands of Georgia are 
watered by the method of surface furrow irrigation 
despite the fact that it is less efficient than the 
sprinkler irrigation and the methods of drip and 
subsurface irrigation. The reason is that the 
irrigation furrow cutting is being done with plough 
furrowers. The formation of the furrow is effected 
by digging which leads to furrow wall and bottom 
cracking. In the cracked furrow, soil filtration is at 
its maximum with subsequent soil flooding over 5-
10 meters. Aside from this, even the slightest motion 
of water flow sets in motion small soil particles that 

have been torn off. This contributes to the erosion 
intensity. The situation obtaining makes one to seek 
new technologies and mechanisms for furrow 
irrigation, the ones that will make it possible to have 
the service life of the irrigation furrow prolonged 
and water erosion reduced. 

The new roller furrower relies on a new 
technology in furrow-cutting, employing and 
compacting. The furrower will go far into the soil by 
gravity and under tractor hydraulics pressure, 
leaving behind triangular compacted furrows. The 
degree of slope consolidation is so small that there 
will be no watertight face created. The furrow walls 
are stable with no raptures, which increases the 
length of the furrows and rules out flooding, with 
ensuring decrease in water erosion and prolongation 
of furrow service life. Ill.1, bibl.7. 

Key words: plow, roller track cutter, stability, 
nergetical indicators, model. 

Construction, ecology  

THE TECHNIQUE OF CREATING A 
PHYSICAL MODEL OF  

EXTENSIVE GREEN ROOFS 

T. Tkachenko, V. Mileykovskyi 

Kiev National University of Construction and 
Architecture

Kiev,  Ukraine 
The analysis of world experience of roof 

gardening. Suggested the possibility of its using for 
Ukraine at the level of the state and city of 
innovative green projects. For extensive green roofs 
the type of physical model to study the heat flux in 
the plant layer. First tests were carried out in 
laboratory conditions and in a wind tunnel at 
different wind speeds. Knowing the distribution of 
the heat flux at the top surface of the soil and 
knowing the ambient temperature it is possible to 
determine the heat transfer coefficient of the herbal 
layer. 

Key words: urban environment, roof greenery, 
extensive roof, physical model, heat flow, wind 
tunnel, heat transfer coefficient of the herbal layer. 
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Hydrology and Meteorology 

INDIVIDUAL FEATURES OF THE 
WATERSHED LANDSCAPE AND THE 

POSSIBILITY OF THE USE OF REGIONAL 
METEOROLOGICAL INFORMATION FOR 
THE CALCULATION OF THE MAXIMUM 

WATER FLOW 

J. Panchulidze, R. Diakonidze, M. Shavlakadze, 
N. Nibladze, Z. Charbadze, K.Dadiani,  

B. Diakonidze

Ts. Mirtskhulava Water Management Institute of 
Georgian Technical University 

Tbilisi, Georgia 
In determining the dependencies for calculating 

the values calculated the number and duration of 
precipitation, we used the existing literature methods 
and structure of genetic damage similar formulas. 

Appropriate development of full-scale, data, 
comparison with averaged values and their analysis 
gave us the opportunity to get formulas and 
equations that these regional values and their 
specification (degree of factors and pointers) are 
carried out on the basis of the immediate catchment 
area of the test field data. 

Key words: maximum flow, catchment area, 
precipitation, settlement security. 

Hydraulic engineering and irrigation 
THE RESEARCH OF THE WETLAND SOILS 

FERTILITY OF POTI FOR CHEMICAL 
AMELIORATION 

M. Shavlakadze, K. Dadiani, L.Maisaia,  
T. Supatashvili 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 
In the paper, we consider an Agrochemical 

analysis of wetland soils based off the Colchis (Poti, 
Georgia) Agricultural-Ecological Experimental 
Station. The results suggest soil needs to chemical 
reclamation in order to increase their fertility. 

Key words: Wetland soils, agrochemical 
analysis, chemical land reclamation. 

Hydraulic engineering, 
Water management 

REJECTED OF ATMOSPHERIC 
PRECIPITATION LEACHED FROM THE 

SOIL SURFACE WITH COMBINED 
DRAINAGE 

V. Shurghaia., L. Kekelishvili., Kh. Kiknadze 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 
In the article is used existing practical 

filtration calculation methodic for upper tier of 
combined drainage, which is located at the water 
resistant. This type of the drainage may be use for 
protection of productive soils from the logging 
with atmospheric precipitation. For arise 
affectivity of the drainage is necessary to conduct 
measure for arise water permeability in the upper 
half meter layer of soil. 

Key words: Fissure drainage, combined 
drainage, filtration, soil. 

Ecology 
THE CALCULATION OF ECONOMICAL 

EFFECTIVELY OF RESTORATION ERODED 
MOUNTAIN SLOPE BY USING OF GEO MAT 

“LUFFAEROMAT~

G. Chakhaia, M. Vartanov, L. Tsulukidze,
N. Kvashilava, E. Kechkhoshvili, I. Khubulava,  

S. Gogilava, I. Kvirkvelia 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 
In the article has been established economical 

effectively of modern method against soil erosion- by 
using of geo mat `Luffaeromat~ and in case of multi-
cultural (nut plantation) cultivation. It has been 
calculated charge of implementation works and 
discounted income received a 20-year period from the 
restored slope (2017-2036). In this cases discounted 
income for 2036 reached to 117 610 GEL on the 1 ha. 

Key words: discounted income, geo mat, soil 
erosion.
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Earth sciences 
SOME METHODOLOGICAL ISSUES FOR 

EVALUATING LANDSLIDE-
GRAVITATIONAL PHENOMENA RELATED 

TO CLIMATE CHANGE AND 
EARTHQUAKES IN GEORGIA 

Em. Tsereteli1,2, G. Gaprindashvili1,2, M. 
Gaprindashvili1, Ts. Donadze3, T. Nanobashvili3

1)  LEPL National Environmental Agency, 
Department of Geology 

2) TSU, Vakhushti Bagrationi Institute of Geography 
3)  Ivane Javakhishvili Tbilisi State University, 

Department of Geography 
Tbilisi, Georgia 

In Georgia with the scale of damage, area of 
affected (22%) dominant place takes landslide-
gravitational events. Their morphological-climatic 
development areas are unspecified from low-lying 
coastline to mountainous alpine zone. Geological 
Disaster total damages of 80% of the population, 
infrastructure facilities, and the environment comes 
from this events. 

In Georgia with heterogeneous nature of 
landslide-gravitational super-events with the 
vulnerability, area distribution, volume and hazard 
risk are distinguished: 1. Climatogenic (Consistent) 
landslides, whose transformation is entirely due to 
the slopes of "moisture effect" energy charge and 
their construction rocks shear resistance decreased 
critical levels. These types of landslides occupy 70% 
of the total number and their activation in the 
background on the top depending on the extreme 
precipitation positive deviation from the multi-year 
average norm; 2. Tecto-seismogenic landslide-
gravitational events, which geological formation 
conditions of the slopes due to tectonic disorder, 
while the main triggering factor are earthquakes. 
This type of gravitational effects are distinguished 
by a deep slope deformation and large volumes, it is 
almost impossible to fight against it.  

Therefore, the only effective in reducing the risk 
of the direction we think it is to know in which 
geological space is expected geological disasters, 
occur and what types of objects can get into their 
risk stands. It is necessary to create Tecto-
Seismogenic landslide-gravitational specialized 

map. This information will allow seismologists to 
determine the existence of historical earthquakes and 
the formation of the geodynamic environment. 

Key words: landslide-gravitational phenome-
non, geological disasters, environmental protection. 

Hydrotechnic and reclamation 
THE NUTRIENT SUBSTANCES 

WITHDRAWN FROM THE SOIL BY CORN 
OF VARIETY “AJAMETI TETRI~, STRAW 

AND TOTAL BIOMASS IN THE CONDITION 
OF SHIDA KARTLI IRRIGATION SYSTEM 

O. Kharaishvili, N. Mebonia, Q. Rokva,  
L. Baidauri, M. Lomishvili, M. Kikabidze 

Georgian Technical University 
Tbilisi, Georgia 

It has been established, that different regime and 
norm of fertilizer has some regular influence on the 
withdraw of nutrient substance by plant from the soil, 
The withdrawal nitrogen amount by each quintals of 
corn of Ajameti Tetri, straw and biomass is equal in 
the every humidity condition, and sum of the nutrient 
substance of the phosphorus and potassium gradually 
increasing, according to increase soil moisture 
regime. 

 It has been justify, that nitrogen percentage 
containing gradually decreasing by increasing soil 
moisture and increasing phosphorus and potassium 
percentage containing. 

 It has been proposed values actual and 
determined by formula, differences between them 
not more than 10 %. 

Key words: irrigation, soil, moisture, nutrient 
substances.

Hydrology and meteorology 
THE TYPICAL ANNUAL GRAPHIC OF THE 

LEVELS REGIME OF THE IRRIGATION 
SYSTEMS RESERVOIRS 

E. Khosroshvili, G. Natroshvili 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 

On the base of analysis Trans Caucasian 
irrigation systems reservoirs has been established 



speed changes. It has been suggested model of annual 
typical graphic and influence scale of the level 
changes on the upper areas stability. 

Key words: water reservoirs, dam, upper area, 
level, pressure, cyclic, typical graphic. 

Environmental protection 
THE LABORATORY RESEARCH OF SOIL 
EROSION AGAINST MODERN GEO MAT 

MADE OF NATURAL MATERIAL 

I. Khubulava 

Tsotne Mirtskhulava Water Management Institute  
of Georgian Technical University 

Tbilisi, Georgia 

In the work is presented research implemented 
on the soil erosion against modern geo mat – made 
of natural material “Luffaeromat”, which aim is 

establish effectively of soil erosion against geo mat. 
In the framework of research carried out 

observations on the air temperature and humidity 
laboratory condition, also on soil humidity in the 
box, pH and light intensively. Irrigation have been 
carried out by taking into account water consume of 
the plant. It has been measured plant height by two 
days interval. Also established average value of 
above data by depends on time. 

The laboratory research implemented on the geo 
mat “Luffaeromat” shown us, that it is effective and 
real measure for stabilization and restore 
biodiversity for the vulnerability slopes. 

Key words: soil erosion, vulnerability slope, 
geo mat. 
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q r o n i k a 
informacia saqarTvelos teqnikuri universitetis 

c. mircxulavas saxelobis wyalTa meurneobis institutis  
moRvaweobis Sesaxeb 

2016 w. 

institutSi, romelic dafuZnebulia 

1929 wlidan, amJamad muSaobs 68 Tana-

mSromeli, aqedan 55% mecnier-TanamSro-

melia, maT Soris: 1 _ akademikosi, saqar-

Tvelos mecnierebaTa erovnuli akademi-

is soflis meurneobis ganyofilebis gam-

ge, 4 _ sainJinro akademiis, 7 – mecniere-

baTa doqtori, 26 – akademiuri doqtori, 

2 _ doqtoranti da 2 – magistri. 

institutis samecniero kvleviTi saqmianoba 

institutis mecnier-TanamSromle-

bis mier 2016 wlis periodul gamocemeb-

Si gamoqveynebul iqna 60-mde statia, 

4 monografia da 3 saxelmZRvanelo; 

institutSi muSavdeba programuli 

dafinansebis 6 samecniero qvemimarTu-

lebis Tema, romlebic aqtualuria qve-

yanaSi mimdinare gaxSirebuli bunebrivi 

katastrofebisa da garemos dacvis Ro-

nisZiebebis mecnierulad damuSavebis 

TvalsazrisiT;

institutma 2016 wels gamosca 2 sa-

mecniero SromaTa krebuli: VI saerTa-

Soriso konferenciisa da morigi - #71 

samecniero SromaTa krebuli. 

institutis samecniero urTierTobebi 

saqarTvelo 

2016 wlis 5 maiss saqarTvelos mec-

nierebaTa erovnuli akademiis soflis 

meurneobis mecnierebaTa ganyofilebaSi 

Catarda samecniero seminari Temaze: “sa-

qarTveloSi klimatis cvlilebis fonze 

melioraciis Tanamedrove problemebi”. 

samecniero seminarSi monawileoba mii-

Res saqarTvelos, estoneTis, ruseTis 

da aSS-s mecnier-specialistebma, agreT-

ve saqarTvelos mecnierebaTa erovnuli 

akademiis soflis meurneobis mecniere-

baTa ganyofilebis xelmZRvanelma, aka-

demikos oTar naTiSvilma, birTvuli 

energiisa da radiaciuli usafrTxoebis 

problemaTa komisiis Tavmjdomarem, aka-

demikos giorgi jafariZem da teqnikuri 

universitetis profesor-maswavlebleb-

ma. samecniero seminari gaxsna stu-s  

c. mircxulavas saxelobis wyalTa meur-

neobis institutis direqtorma, profe-

sor givi gavardaSvilma. saqarTvelos 

soflis meurneobis problemebze isaub-

ra akademikosma oTar naTiSvilma. mox-

senebiT gamovida estoneTis soflis me-

urneobis saministros melioraciisa da 

miwis resursebis departamentis xel-

mZRvaneli, magistri mati tonismai, 

aleqsi karakovi (q. hiustoni, aSS). pro-

fesorma givi gavardaSvilma seminars 

warudgina 410 gverdiani saxelmZRvane-

lo – “irigacia, drenaJi, erozia”, rome-

lic daibeWda gamomcemloba “univer-

salSi” da moxseneba – “klimatis cvli-

lebebis fonze melioraciuli riskis 

prognozi”.
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foto 1. prof. g. gavardaSvilis saxelmZRvanelo  

“irigacia, drenaJi, erozia” 

Photo 1. Prof. G. Gavardashvili guidline ,,Irrigation, Drainage, Erosion” 
 1. . .   « , , »

seminarze moxsenebebi gaakeTes: eko-

nomikis mecnierebaTa doqtorma, martin 

varTanovma, iuri maJaiskim (riazani, ru-

seTi), teqnikis mecnierebaTa doqtorma, 

profesor irina iordaniSvilma, sainJin-

ro mecnierebaTa akademiurma doqtorma 

marika SavlayaZem, teqnikis akademiurma 

doqtorma Tamriko supataSvilma, teqni-

kis akademiuri doqtorma levan itriaS-

vilma, teqnikis akademiurma doqtorma 

vladimer SurRaiam. 

foto 2. estoneTis soflis meurneobis saministros melioraciisa da miwis resursebis de-

partamentis xelmZRvaneli, magistri mati tonismai moxsenebisas 

Photo 2. The head of reclamation and soil resources department of agricultural ministry of Estonia, master Mati 
Tonismae during the presantation 

 2. 
,
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seminaris bolos gaimarTa diskusia 

da miRebul iqna rezolucia, romelic 

iTvaliswinebs saqarTvelos da balti-

ispireTis sami saxelmwifos mecnierebis 

aqtiur TanamSromlobas sasoflo-same-

urneo melioraciis dargSi da saerTa-

Soriso sagranto proeqtis momzadeba 

“horizonti 2020”-is mimarTulebiT. 

2016 wlis 6 ivliss q. TbilisSi, 

sastumro “Holiday inn”-Si saqarTvelos 

ganaTlebisa da mecnierebis saministros 

iniciativiT Catarda samuSao Sexvedra 

Temaze “samecniero-kvleviTi institute-

bis Sefasebis kriteriumebi”. stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis institutidan Sexvedras eswrebod-

nen: institutis direqtoris moadgile, 

teqn. akad. doqtori inga iremaSvili da 

swavluli mdivani, teqn. akad. doqtori 

marine mRebriSvili. Sexvedra gaxsna sa-

qarTvelos ganaTlebisa da mecnierebis 

ministris moadgilem Tamaz marsagiS-

vilma. sityviT gamovida saqarTvelos 

ganaTlebisa da mecnierebis ministris 

moadgile giorgi SarvaSiZe, romelmac 

damswre sazogadoebas gaacno samecnie-

ro-kvleviTi institutebis Sefasebis 

kriteriumebis saerTaSoriso gamocdi-

leba da saqarTveloSi misi danergvis 

perspeqtivebi.  

2016 wlis 18 ivliss sastumro 

“Zvel TbilisSi” TESIM-is proeqtis eq-

spertebis gundis, programis mmarTveli 

da erovnuli organoebis organizebiT 

gaimarTa sainformacio seminari Temaze 

,,Savi zRvis auzis erToblivi saopera-

cio programa“, romelsac eswreboda 

stu-s c. mircxulavas saxelobis wyal-

Ta meurneobis institutis melioraciu-

li sistemebis daproeqtebisa da  eq-

spertizis ganyofilebis xelmZRvaneli, 

asocirebuli profesori Sorena kupre-

iSvili da amave institutis garemos 

dacvisa da sainJinro ekologiis ganyo-

filebis mecnier-TanamSromeli, teqnikis 

akademiuri doqtori Tamriko supataSvi-

li.

seminarze ganxilul iqna sagranto 

konkursSi monawileobis misaRebad  Sa-

vi zRvis programis saproeqto winadade-

bis pirobebi; wamyvani partniorebis ro-

li da pasuxismgebloba; informacia da 

rCevebi sagranto proeqtis mosamzadeb-

lad.

2016 wlis 8-12 ivliss stu-s c. mir-

cxulavas saxelobis wyalTa meurneobis 

institutSi saqarTvelo-ruseTis erTob-

livi samecniero kvleviTi muSaobis 

farglebSi ruseTidan vizitiT imyofe-

bodnen: docenti sergei Cernomoreci, 

aspiranti elene saverniuki (m. lomono-

sovis saxelobis moskovis saxelmwifo 

universiteti) da docenti eduard zapo-

roJCenko (Crd. kavkasiis wyalproeqtis 

institutis direqtoris moadgile, q. pi-

atigorski, ruseTi). Catarda erTobrivi 

samecniero-kvleviTi eqspedicia myinvar 

devdorakze.
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foto 3-6. eqspediciisas 

Photo 3-6. At the expedition 
 3-6. 

2016 wlis 20 ivliss saqarTvelos 

ganaTlebisa da mecnierebis saministro-

Si Sedga Sexvedra ministris moadgi-

les, b-n Tamaz marsagiSvilsa da stu-s 

c. mircxulavas saxelobis wyalTa meur-

neobis institutis direqtors, teqn. 

mecn. doqt., prof. givi gavardaSvils 

Soris. samuSao Sexvedraze ganxilul 

iqna iseTi mniSvnelovani sakiTxebi, ro-

goricaa: institutis programuli dafi-

nanseba, samecniero Tematikis Sesrule-

bis arsebuli mdgomareoba, institutis 

2017 wlis dafinanseba, samecniero Tema-

tikis samuSao programebi, institutis 

materialur-teqnikuri bazis ganaxleba, 

hidroteqnikuri laboratoriis 2016 

wlis saremonto-sareabilitacio samuSa-

oebi, institutis iuridiuli statusi, 

mecnier-TanamSromlebis saswavlo prog-

ramebSi CarTva da sxv.

gansakuTrebiT saintereso gamodga 

institutis direqtoris, teqn. mecn. 

doqt., prof. givi gavardaSvilis winada-

deba hidroteqnikur samecniero labora-

toriaSi Catarebuli saeqsperto samuSa-

oebis SedegebisaTvis saerTaSoriso 

serTifikatis miniWebis Sesaxeb. 
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Sexvedra Sedga agreTve saqarTvelos 

ganaTlebisa da mecnierebis ministris 

moadgilesTan, q-n lia gigaurTan. sauba-

ri Seexo garemosdamcavi saswavlo 

programebis mxardaWeras, zogadi ganaT-

lebis sistemas da mecnierebis mniSvne-

lovan rols ekonomikis mdgradi ganvi-

Tarebis sakiTxebSi. 

foto 7. Sexvedra saqarTvelos ganaTlebisa da mecnierebis ministris moadgilesTan, 

b-n Tamaz marsagiSvilTan 

Photo 7. The meeting with deputy ministry of education and science of Georgia Tamaz Marsagishvili  
 7. ,

foto 8. Sexvedra saqarTvelos ganaTlebisa da mecnierebis  

ministris moadgilesTan, q-n lia gigaurTan 

Photo 8. The meeting with The meeting with deputy ministry of education and science of Georgia Lia Gigauri 
 8. ,
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2016 wlis 1 seqtembers sastumro 

“betsSi” Sedga oficialuri Sexvedra 

institutis direqtors, teqn. mecn. doq-

tors, prof. givi gavardaSvilsa da da 

aSS-s agraruli departamentis koxranis 

programis menejers aRmosavleT evropi-

sa da evraziis qveynebSi, treningis sa-

erTaSoriso programis specialist lev 

kuCevskis Soris. 

foto 9. samuSao Sexvedrisas 

Photo 9. At the meeting 
 9.

2016 wlis 2 dekembers stu-s cotne 

mircxulavas saxelobis wyalTa meurne-

obis institutis saaqto darbazSi gai-

marTa samecniero sabWos sxdoma, ro-

melzec ganxiluli iyo sabiujeto 

programuli dafinansebis wliuri sa-

mecniero angariSebi. ganxiluli iyo 6 

qvemimarTulebis angariSi. sabWoze sit-

yviT gamovida stu-s cotne mircxulavas 

saxelobis wyalTa meurneobis institu-

tis direqtori, teqn. mecn. doqtori, 

profesori givi gavardaSvili, qvemimar-

Tulebis xelmZRvanelebi: geografiis 

akademiuri doqtori, asocirebuli pro-

fesori robert diakoniZe, teqnikis mec-

nierebaTa doqtori, ufrosi mecnier-Ta-

namSromeli irina iordaniSvili, teqni-

kis akademiuri doqtori, asocirebuli 

profesori goga Caxaia, teqnikis akade-

miuri doqtori, ufrosi mecnier-Tanam-

Sromeli, asocirebuli profesori So-

rena kupreiSvili da sxv. moxsenebebis 

Semdeg gaimarTa diskusia. 
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foto 10. samecniero sabWos sxdomaze samecniero 

angariSebis prezentaciisas 

Photo 10 . During  presantations of the scientific reports at the scientific consuils session 
 10. 

sazRvargareT:

2016 wlis 1-10 marts institutis 

direqtori, profesori givi gavardaSvi-

li mivlinebiT imyofeboda konferencia-

ze riazanis p. kostiCevis saxelobis sa-

xelmwifo agroteqnologiur universi-

tetSi. konferenciis msvlelobisas Sed-

ga ramdenime mniSvnelovani samuSao Sex-

vedra: 2016 wlis 4 marts riazanis p. 

kostiCevis saxelobis saxelmwifo agro-

tenologiuri universitetis reqtorTan, 

teqnikis mecnierebaTa doqtor, profe-

sor nikalai biSovTan. 
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foto 11-12. riazanis p. kostiCevis saxelobis saxelmwifo agroteqnikuri universitetis 

reqtorTan, teqnikis mecnierebaTa doqtor, prof. nikalai biSovTan Sexvedrisas 

Photo 11-12. During the meeting to rector of Kostichev state agrotechnology university of Reazan doctor of 
technical science, professor Nicalai Bishov 

 11-12. 
. , ,

2016 wlis 5 marts q. moskovSi k. ti-

miriazevis saxelobis ruseTis soflis 

meurneobis universitetis samecniero 

xelmZRvanelTan, ruseTis mecnierebaTa 

akademiis akademikos nikoloz dubenkos-

Tan Sexvedrisas saubari Seexo Zveli 

kontaqtebis aRdgenasa da TanamSromlo-

bas sasoflo-sameurneo melioraciis mi-

marTulebiT. 2016 wlis 5 marts q. mos-

kovSi Sedga Sexvedra ruseTis hidro-

teqnikisa da melioraciis samecniero-

kvleviTi institutis direqtorTan, ru-

seTis mecnierebaTa akademiis akademikos, 

b-on boris kiziaevTan. saubari Seexo 

akademikos cotne mircxulavas mecnie-

rul miRwevebs melioraciisa da hidro-

teqnikuri nagebobebis mimarTulebiT da 

misi kvlevebis erTobliv gagrZelebas. 

2016 wlis 9-10 marts q. moskovSi gaimar-

Ta Sexvedrebi m. lomonosovis saxelo-

bis moskovis saxelmwifo universitetis 

geografiis fakultetis dekanTan, ruse-

Tis mecnierebaTa akademiis wevr-kores-

pondent, profesor sergei dobroliu-

bovTan, amave fakultetis dekanis moad-

gilesTan, profesor andrei bredixis-

Tan da fakultetis profesor-maswav-

leblebTan. saubari Seexo momaval Ta-

namSromlobas geosainJinro mimarTule-

biT.

2016 wlis 10 marts Sedga Sexvedra 

ruseTis samecniero gamomcemlobebis 

redaqciebSi: “hidroteqnikuri mSeneblo-

ba”, “ekologiuri sistemebi da mowyobi-

lobebi”, “agroqimiuri cnobari” da “ag-

roekologia”. miRebul iqna SeTanxmeba 

yovelgvari finansuri gadasaxadebis ga-

reSe stu-s c. mircxulavas saxelobis 

wyalTa meurneobis institutis mecnier-

Ta mier damuSavebuli statiebis zemoT 

dasaxelebul JurnalebSi gamocemis Se-

saxeb.
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Sexvedrebis dros kolegebma Tanxmo-

ba ganacxades q. TbilisSi 2016 wlis 22-

25 seqtembers me-6 saerTaSoriso konfe-

renciaSi monawileobis Sesaxeb. 

foto 13. ruseTis mecnierebaTa akademiis akademikosTan,  

b-on nikoloz dubenokTan Sexvedrisas 

Photo 13. During the meeting to academian of Russian academy of sciences Nikoloz Dubenok     
 13. 

foto 14. ruseTis hidroteqnikisa da melioraciis samecniero-kvleviTi institutis direq-

torTan, ruseTis mecnierebaTa akademiis akademikosTan,  

b-on boris kiziaevTan Sexvedrisas 

Photo 14. During the meeting director of scientific research institute of hydrotechical and reclamation of Russia, 
academian of Russian academy of sciences, Boris Kizaev 

 14. -
. . , ,
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foto 15. m. lomonosovis saxelobis moskovis saxelmwifo universitetis geografiis fa-

kultetis dekanTan, ruseTis mecnierebaTa akademiis wevr-korespondentTan, profesor ser-

gei dobroliubovTan Sexvedrisas 

Photo 15. During the meeting dean of geography faculty of the Lomonosovi State University of Moscow, 
member of Russian academy of sciences, professor Sergei Dobroliubov

 15. 
. . , - ,

foto 16. m. lomonosovis saxelobis moskovis saxelmwifo universitetis geografiis fa-

kultetis dekanis moadgilesTan profesor, andrei bresidinTan Sexvedrisas 

Photo 16. During the meeting with deputy dean of same faculty, professor Andrei Bredikh
 16. 

. . ,

2016 wlis 28 ivlisidan 2 agvistom-

de saqarTvelos teqnikuri universite-

tis c. mircxulavas sax. wyalTa meurne-

obis institutis mecnier-TanamSromlebi: 

garemos dacvisa da sainJinro ekologi-

is ganyofilebis xelmZRvaneli, teqnikis 

akad. doqtori, asocirebuli profesori 

goga Caxaia, bunebrivi katastrofebis 

xelmZRvaneli, geografiis akad. doqto-

ri, asocirebuli profesori robert 

diakoniZe da garemos dacvisa da sain-

Jinro ekologiis ganyofilebis ufrosi 

mecnier-TanamSromeli, teqnikis akademi-

uri doqtori, asocirebuli profesori 

levan wulukiZe SoTa rusTavelis erov-

nuli samecniero fondisa da saqarTve-
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los teqnikuri universitetis dafinase-

biT mivlinebiT imyofebodnen q. sankt-pe-

terburgSi, sadac geoxaliCebis mwarmoe-

bel msoflio masStabiT umsxvilesi 

kompania “Tenzar-international”-is centra-

lur ofisSi wardgenil iqna prezenta-

cia grantis farglebSi gamokvleuli 

geoxaliCa “nesgeo”-s Sesaxeb. prezenta-

cias eswrebodnen kompania “Tenzar-
international”-is direqtori konstantine 

vaCnaZe, marketingis specialistebi: ma-

ria dodeusi da vadim dolgini, ekolo-

giuri samSeneblo teqnologiebisa da 

masalebis specialisti pacel greskovi, 

sainJinro ganyofilebis xelmZRvaneli, 

wamyvani inJineri maqsim sakaevi, inJineri 

vladimer kalugini, gayidvebis menejeri 

konstantin lekini da proeqtebis xel-

mZRvaneli aleqsei visarionovi. prezen-

taciis Semdeg gaimarTa diskusia kompa-

nia “Tenzar-international”-is TanamSromlebsa 

da grantis Semsruleblebs Soris, rom-

lis Sedegad gamoikveTa gzebi geoxali-

Ca “nesgeo”-s warmoebaSi danergvis xel-

SewyobisaTvis.

foto 17. Sexvedrisas 

Photo 17. During the meeting 
 17. 

2016 wlis 12-20 noembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, profe-

sori givi gavardaSvili mivlinebiT im-

yofeboda belarusiaSi samecniero-sagan-

manaTleblo urTierTobebis damyarebis 

mizniT.

2016 wlis 14 noembers q. brestSi 

Sedga Sexvedra brestis saxelmwifo 

teqnikuri universitetis sainJinro sis-

temebisa da ekologiis fakultetis de-

kanTan, geografiis mecn. doqtor, prof. 

aleqsandre volCekTan. 
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foto 18. teqn. mecn. doqtor, prof. aleqsandre volCekTan Sexvedrisas 

Photo 18. Duing the meeting to doctor of geography, professor Aleksandre Volchek 
 18. ,

Sexvedrisas saubari Seexo institu-

tebis momaval TanamSromlobas mecnier-

TanamSromlebisa da doqtorantebis 

gacvliTi programebis, agreTve saerTa-

Soriso erToblivi grantebis momzade-

baSi.  

16 noembers Sedga Sexvedra brestis 

saxelmwifo universitetis I vice-req-

torTan, prof. viaCeslav draganTan. sau-

bari Seexo saswavlo procesSi Tanamed-

rove mecnieruli miRwevebis danergvasa 

da momaval TanamSromlobas.  

amave dRes gaimarTa Sexvedra fakul-

tetis profesor-maswavleblebTan da 

dekanTan, romlis drosac Sedga SeTan-

xmeba, rom profesori givi gavardaSvi-

li aspirantebis momzadebaSi miiRebs aq-

tiur monawileobas. sainJinro sisteme-

bisa da ekologiis fakultetis dekanis, 

teqn. mecn. doqtor, prof. aleqsandre 

volCekis winadadebiT stu-s cotne mir-

cxulavas saxelobis wyalTa meurneobis 

institutis direqtori, profesori givi 

gavardaSvili 2016 wlidan miwveul iqna 

amave fakultetze saleqcio kursis - 

“garemos dacva da sainJinro ekologiis 

problemebi” - wasakiTxad. 

17-18 noembers q. minskSi gaimarTa 

oficialuri Sexvedra belarusiis sa-

xelmwifo universitetis geografiis fa-

kultetis dekanTan, geogr. mecn. doq-

tor, prof. dimitri ivanovTan, romel-

mac profesor givi gavardaSvils gaac-

no fakultetis profesor-maswavleble-

bi da maTTan erTad Sedga profesiuli 

eqskursia sainJinro geologiisa da geo-

fizikis samecniero teqnologiur labo-

ratoria-muzeumSi. profesori givi ga-

vardaSvili gaecno belarusiis terito-

riaze gavrcelebuli niadagebisa da 

gruntebis fizikur-meqanikur maCveneb-

lebsa da kaTedris miRwevebs. 
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foto 19-20. prof. dimitri ivanovTan Sexvedrisas 

Photo 19-20. During the meeting to Dimitri Ivanov 
 19-20. ,

.

aqve maspinZlebs stu-s cotne mir-

cxulavas saxelobis wyalTa meurneobis 

institutis direqtorma, teqn. mecn. doq-

torma, profesor givi gavardaSvilma 

gaacno stu-s cotne mircxulavas saxe-

lobis wyalTa meurneobis institutis 

miRwevebi, mimarTulebebi - niadagis ro-

gorc wylismieri, aseve qarismieri ero-

ziis problemebi da maTTan brZolis 

rogorc sainJinro-ekologiuri, aseve 

bio-sainJinro meTodebi. moxsenebis bo-

los dekanma, prof. d. ivanovma profe-

sor givi gavardaSvils SesTavaza fa-

kultetis sxvadasxva dargis specialis-

tebTan am Temaze saleqcio kursis wa-

kiTxva.

saubris Semdeg prof-ebi d. ivanovi 

da a. volCeki profesor givi gavardaS-

vilis mier mowveul  iqnen saqarTvelo-

Si – VII saerTaSoriso konferenciaze 

monawileobis misaRebad.  

2016 wlis 7-11 dekembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, teqn. 

mecn. doqtori, profesori givi gavar-

daSvili mivlinebiT imyofeboda q. Ces-

tohovaSi (poloneTi), sadac Cestohovas 

teqnikuri universitetis samSeneblo fa-

kultetis dekanis moadgilem samecnie-

ro dargSi profesorma margarita ule-

vinma profesori givi gavardaSvili 

oficialurad miiwvia amave fakultetis 

samecniero Jurnalis ,,Construction of 
optimized energy potential” redkolegiis wev-

rad.
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foto 21-22. Sexvedra prof. margarita ulevinTan Jurnalis redkolegiis wevrad arCevisas 

Photo 21-22. During meeting to professor Margarita Ulevin electing as a member of editorial board 
 21-22. .
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mivlinebis dros profesor givi ga-

vardaSvils hqonda oficialuri Sexved-

rebi sloveniis teqnikuri universite-

tis dekanTan, kievisa da lvovis  teqni-

kuri universitetebis delegaciebTan, 

belarusiis agraruli akademiis proreq-

tor viqtor kapitovskisTan, q. riazanis 

(ruseTi) meSCanis samecniero-teqnikuri 

centris direqtorTan, profesor iuri 

maJaiskisTan, poloneTis sxvadasxva uni-

versitetis profesorebsa da doqtoran-

tebTan.

samecniero praqtikuli saqmianoba sazRvargareT 

2016 wlis 21 aprils venaSi, avstri-

is dedaqalaqSi, gaimarTa evrokavSiris 

generaluri asambleis sxdoma, romelic 

Seexo mecnierebas dedamiwis Sesaxeb. aR-

niSnul sxdomaze wardgenil iqna insti-

tutis direqtoris, prof. g. gavardaSvi-

lis TanaavtorobiT momzadebuli moxse-

neba, romelic 2014 wlis katastrofisas 

myinvar devdorakis dinamikur procesebs 

exeboda. aRniSnuli erTobrivi moxsene-

ba momzadda stu-s c. mircxulavas saxe-

lobis wyalTa meurneobis institutsa 

da m. lomonosovis saxelobis moskovis 

saxelmwifo universitets Soris gafor-

mebuli memorandumis Tanaxmad. naSromis 

momzadebaSi monawileobdnen: s. Cernomo-

reci, e. saverniuki, d. petrokovi, o. tu-

rubalina (m. lomonosovis saxelobis 

moskovis saxelmwifo universiteti), m. 

dukini (nalCikis geofizikis instituti), 

g. gociriZe (Sps “geografiki”), g. gavar-

daSvili (stu-s c. mircxulavas saxelo-

bis wyalTa meurneobis instituti), v. 

drobiSevi (vladikavkazis samecniero 

centri), g. zaporoJenko, n. kamenovi, v. 

kamenovi (CrdiloeT kavkasiis wyalpro-

eqtis instituti, piatigorski), a. kaabi 

(oslos universiteti, norvegia), j. kar-

geli (arizonas universiteti, aSS), q. 

hugeli (ciurixis universiteti, Sveica-

ria).

saerTaSoriso konferenciebsa da simpoziumebSi monawileoba 

saqarTvelo: 

2016 wlis 1 Tebervals saqarTvelos 

ganaTlebisa da mecnierebis saminis-

tros organizatorobiT Catarda 

konferencia, romelsac eswrebodnen 

umaRlesi saganmanaTleblo dawese-

bulebaTa reqtorebi, samecniero-

kvleviTi erTeulebis xelmZRvanele-

bi, akademiuri, samecniero da admi-

nistraciuli personalis warmomad-

genlebi, maT Soris iyvnen institu-

tis direqtori, prof. givi gavardaS-

vili da melioraciuli sistemebis 

daproeqtebisa da eqspertizis ganyo-

filebis xelmZRvaneli, asoc. prof. S. 

kupreiSvili. konferenciaze ganxi-

lul iqna saqarTvelos parlamentis 

mier 2015 wlis dekemberSi miRebuli 

sakanonmdeblo cvlilebaTa paketi, 

romliTac gadaiWreba umaRlesi ga-

naTlebisa da mecnierebis sferoSi 

dReisaTvis arsebuli mravali prob-

lema da safuZveli Caeyreba funda-

mentur cvlilebebs. saqarTvelos 

ganaTlebisa da mecnierebis minis-

trma Tamar sanikiZem konferenciis 

monawileebs gaacno kanoniT gaTva-

liswinebuli cvlilebebis implemen-

taciis samoqmedo gegma. 
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foto 23-25. konferenciis msvlelobisas 

Photo 23-25. During the conference 
 23-25. 

2016 wlis 1 aprils sastumro 

“Holiday inn”-Si saqarTvelos adgilobriv 

TviTmmarTvelobaTa erovnuli asocia-

ciisa da aSS-s ganviTarebis saagentos 

(USAID) organizebiT Catarda konferen-

cia Temaze - "klimatis cvlileba adgi-

lobriv doneze - politika da qmedeba". 

konferencia gaxsna saqarTvelos gare-

mosa da bunebrivi resursebis dacvis 

ministris moadgilem, b-ma Teimuraz 

murRuliam. sityviT gamovidnen: saqar-

Tvelos regionaluri ganviTarebisa da 

infrastruqturis ministris pirveli 

moadgile, b-ni Tengiz SergelaSvili, 

soflis meurneobis ministris moadgi-

le, b-ni goCa cofuraSvili, energetikis 

ministris moadgile, b-ni daviT Sariqa-

Ze, USAID-is direqtori saqarTveloSi, 

b-ni nika oyreSiZe, saqarTvelos adgi-

lobriv TviTmmarTvelobaTa erovnuli 

asociaciis prezidenti (NALAG), b-ni da-
viT jiqia. 

konferenciaze institutis direqto-
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ri, prof. givi gavardaSvili gamovida 

moxsenebiT “soflis meurneobis prob-

lemebi klimatis cvlilebis fonze”. 

konferenciaze agreTve monawileob-

dnen saqarTvelos adgilobrivi munici-

palitetis warmomadgenlebi, stumrebi 

avstriidan, ugandidan, poloneTidan, 

safrangeTidan, somxeTidan. 

msoflio klimatis cvlilebaze mox-

senebiT gamovidnen: italiis gamocdile-

ba – jon marko CerCi, poloneTis gamoc-

dileba – prof. ierni stritini, avstri-

is gamocdileba – matias iureki, afri-

kis gamocdileba (zambia) – muson da 

mumba, norvegiis gamocdileba – ziorn 

alfteni.

foto 26. konferenciaze moxsenebisas 

Photo 26. During the speech on the conference
 26. 

foto 27. konferenciis gaxsnisas 

Photo 27. At the opening ceremony of the conference
 27. 
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2016 wlis 18 ivliss sastumro 

“Radisson Blu Iveria”-Si gaimarTa saerTaSo-

riso konferencia – “profesiuli ganaT-

lebis roli ekonomikis ganviTarebisaT-

vis”. organizatorebi iyvnen saqarTve-

los ganaTlebisa da mecnierebis sami-

nistro, aTaswleulis gamowvevis fondi 

(Millenium) da saqarTvelos mTavroba. 

konferencia gaxsna aTaswleulis gamow-

vevis fondis aRmasrulebelma direq-

torma magda maRraZem. konferenciaze 

sityviT gamovidnen saqarTvelos ekono-

mikisa da mdgradi ganviTarebis minis-

tri, vice-premieri dimitri qumsiSvili, 

aSS-s elCi saqarTveloSi ian keli, sa-

qarTvelos ganaTlebisa da mecnierebis 

ministri aleqsandre jejelava, ingli-

sidan, irlandiidan, germaniidan da av-

straliidan mowveuli stumrebi, romle-

bic Seexnen profesiuli ganaTlebis ev-

ropul sistemebsa da mis rols ekonomi-

kis ganviTarebaSi.  

   konferenciaSi monawileobas iReb-

da stu-s c. mircxulavas saxelobis 

wyalTa meurneobis institutis direq-

tori, profesori givi gavardaSvili. 

Sesvenebis dros givi gavardaSvili Sex-

vda ganaTlebisa da mecnierebis minit-

ris moadgileebs: Tamaz marsagiSilsa 

da lia gigaurs. Sexvedrisas saubari 

Seexo stu-s c. mircxulavas saxelobis 

wyalTa meurneobis institutis mier da-

muSavebul profesiuli ganaTlebis sas-

wavlo programebs sasoflo-sameurneo 

melioraciaSi (hidromelioracia da ag-

romelioracia), romlebic warmatebiT 

xorcieldeba stu-s samSeneblo fakul-

tetsa da stu-s daqvemdebarebaSi myofi 

samtrediis r-nis sof. didi jixaiSis n. 

nikolaZis saxelobis profesiuli ko-

lejis bazaze.  

2016 wlis 22-25 seqtembers stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis institutma saqarTvelos teqniku-

ri universitetis mcire sakonferencio 

darbazSi Caatara me-6 saerTaSoriso sa-

mecniero-teqnikuri konferencia Temaze: 

`wyalTa meurneobis, garemos dacvis, ar-

qiteqturisa da mSeneblobis Tanamedro-

ve problemebi~. konferenciaSi monawi-

leobda msoflios 7 qveynis (azerbaija-

ni, belarusia, litva, poloneTi, ruse-

Ti, saqarTvelo, somxeTi) mecnierebi, eq-

spertebi da axalgazrda specialistebi. 

gamoica 230-gverdiani konferenciis Sro-

maTa krebuli (150 egz.). 

konferencia gaxsna stu-s 

mecnierebis departamentis ufrosi, teqn. 

mecn. doqtorma, prof. daviT TavxeliZem, 

romelmac aRniSna institutis mniSvne-

lovani roli samxreT kavkasiis qveyne-

bis ekologiuri usafrTxoebis sakiT-

xebsa da regionis samecniero sivrceSi 

da usurva Semdgomi aqtiuri samecniero-

praqtikuli mimarTulebiT. Semdeg sit-

yva gadasca institutis direqtors, 

teqn. mecn. doqtors, prof. givi gavardaS-

vils, romelmac mimoixila wyalTa meur-

neobis institutis samecniero-teqnikuri 

da saeqsperto moRvaweoba, yuradReba 

gaamaxvila institutis samecniero mi-

marTulebebsa da saganmanaTleblo saq-

mianobaSi aqtiur monawileobaze. 
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foto 28. konferenciis gaxsnisas 

Photo 28. At the opening ceremony of the conference
 28. 

foto 29. konferenciis msvlelobisas 

Photo 29. During the conference 
 29 . 

misasalmebeli sityviT agreTve gamovid-

nen: somxeTis saxelmwifo politeqniku-

ri universitetis reqtori, teqn. mecn. 

doqtori, prof. ohanes tokmajiani (q. 

erevani, somxeTi), baqos saxelmwifo uni-

versitetis geografiis fakultetis de-

kani, geogr. mecn. doqtori, prof. farda 

imanovi (azerbaijani), meSCeris samecnie-

ro teqnikuri centris direqtori, 

sofl. meurn. mecn. doqt., prof. iuri ma-

Jaiski (q. riazani, ruseTi) da sxvebi. 
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foto 30. konferenciis prezidiumSi.  

marcxnidan – profesorebi: oganes tokmajiani (q. erevani, somxeTi),  

givi gavardaSvili da farda imanovi (q. baqo, azerbaijani) 

Photo 30. In the presidium of conference.
From left – professors: Rector of Armenian state technical university, doctor of technical sciences, professor 

Hovhannes  Tokmajyan (Erevan, Armenia), Givi Gavardashvili, dean of geography faculty of Baku state 
university doctor of technical sciences, professor Farda Imanovi (Azerbaijan, Baku) 

 30. .
 – :  ( . , ),

 ( . , )

2016 wlis 25 seqtembers  konferenci-

is daxurvamde Catarda saerTaSoriso 

saorganizacio komitetis sxdoma da mi-

Rebul iqna gadawyvetileba, rom morigi 

VII saerTaSoriso konferencia Catardes 

2017 wlis agvistoSi, q. TbilisSi. 

foto 31. konferenciis monawileebi 

Photo 31. The participants of conference
31.
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sazRvargareT

2016 wlis 1-10 marts riazanis p. 

kostiCevis saxelobis saxelmwifo agro-

teqnologiur universitetSi Catarda 

saerTaSoriso konferencia, romlis mi-

marTuleba iyo eTerzeTovani mcenaree-

bis produqciis gazrdis mizniT melio-

raciuli problemebis Tanamedrove do-

neze gadawyvetis sakiTxebi. 2016 wlis 3 

marts, konferenciaze sityviT gamovida 

saqarTvelos teqnikuri universitetis 

cotne mircxulavas saxelobis institu-

tis direqtori, profesori givi gavar-

daSvili – “eTerzeTovani kulturis 

“tungos” mosavlianobis gazrda dasav-

leT saqarTveloSi, kerZod, kolxeTis 

dablobze, samiarusiani kombinirebuli 

axali sadrenaJo sistemis gamoyenebis 

pirobebSi”.

Sexvedrebis dros kolegebma Tanxmo-

ba ganacxades q. TbilisSi 2016 wlis 20-

30 seqtembers me-6 saerTaSoriso konfe-

renciaSi monawileobis Sesaxeb. 

foto 32. konferenciaze prezentacisas 

Photo 32. During the presentation on the conference
 32. 

2016 wlis 24-26 maiss litvaSi, q. pa-

neveJisSi Catarda saerTaSoriso konfe-

renecia “sasoflo-sameurneo drenaJebis 

aplikaciebi, garemos dacvis moTxovnebi 

sasoflo-sameurneo drenaJis sistemis 

konstruqciis proeqtis ganxorcielebi-

sas da litvis soflis meurneobis gan-

viTarebis programa 2014-2020” da savele 

seminari “litvis soflis meurneobis 

ganviTarebis programa 2007-2013 wlebis 

kargi magaliTebi”, sadac litvis res-

publikis soflis meurneobis saminis-

tros mier miwveuli iyo institutis di-

reqtori, prof. givi gavardaSvili. kon-

ferencia gaxsna litvis respublikis 

soflis meurneobis ministris moadgi-

lem, baton albinas eJerskisma, ris Sem-

degac misasalmebeli sityviT gamovida 

q. paneveJisis meri. 

2016 wlis 26 maiss konferenciaze 

prof. givi gavardaSvili gamovida mox-

senebiT “samiarusiani kombinirebuli 

drenaJis savele kvleva”. 
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foto 33. moxsenebisas 

Photo 33. During the presentation` 
 33.  

konferenciis msvlelobisas Sedga 

mniSvnelovani samuSao Sexvedrebi lit-

vis respublikis soflis meurneobis mi-

nistris moadgiles, baton albinas eJer-

skisTan, litvis, latviis, estoneTis, 

fineTis, belarusiisa da rusetis mecni-

er-specialistebTan. agreTve 28 maiss q. 

vilniusSi Sedga Sexvedra litvis meli-

oraciis asociaciis TavmjdomaresTan 

baton kizimir siskissa da amave asocia-

ciis mTavar specialistTan baton ionas 

rakasTan. saubrisas gamoikveTaTanam-

Sromlobis perspeqtiuli mimarTulebe-

bi, romelic Seexeboda saqarTveloSi 

analogiuri municipaluri asociaciebis 

Camoyalibebis SemTxvevaSi Sesabamisi sa-

konsultacio momsaxurebis gawevas. 

foto 34-35. Sexvedra ministris moadgilesTan baton albinas eJerskisTan 

Photo 34-35. The meeting of deputy ministry of agricultural of Lithuania republic, Mr. Albinas Ejerski 
 34-35. , -
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2016 welis 23-26 maiss saqarTvelos 

teqnikuri universitetis cotne mircxu-

lavas saxelobis wyalTa meurneobis in-

stitutis bunebrivi katastrofebis gan-

yofilebis mecnier-TanamSromeli, sain-

Jinro mecn. akad. doqt. marine Savlaya-

Ze, rusTavelis erovnuli samecniero 

fondis dafinansebiT, imyofeboda espa-

neTis qalaq  barselonaSi saerTaSori-

so konferenciaze monawileobis misaRe-

bad. konferenciaze moxsenebiT gamovida 

Temaze: “sawarmoo narCenebidan miRebu-

li manganumSemcveli masalis - Mn(NO3)2

gamoyenebis SesaZleblobis kvleva War-

bteniani niadagis nayofierebis amaRle-

bis mizniT”. konferenciis organizato-

ri iyo xelovnebisa da mecnierebis sa-

erTaSoriso Jurnali. 

foto 36. konferenciaze moxsenebisas 

Photo 36. During the presentation 
 36. 

2016 wlis 5-12 ivniss q. kaunasSi, 

aleqsandras skuldinskis saxelobis 

universitetSi Catarda saerTaSorisi 

samecniero-teqnikuri konferencia – 

“wyali da niadagi”. konferenciaze aleq-

sandras skuldinskis saxelobis univer-

sitetis miwveviT imyofeboda stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis institutis direqtori, profesori 

givi gavardaSvili. konferencia gaxsna 

universitetis reqtoris moadgilem sa-

mecniero dargSi, profesor romouldas 

remeckisma. misasalmebeli sityviT gamo-

vida universitetis wylis resursebisa 

da sainJinro institutis direqtori, 

profesori algidas radzeviuCisi da sa-

mecniero-teqnikuri konferenciis – “wya-

li da niadagi” saorganizacio komite-

tis Tavmjdomare atilia miseckaite.  

6 ivniss konferenciaze stu-s cotne 

mircxulavas saxelobis wyalTa meurne-

obis institutis direqtori, profesori 

givi gavardaSvili gamovida moxsenebiT 

– “saqarTveloSi klimatis cvliliebe-

bis gaTvaliswinebiT melioraciuli 

riskis prognozi”. konferenciaze mona-

wileobas iRebdnen mecnier-specialiste-

bi azerbaijanidan, belorusiidan, sa-

qarTvelodan, ruseTidan, ukrainidan, 

xorvastiidan da litvidan. 
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foto 37. konferenciis seqciis xelmZRvanelobisas 

Photo 37. During the head of section of the conference 
 37. 

foto 38. konferenciis monawileebTan erTad 

Photo 38. With conference participants 
 38. 

konferenciis Semdeg Catarda profe-

siuli eqskursia aleqsandras skuldin-

skis saxelobis universitetis wylis 

resursebisa da sainJinro institutis 

hidroteqnikur laboratoriaSi. 
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foto 39-41. profesiuli eqskursia laboratoriaSi

Photo 39-41. During the visit in laboratory 
 39-41. 

2016 wlis 27-29 ivniss poloneTSi, 

qalaq vroclavSi, vroclavis garemos 

dacvisa da sicocxlis Semswavleli 

mecnierebis universitetSi gaimarTa sa-

erTaSoriso samecniero seminari, rome-

lic mieZRvna amave universitetis mSe-

neblobisa da inJineringis institutis 

direqtoris, teqnikis mecnierebaTa doq-

toris, profesor erJi sobotas dabade-

bis 70 wlisa da samecniero-pedagogiuri 

moRvaweobis 46 wlis iubiles. RonisZie-

baSi monawileoba miiRes msoflios 10 

wamyvani qveynis mecnier-specialistebma, 

maT Soris, saqarTvelodan - teqnikuri 

universitetis cotne mircxulavas saxe-

lobis wyalTa meurneobis institutis 

direqtorma, centraluri CineTis norma-

lis universitetis sapatio profesorma, 

teqnikis mecnierebaTa doqtorma, profe-

sor givi gavardaSvilma. 
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foto 42. iubilarTan milocvisas 

Photo  42. During the congratulation 
 42.  

aqve prof. givi  gavardaSvili Sexvda amave universitetis reqtors roman kolaCs. 

foto 43. prof. roman kolaCTan Sexvedrisas 

Photo 43. During the meeting to professor Roman Kolach
 43. .

2016 welis 21-22 ivliss saqarTve-

los teqnikuri universitetis cotne 

mircxulavas saxelobis wyalTa meurne-

obis institutis bunebrivi katastrofe-

bis ganyofilebis mecnier-TanamSromeli, 

sainJinro mecn. akad. doqt. marine Sav-

layaZe, rusTavelis erovnuli samecnie-

ro fondis dafinansebiT, imyofeboda 

Sveicariis qalaq ciurixSi ICASE 2016: 
me-18 saerTaSoriso konferenciaze sa-

soflo-sameurneo da biologiur inJine-

riaSi monawileobis misaRebad. konfe-

renciaze moxsenebiT gamovida Temaze: 

„pesticidebis biodegradacia niadagSi“. 

konferenciis organizatori iyo mecnie-

rebis, inJineriisa da teqnologiebis 

msoflio akademia. 
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foto 44. konferenciis monawileebi  

Photo 44. Participants of the conference
 44. 

2016 welis 15-18 noembers saqarTve-

los teqnikuri universitetis cotne 

mircxulavas saxelobis wyalTa meurne-

obis institutis garemos dacvisa da sa-

inJinro ekologiis ganyofilebis mecni-

er-TanamSromeli, teqnikis akademiuri 

doqtori Tamriko supataSvili rusTave-

lis erovnuli samecniero fondis dafi-

nansebiT imyofeboda italiaSi, qalaq 

romSi saerTaSoriso konferenciaze “in-

Jineria da teqnologia» monawileobis 

misaRebad. konferenciaze moxsenebiT ga-

movida Temaze: ,,mdinare durujis auzis 

Tanamedrove mdgomareoba“. konferenciis 

organizatori iyo xelovnebisa da mec-

nierebis saerTaSoriso Jurnali. konfe-

renciaSi monawileobda 15  qveynis mec-

nieri da profesori. 

foto 45. konferenciaze moxsenebisas  

Photo. 45. During the presentation 
 45. 
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2016 wlis 7-11 dekembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, teqn. 

mecn. doqtori, profesori givi gavar-

daSvili mivlinebiT imyofeboda q. Ces-

tohovaSi (poloneTi) me-13 samecniero-

teqnikur konferenciaze «energiis po-

tencialis optimizaciis nagebobebi» mo-

nawileobis misaRebad. 7 dekembers pro-

fesori g. gavardaSvili gamovida konfe-

renciaze moxsenebiT «mravalsarTulia-

ni binebis fundamentis saimedoobis miz-

niT gruntis wylis regulirebisaTvis 

samiarusiani kombinirebuli drenaJis 

kvleva».

foto 46. konferenciaze moxsenebisas 

Photo. 46. During the presentation 
 46. 

9 dekembers prof. givi gavardaSvili xelmZRvanelobda samecniero-teqnikuri 

konferenciis seqcias. 
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foto 47-48. seqciis xelmZRvanelobisas 

Photo 47-48. During head of section at the scientific technical conference 
 47-48. 

konferenciis msvlelobisas Cestoho-

vas teqnikuri universitetis samSeneblo 

fakultetis 2016 wlis 10-11 dekembers 

gaimarTa profesiuli eqskursia sxva-

dasxva samSeneblo ubanze da aluminis 

nakeTobaTa qarxanaSi.

konferenciis oficialuri daxurvis 

ceremoniaze profesor givi gavardaSvi-

lis mier Cestohovas universitetis 

proreqtori da samSeneblo fakultetis 

dekani mowveul iqnen saqarTveloSi VII 

saerTaSoriso konferenciaze monawile-

obis misaRebad, romelic 2017 wlis ag-

vistoSi gaimarTeba. 

saswavlo-samecniero saqmianoba 

saqarTvelo 

instituti aqtiuradaa CarTuli stu-

s saswavlo procesSi. agraruli mecnie-

rebebisa da biosistemebis inJineringisa 

da samSeneblo fakultetze leqciebs 

kiTxuloben: institutis direqtori, 

prof. g. gavardaSvili, direqtoris moad-

gile, asist. prof. i. iremaSvili, melio-

raciuli sistemebis daproeqtebisa da eq-

spertizis ganyofilebis xelmZRvaneli, 

asoc. prof. S. kupreiSvili, amave ganyo-

filebis ufr. mecn-TanamSromeli, asoc. 

prof. m. varTanovi, melioraciis ganyofi-

lebis ufr. mecn-TanamSromeli, asoc. 

prof. z. lobJaniZe, bunebrivi katastro-

febis ganyofilebis xelmZRvaneli, asoc. 

prof. r. diakoniZe, garemos dacvisa da 

sainJinro ekologiis ganyofilebis xel-

mZRvaneli, asoc. prof. g. Caxaia, amave gan-

yofilebis ufr. mecn-TanamSromeli, asoc. 

prof. l. wulukiZe. 

doqtorantebTan samecniero-kvleviTi muSaoba 

2016 wels seqtemberSi institutis 

TanamSromlebi: mTavari specialisti 

irma qufaraSvili da mecn-TanamSromeli 

irina xubulava iricxebian stu-s  doq-

toranturis II kursze agraruli mecnie-

rebebisa da biosistemebis inJineringis 

fakultetze.

213

q r o n i k a 



magistrebTan samecniero-kvleviTi muSaoba 

2016 wels institutis specialisti 

naTia suxiSvili Cairicxa agraruli 

mecnierebebisa da biosistemebis inJine-

ringis fakultetis magistraturaSi or-

ganuli soflis meurneobis specialo-

biT.

2016 wels institutis inJineri 

oTar oqriaSvili Cairicxa agraruli 

mecnierebebisa da biosistemebis inJine-

ringis fakultetis magistraturaSi ag-

ronomiis specialobiT. 

leqciebi sazRvargareTis universitetebSi 

2016 wlis 12-20 noembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, profe-

sori givi gavardaSvili mivlinebiT im-

yofeboda belarusiaSi samecniero-sagan-

manaTleblo urTierTobebis damyarebis 

mizniT.

2016 wlis 14 noembers q. brestSi 

Sedga Sexvedra brestis saxelmwifo 

teqnikuri universitetis sainJinro sis-

temebisa da ekologiis fakultetis de-

kanTan, geografiis mecn. doqtor, prof. 

aleqsandre volCekTan.

foto 49. teqn. mecn. doqtor, prof. aleqsandre volCekTan Sexvedrisas 

Photo  49. During the meeting to the dean of engineeing systems and ecology faculty, doctor of 
geogrpahy sciences, proffessor Aleksandre Volchek

 49. ,

Sexvedrisas saubari Seexo institu-

tebis momaval TanamSromlobas mecnier-

TanamSromlebisa da doqtorantebis gac-

vliTi programebis, agreTve saerTaSori-

so erToblivi grantebis momzadebaSi. 

dekanis, prof. aleqsandre volCekis 

TxovniT 2016 wlis 15 noembers stu-s 

cotne mircxulavas saxelobis wyalTa 

meurneobis institutis direqtorma, pro-

fesorma givi gavardaSvilma amave fa-

kultetze Caatara sajaro leqciebi Te-

maze: «eroziul-Rvarcofuli procesebis 

Tanamedrove problemebi da maTi regu-

lirebis gzebi». leqciebs eswrebodnen 

fakultetis profesor-maswavleblebi, 

damamTavrebeli kursis studentebi da 

aspirantebi. 
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foto 50-51. sajaro leqciebze 

Photo 50-51. At the public lecture 
 50-51. 

amave dRes gaimarTa Sexvedra fakul-

tetis profesor-maswavleblebTan da 

dekanTan, romlis drosac Sedga SeTan-

xmeba, rom profesori givi gavardaSvi-

li aspirantebis momzadebaSi miiRebs aq-

tiur monawileobas. sainJinro sisteme-

bisa da ekologiis fakultetis dekanis, 

teqn. mecn. doqtor, prof. aleqsandre 

volCekis winadadebiT stu-s cotne mir-

cxulavas saxelobis wyalTa meurneobis 

institutis direqtori, profesori givi 

gavardaSvili 2016 wlidan miwveul iqna 

amave fakultetze saleqcio kursis - 

“garemos dacva da sainJinro ekologiis 

problemebi” - wasakiTxad. 

aqve maspinZlebs stu-s cotne mir-

cxulavas saxelobis wyalTa meurneobis 

institutis direqtorma, teqn. mecn. doq-

torma, profesor givi gavardaSvilma 

gaacno stu-s cotne mircxulavas saxe-

lobis wyalTa meurneobis institutis 

miRwevebi, mimarTulebebi - niadagis ro-

gorc wylismieri, aseve qarismieri ero-

ziis problemebi da maTTan brZolis 

rogorc sainJinro-ekologiuri, aseve 

bio-sainJinro meTodebi. moxsenebis bo-

los dekanma, prof. d. ivanovma profe-

sor givi gavardaSvils SesTavaza fa-

kultetis sxvadasxva dargis specialis-

tebTan am Temaze saleqcio kursis wa-

kiTxva.

2016 wlis 19-24 dekembers stu-s 

cotne mircxulavas saxelobis wyalTa 

meurneobis institutis direqtori, teqn. 

mecn. doqtori, profesori givi gavar-

daSvili mivlinebiT imyofeboda bela-

rusiaSi, brestis saxelmwifo teqnikur 

universitetSi sainJinro sistemebisa da 

ekologiis fakultetis studentebisaT-

vis saleqcio kursis wasakiTxad.  

19 dekembers Sedga Sexvedra univer-

sitetis sainJinro sistemebisa da eko-

logiis fakultetis dekanTan, geogra-

fiis mecn. doqtor, prof. aleqsandre 

volCekTan, romelmac gaacno universi-

tetis reqtoris, prof. petre poitas 

xelmowerili brZaneba mowvevis Sesaxeb 

da saleqcio samuSao gegma, romelic 

damtkicebul iqna universitetis I pro-
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reqtoris, prof. vladimer draganis mi-

er. saleqcio gegma moicavda 16 akademi-

ur saaTs. saswavlo programa SeTanxme-

bul iqna sainJinro sistemebisa da eko-

logiis fakultetis bunebaTsargeblo-

bis kaTedris gamgesTan, teqn. mecn. kan-

didat, docent oleg meSikTan.  

leqciebi Catarda brestis saxelmwi-

fo teqnikur universitetSi 19-dan 22 de-

kembris CaTvliT Temaze “garemos dacva 

da sainJinro ekologiis problemebi”, 

xolo 22 dekembers gaimarTa Sexvedra 

a.s. puSkinis saxelobis brestis saxel-

mwifo universitetis reqtorTan, peda-

gogiis  mecnierebaTa doqtor, prof. ana 

senderTan, romelmac profesori givi 

gavardaSvili  waradgina geografiis 

fakultetis dekanTan, biol. mecn. kand., 

doc. irina abramovasTan da sTxova sa-

jaro leqciebis wakiTxva Temaze «gare-

mos dacvis Tanamedrove problemebi 

klimatis cvlilebis fonze». saubris 

Semdeg, geografiis fakultetze gaimar-

Ta oficialuri Sexvedra, romelsac es-

wrebodnen fakultetis dekani, biol. 

mecn. kand., doc. irina abramova, dekanis 

moadgile saswavlo dargSi, geogr. mecn. 

kandidati, doc. oksana griadunova da 

dekanis moadgile samecniero dargSi, 

geogr. mecn. kandidati, doc. tatiana Se-

lesti, agreTve geogr-miner. mecn. doqt., 

prof. maqsim bogdasarovi. 2016 wlis 22-

23 dekembers profesorma givi gavardaS-

vilma sajaro leqciebi waukiTxa geo-

logiis, geografiisa da turizmis spe-

cialobebis II-III-IV-V kursis studen-

tebs.

foto 52. a.s. puSkinis saxelobis brestis saxelmwifo universitetSi 

 leqciebis wakiTxvisas 

Photo 52. During the lecturing in the Pushkin state university of Brest 
 52. 

. . .
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foto 53. brestis saxelmwifo teqnikur universitetSi 

 leqciebis wakiTxvisas 

Photo 53. During lecturing in state technical university of Brest 
 53. 

profesiuli  samecniero-praqtikuli muSaoba 

2015 wlidan instituti aqtiuradaa 

CarTuli stu-s didi jixaiSis niko niko-

laZis saxelobis agroinJineriisa da sa-

sursaTo teqnologiebis profesiul ko-

lejSi 2015 wels akreditirebuli prog-

ramis - sasoflo-sameurneo melioracia 

(agromelioracia, hidromelioracia) mos-

wavleebTan profesiul  swavlebaSi 

(programis xelmZRvanelebi: institutis 

direqtori, prof. givi gavardaSvili da 

melioraciis ganyofilebis ufr. mecn-Ta-

namSromeli, teqn. akad. doqtori zurab 

lobJaniZe). leqciebis wasakiTxad etapob-

rivad igzavnebian institutis TanamSrom-

lebi: teqn. mecn. doqtori, prof. givi ga-

vardaSvili, teqn. akad. doqtori, zurab 

lobJaniZe, ufr. specialisti erekle keC-

xoSvili, ufr. specialisti, sofl. meurn. 

akad. doqtori jemal kaxaZe da agroinJ. 

akad. doqtori maia kikabiZe. 2016 wels 

saswavlo kursi  gaiara 34-ma.

disertaciis dacva 

2016 wlis 8 ivliss stu-s samSeneb-

lo fakultetze Catarda prof. givi ga-

vardaSvilis doqtorantis, maka guguCi-

as disertaciis dacva Temaze "kolxeTis 

dablobze kombinirebuli drenaJis 

kvleva Warbteniani niadag-gruntis me-

lioraciuli Tvisebebis gaumjobesebi-

saTvis" da mieniWa agroinJineriis akade-

miuri doqtoris wodeba sasoflo-same-

urneo melioraciaSi. 
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foto 54-55. disertaciis dacvisas 
Photo 54-55. Defending the doctoral thesis 

 54-55. 

gamofenaSi monawileoba 

2016 wlis 17-25 seqtembers saqarTve-

los mecnierebisa da ganaTlebis sami-

nistros organizebiT q. TbilisSi, saga-

mofeno centr – «eqspo jorjiaSi»,  Ca-

tarda mecnierebisa da inovaciebis fes-

tivali - gamofena. festivalis mizani 

iyo samecniero kvlevebisa da inovacie-

bis xelSewyoba, qveynis samecniero po-

tencialis warmoCena da saerTaSoriso 

gamocdilebis gaziareba. festivalis mu-

SaobaSi monawileoba miiRo stu-s cotne 

mircxulavas saxelobis wyalTa meurne-

obis institutis direqtorma, teqn. mecn. 

doqt., profesorma givi gavardaSvilma 

da institutis mecnier-TanamSromlebma. 
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foto 56. festivalis msvlelobisas 

Photo 56. At the festival
 56. 

institutis 2016 wlis gamarjvebuli grantebi 

institutis bunebrivi katastrofe-

bis ganyofilebis mecnier-TanamSromel-

ma, sainJinro mecn. akad. doqt. marine 

SavlayaZem miiRo ssip SoTa rusTavelis 

erovnuli samecniero fondis axalgaz-

rda mecnierTa kvlevebis granti; 

institutis bazaze stu-s hidroteq-

nikuri fakultetis magistrantma nodar 

kandelakma miiRo ssip SoTa rusTave-

lis erovnuli samecniero fondis mier 

gamocxadebuli magistrantTa saswavlo-

kvleviTi proeqtebis granti;

institutis bunebrivi katastrofe-

bis ganyofilebis mecnier-TanamSromel-

ma, sainJinro mecn. akad. doqt. marine 

SavlayaZem miiRo ssip SoTa rusTavelis 

erovnuli samecniero fondis mokleva-

diani individualuri samogzauro sa-

xelmwifo samecniero granti; 

institutis garemos dacvisa da sa-

inJinro ekologiis ganyofilebis mecni-

er-TanamSromelma, teqnikis akad. doqt.

Tamriko supataSvilma miiRo ssip SoTa 

rusTavelis erovnuli samecniero fon-

dis moklevadiani individualuri samog-

zauro saxelmwifo samecniero granti.

institutis urTierTTanamSromlobis memorandumebi 

2016 wlis 1-10 marts institutis 

direqtori, profesori givi gavardaSvi-

li mivlinebiT imyofeboda riazanis p. 

kostiCevis saxelobis saxelmwifo agro-

teqnologiur universitetSi, sadac Sed-

ga ramdenime mniSvnelovani samuSao Sex-

vedra. 2016 wlis 4 marts riazanis p. 

kostiCevas saxelobis saxelmwifo agro-

tenologiuri universitetis reqtorTan, 

teqnikis mecnierebaTa doqtor, profe-

sor nikalai biSovTan Sexvedrisas xeli 

moewera TanamSromlobis memorandums 

stu-s c. mircxulavas saxelobis wyal-

Ta meurneobis institutsa da riazanis 
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p. kostiCevis saxelobis saxelmwifo ag-

roteqnologiur universitets Soris.  

2016 wlis 5 marts q. moskovSi Sedga 

Sexvedra ruseTis hidroteqnikisa da me-

lioraciis samecniero-kvleviTi insti-

tutis direqtorTan, ruseTis mecniere-

baTa akademiis akademikos, b-on boris 

kiziaevTan. saubari Seexo akademikos 

cotne mircxulavas mecnierul miRwe-

vebs melioraciisa da hidroteqnikuri 

nagebobebis mimarTulebiT da misi kvle-

vebis erTobliv gagrZelebas. miRebul 

iqna SeTanxmeba TanamSromlobis memo-

randumis momzadebis Sesaxeb.  

2016 wlis 9-10 marts q. moskovSi gai-

marTa Sexvedrebi m. lomonosovis saxe-

lobis moskovis saxelmwifo universite-

tis geografiis fakultetis dekanTan, 

ruseTis mecnierebaTa akademiis wevr-ko-

respondent, profesor sergei dobroli-

ubovTan, amave fakultetis dekanis mo-

adgilesTan, profesor andrei bredixis-

Tan da fakultetis profesor-maswav-

leblebTan. saubari Seexo momaval Ta-

namSromlobas, romelic gaformda ofi-

cialuri memorandumiT. 

2016 wlis 5-12 ivniss q. kaunasSi 

aleqsandras skuldinskis saxelobis 

universitetis miwveviT imyofeboda stu-

s c. mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, profe-

sori givi gavardaSvili. 2016 wlis 8 iv-

niss q. kaunasSi xeli moewera urTier-

TTanamSromlobis xelSekrulebas aleq-

sandras skuldinskis saxelobis univer-

sitetis wylis resursebisa da sainJin-

ro institutsa da stu-s cotne mircxu-

lavas saxelobis wyalTa meurneobis in-

stituts Soris. xelSekruleba iTvalis-

winebs axalgazrda specialistebis gac-

vlasa da saerTaSoriso grantebis er-

Tobliv momzadebas. 

foto 57-58. urTierTTanamSromlobis xelSekrulebaze xelmowerisas 

Photo 57-58. During the sign at the collaboration memorandum
 57-58. 
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2016 wlis 16-22 agvistos stu-s 

cotne mircxulavas saxelobis wyalTa 

meurneobis institutis direqtori, teq. 

mecn. doqtori, profesori givi gavar-

daSvili mivlinebiT imyofeboda bela-

rusiaSi. vizitis dros igi Sexvda bela-

rusiis mecnierebaTa akademiis meliora-

ciis institutis direqtors, teqnikis 

mecnierebaTa kandidat, docent niko-

loz vaxonins da belarusiis wylis re-

sursebis kompleqsuri gamoyenebis sa-

mecniero-kvleviTi institutis direq-

tors, baton aleqsandre stankeviCs, 

romlis drosac xeli moewera stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis institutsa da belarusiis wylis 

resursebis kompleqsuri gamoyenebis sa-

mecniero-kvleviT instituts Soris Ta-

namSromlobis memorandums. 

foto 59-60. urTierTTanamSromlobis memorandumze xelmowerisas 

Photo 59-60. During the sign at the collaboration memorandum 
 59-60. 

2016 wlis 7-8 noembers stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis instituts ewvivnen centraluri 

CineTis normalis universitetis wamyva-

ni profesorebi: iujin vu, jing luo da 

iong cou. Sexvedrisas xeli moewera 

urTierTTanamSromlobis xelSekrule-

bas stu-s c. mircxulavas saxelobis 

wyalTa meurneobis institutsa da cen-

traluri CineTis normalis universi-

tets Soris. 
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foto 61-62. urTierTTanamSromlobis xelSekrulebaze xelmowerisas 

Photo 61-62. During the sign at the collaboration memorandum
 61-62. 
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foto 63. urTierTTanamSromlobis xelSekrulebis  

sakiTxebis ganxilvisas 

Photo 63. During the consider issues of  the collaboration memorandum  
 63. 

2016 wlis 12-20 noembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, profe-

sori givi gavardaSvili mivlinebiT im-

yofeboda belarusiaSi samecniero-sagan-

manaTleblo urTierTobebis damyarebis 

mizniT. Sexvedrisas saubari Seexo in-

stitutebis momaval TanamSromlobas 

mecnier-TanamSromlebisa da doqtoran-

tebis gacvliTi programebis, agreTve 

saerTaSoriso erToblivi grantebis 

momzadebaSi.  

16 noembers Sedga Sexvedra brestis 

saxelmwifo universitetis I vice-req-

torTan, prof. viaCeslav draganTan. sau-

bari Seexo saswavlo procesSi Tanamed-

rove mecnieruli miRwevebis danergvasa 

da momaval TanamSromlobas. sityvieri 

SeTanxmebis Semdeg, dRis meore naxevar-

Si, momzadda da xeli moewera stu-s c. 

mircxulavas saxelobis wyalTa meurne-

obis institutsa da brestis saxelmwi-

fo universitets Soris TanamSromlo-

bis memorandums. 

foto 64-65. TanamSromlobis memorandumze xelmowerisas 

Photo 64-65. During the consider issues of  the collaboration memorandum
 64-65. 
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saeqsperto saqmianoba  

2016 wlis 1 ianvridan saqarTve-

los adgilobriv TviTmmarTvelobaTa 

erovnuli asociaciis wardginebiT aSS-s 

ganviTarebis saagentos (USAID) mier in-
stitutis direqtori, prof. givi gavar-

daSvili dainiSna proeqtis "klimatis 

cvlileba adgilobriv doneze - poli-

tika da qmedeba" soflis meurneobis eq-

spertad.

foto 66. eqspertis sertifikati 
Photo 66. Certificate of the expert     

 66. 

2016 wels institutis direqtori, 

prof. givi gavardaSvili daniSnul iqna 

namaxvani-hesis kaskadis garemoze zemoq-

medebis Sefasebis saxelmwifo saeqsper-

to komisiis Tavmjdomared. 

2016 wels institutis direqtori, 

prof. givi gavardaSvili daniSnul iqna 

baqo-Tbilisi-jeihanis navTobsadenisa 

da baqo-Tbilisi-erzrumis gazsadenis 

energoderefnebis eroziis eqspertad. 

saxelmwifo mniSvnelobis samuSao Sexvedrebi 

saqarTveloSi 

2016 wlis 13 aprils saqarTvelos 

mecnierebaTa erovnul akademiaSi, mTa-

var akademikos-mdivanTan b-n irakli 

JordaniasTan gaimarTa samuSao Sexved-

ra, romelic exeboda Sav zRvaze anak-

liis portis, q. lazikisa da damoukide-

beli ekonomikuri zonis problemebTan 

dakavSirebul sakiTxebs. dargis sxva 

cnobil mecnier-specialistebTan erTad 

sxdomas eswreboda institutis direq-

tori, prof. givi gavardaSvili. prof. 

givi gavardaSvili sxdomaze gamovida 

winadadebiT Savi zRvis sanapiro zoli-

sa da mdinareTa estuariebSi ekologiu-

ri mdgomareobis srulyofilad Seswav-

lis mizniT problemebis dazustebuli 

prognozireba msxvilmasStabiani labo-
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ratoriuli modelirebis gaTvaliswine-

biT, rasac mxari dauWires mecnier-spe-

cialistebma. samuSao Sexvedris dasas-

ruls SeTanxmdnen, rom saqarTvelos 

mecnierebaTa erovnulma akademiam saer-

TaSoriso tenderSi gamarjvebuli kon-

struqciumis direqtoris, b-n mamuka xa-

zaraZis saxelze moamzados oficialu-

ri werili winadadebiT – konstruqcium-

Si monawile qveynebis mecnierebTan er-

Tad aqtiuri monawileoba qarTvelma 

mecnierebmac miiRon.   

sazRvargareT

2016 wlis 2 ivniss q. baqoSi azerba-

ijanis, saqarTvelos, TurqeTis, israe-

lis, ukrainis, belorusiis, yazaxeTis, 

somxeTisa da sxva qveynebis monawileo-

biT Seiqmna saerTaSoriso koalicia 

Stop-Metsamor. baqoSi mimdinare konferen-
ciis msvlelobisas azerbaijanis nacio-

naluri ekologiuri centris ufrosma, 

b-n telman zeinalovma ganacxada, rom 

mewamoris atomuri eleqtrosadguri 

mdebareobs seismurad aqtiur zonaSi. 

misi eqspluataciis vada gavida 2006 

wels, romelsac somxeTi ukve 10 welia 

axangrZlivebs. es safrTxes uqmnis ara-

marto samxreT kavkasias, aramed mTlia-

nad msoflios. koaliciis monawileebma 

xeli moaweres saerTaSoriso organiza-

ciebTan da saxelmwifos meTaurebTan 

mimarTvas, regionSi mewamoris aes-is 

safrTxis Sesaxeb. 

azerbaijanis prezidentis i. alievis 

TaosnobiT saqarTveloSi unda Seiqmnas 

atomuri eleqtrosadgurebis mSeneblo-

bis sawinaaRmdego moZraoba, romlis ko-

ordinatorad arCeul iqna profesori 

givi gavardaSvili. unda Seiqmnas 15-20 

kaciani samuSao jgufi, romelSic Sev-

len saqarTvelos mecnierebi. 

interviuebi

2016 wlis 22 seqtembers profesor-

ma givi gavardaSvilma saqarTvelos teq-

nikur universitetSi mimdinare me-6 sa-

erTaSoriso samecniero-teqnikuri kon-

ferenciis - `wyalTa meurneobis, gare-

mos dacvis, arqiteqturisa da mSeneblo-

bis Tanamedrove problemebi~ Sesaxeb in-

terviu misca sazogadoebrivi 1-eli ar-

xis sainformacio gadacemas „moambe“ 

(18:45).

2016 wlis 30 agvistos gazeT 

,,Georgia TODAY" –Si gamoqveynda statia 
“New Manual for Melioration to Boost Agricultural 
Education and Agri-Business”.

225

q r o n i k a 



   

foto 67. statia gazeT ,,Georgia TODAY" –Si
Photo 67. Article in the newspaper ,,Georgia TODAY" 

 67.  “Georgia TODAY” 

2016 wlis 16 ivliss gazeT “saqar-

Tvelos respublikaSi” gamoqveynda sta-

tia “qarTveli mecnieris kidev erTi sa-

erTaSoriso aRiareba”, romelic exebo-

da institutis direqtoris, prof. givi 

gavardaSvilis poloneTSi, vroclavis 

universitetSi, bolo 10 weliwadSi qar-

Tul da polonur mecnierebaSi Setani-

li wvlilisaTvis vercxlis medliTa 

da diplomiT dajildoebas. 
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foto 68. statia gazeT ,,saqarTvelos respublikaSi" 

Photo 68. Article in the newspaper ,,Sakartvelos respublika»   
 68.  « »

miRebuli jildoebi da sertifikatebi 

saqarTvelos ganaTlebisa da mecni-

erebis ministrma Tamar sanikiZem insti-

tutis bunebrivi katastrofebis ganyo-

filebisa da samSeneblo fakultetis 

agromelioraciis mimarTulebis modu-

lis xelmZRvanels, geografiis akademi-

ur doqtors, asoc. profesor robert 

diakoniZes Rirsebis ordeni gadasca. 

foto 69. dajildoebisas 

Photo 69. During the awarding 
 69. 
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2016 wlis 27-29 ivniss institutis 

direqtori, centraluri CineTis norma-

lis universitetis sapatio profesori, 

teqnikis mecnierebaTa doqtori, prof. 

givi gavardaSvili mivlinebiT imyofebo-

da poloneTSi, qalaq vroclavSi, vroc-

lavis garemos dacvisa da sicocxlis 

Semswavleli mecnierebis universitetSi, 

sadac gaimarTa saerTaSoriso samecnie-

ro seminari, romelic mieZRvna amave 

universitetis mSeneblobisa da inJine-

ringis institutis direqtoris, teqnikis 

mecnierebaTa doqtoris, profesor erJi 

sobotas dabadebis 70 wlisa da samecni-

ero-pedagogiuri moRvaweobis 46 wlis 

iubiles. RonisZiebaSi monawileoba mii-

Res msoflios 10 wamyvani qveynis mecni-

er-specialistebma. 

    vroclavis universitetSi semina-

ris msvlelobisas saqarTvelosa da po-

loneTis mecnierebaSi bolo aT weli-

wadSi (2006-2016 w.w.) Setanili wvlili-

saTvis profesori givi gavardaSvili 

dajildovda vroclavis garemos dacvi-

sa da sicocxlis Semswavleli mecnie-

rebis universitetis umaRlesi jildo-

Ti - vercxlis medliTa da diplomiT.  

foto 70. dajildoebisas 

Photo 70. During the awarding
 70. 

2016 wlis 7-11 dekembers stu-s cot-

ne mircxulavas saxelobis wyalTa me-

urneobis institutis direqtori, teqn. 

mecn. doqtori, profesori givi gavar-

daSvili mivlinebiT imyofeboda q. Ces-

tohovaSi (poloneTi) me-13 samecniero-

teqnikur konferenciaze, romlis msvle-

lobisas samoqalaqo mSeneblobis fa-

kultetis dekanma, profesor masiej mei-

jorma prof. givi gavardaSvili daa-

jildova samSeneblo fakultetis daar-

sebis 40 wlis iubilisadmi miZRvnili 

medliTa da diplomiT.  
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foto 71-72. dajildoebisas 

Photo 71-72. During the awarding
 71-72. 
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C H R O N I C L E
THE INFORMATION ABOUT ACTIVITY OF TSOTNE MIRSTKHULAVA WATER 

MANAGEMENT INSTITUTE OF GEORGIAN TECHNICAL UNIVERSITY 
2016

In the Institute, which is established in 1929, 
now are working 68 collaborators, from there 55 % 
are scientific worker, among them 1-academian, 
head of the agricultural department of Georgian 

National Scientific Academy, 4- engineering 
academy, 7 – doctor of sciences, 26 – academic 
doctor, 2- Ph.D. student and 2 – master student. 

THE SCIENTIFIC RESEARCH ACTIVITY OF THE INSTITUTE 

•  In 2016, in the periodical publication has been 
published until 60 article, 4 monographs and 3 
guideline;

•  In the is treating theme with  6 scientific 
subfield by program financial support, which is 
actual due to often natural disaster running in the 

country and for scientific treatment of environmental 
protection measures;  

• In 2016 institute published 2 scientific 
collected papers: VI International Conference 
Proceeding collected papers and follow # 71 
scientifically collected papers. 

THE SCIENTIFIC RELATIONSHIP OF THE INSTITUTE 
Georgia

• On 5 May 2016 in the agricultural department 
of Georgian National Sciences Academy taken place 
scientific seminar: ,,The modern methods of 
reclamation in Georgia on the background of climate 
changes”. In the seminar participated scientific 
specialist from Georgia, Estonia, Russia, USA, also 
head of the agricultural department of Georgian 
National Scientific Academy, academia Otar 
Natishvili, head of nuclear energy and radiation 
safety problem committee, academia Giorgi 
Jafaridze and professor teachers of Georgian 
Technical University. The scientific seminar opened 
director of ts. Mirtskhulava Water Management 
Institute, professor Givi Gavardashvili. Academic 
Otar Natishvili had the speech about agricultural 
problems in Georgia. There were presentations by 
the head of reclamation and soil resources 
department of the agricultural ministry of Estonia, 
master Mati Tonismae, Alex Karakovi (Houston, 
USA). Professor Givi Gavardashvili presented to the 
seminar guidelines with 410 pages -, Irrigation, 
Drainage, Erosion,” which has been published in the 
Universal” and presentation -, The forecast of 
reclamation risks on the background of climate 

changes” (Photo 1).
At the seminar made presentations: Doctor of 

economical sciences Martin Vartanovi, Yuri 
Mazhaisky (Riazani, Russia), doctor of technical 
sciences Irina Iordaishvili, academic doctor of 
engineering sciences Marika Shavlakadze, academic 
doctor of geoengineering Tamriko Supatashvili, 
academic doctor of technic Levan Itriashvili and 
academic doctor of technic Vladimir Shurgaia (Photo
2).

At the end of seminar held disscusion and has 
been received resolution, which is about actual 
collaboration of Georgia and 3 country of Baltic in 
the field of agricultural reclamation and preparation 
of grant project in the framework of ,,Horizon 2020” 

On 6 July 2016 In ,,Holiday Inn” of Tbilisi 
held workshop by initiation of Ministry of education 
and science on the theme ,,The evaluation criteria of 
scientific research institute”. The meeting was 
attended deputy director of Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University, academic doctor of technic Inga 
Iremashvili and scientific secretary,  academic 
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doctor of technic Marine Mgebrishvili. The meeting 
was opened by the deputy of ministry Tamaz 
Marsagishvili. A speech had deputy of ministry 
Giorgi Shervashidze, who introduced international 
experience about evaluation of scientific research 
institute and perspeqtive of their implementation in 
Georgia.

On 18 July 2016 in the hotel ,,Old Tbilisi” 
held information seminar on the theme ,,The joint 
operation programof Black Sea basin”, by 
organization of expert team of TESIM, head of 
program and national organizations, which were 
attended head of reclamation systems design and 
expertise department, associated professor Shorena 
Kupreishvii and scientific worker of department of 
environmental protection and engineering ecology, 
academic doctor of agroenginering Tamriko 
Supatashvili.

At the seminar has been considered conditions 
of project proposal of black sea program; role and 
responsibility of leading partniors; information and 
advices for preparation grant project. 

On 8-12 July 2016 in the Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University visited from Russia: Docent Sergei 
Chernomoretsi, aspirant Elene Saverniuki (M. 
Lomonososvi Moscow State University) and Docent 
Eduard Zaporojchenko (Deputy director of North 
Caucasia Water design Piatigorski, Russia). It has 
been conducted scientific research expedition on the 
glacier Devdoraki (Photo 3-6).

On 20 July 2016in the Ministry of education 
and science held meeting between deputy ministry 
Tamaz Marsagishvili and director of Mirtskhulava 
Water Management Institute of Georgian Technical 
University, doctor of technical sciences, professor 
Givi Gvardashvili. At the meeting has been 
considered as important issues, such institute 
program funding, existing condition of the scientific 

thematic,working program of the scientific thematic, 
update of material technical bases of the institute, 
renovation works of the hydrotechnical laboratory 
2016, legal status of institute, involving of scientific 
worker in the training program and so on. 

Especialy interesting was idea of director of 
Mirtskhulava Water Management Institute of 
Georgian Technical University, about international 
sertfication of expert works result which conduct in 
the scientific laboratory. 

The meeting held also with deputy ministry Lia 
Gigauri. Conversation was about support of the 
environmental protection training program, general 
educatation system and important role of the science 
in the stable development of the economy (Photo 7, 
8).

.
On 1 September 2016 in the hotel ,,Betsi” held 

official meeting between director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, doctor of technical 
sciences, professor Givi Gavardashvili  and manager 
of Cochran program of the USA agrarial department 
in the East Europe and Eurasia country, international 
specialist of training Lev Kuchevsky   (Photo 9).

On 2 December 2016 in the conference hall of 
Tsotne Mirtskhulava Water Management Institute of 
Georgian Technical University held session of the 
scientific council, where has been considered annual 
scientific reports of the budjet program funding. It 
has been considered 6 subfield reports. The speech 
had director of Mirtskhulava Water Management 
Institute of Georgian Technical University, doctor of 
technical sciences, professor Givi Gavardashvili, 
head of subfiels:academic doctor of geography, 
assossiated professor Rober Diakonidze, doctor of 
technical sciences, senior scientific worker Irina 
Iordanishvili, academic doctor of technic Goga 
Chakhaia, academic doctor of technic, senior 
scientific worker Shorena Kupreishvili and others. 
After speech was discussion (Photo 10).

Abroad:
On 1-10 March 2016 director of Tsotne 

Mirtskhulava Water Management Institute of 
Georgian Technical University, doctor of technical 
sciences, professor Givi Gavardashvili was at the 
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conference in the Kostichev state agrotechnology 
university of Reazan. During conference held some 
important working meeting: on 4 March 2016 to 
rector of Kostichev state agrotechnology university 
of Reazan doctor of technical science, professor 
Nicalai Bishov (Photo 11, 12).

On 5 March 2016 in Moscow with scientific 
head of K. Timiriazevi agricultural University of 
Russia, during the meeting conversation was about  
renewable of old contacts and collaborations to the 
agricultural reclamation direction. On 5 March 2016 
in Moscow held meeting to director of scientific 
research institute of hydrotechical and reclamation 
of Russia, academian of Russian academy of 
sciences, Boris Kizaev.The conversation was about 
the scientific achieves of academian Tsotne 
Mirtskhulava to direction of reclamation and 
hydrotechnical constructions and joint continue of 
his researches. On 9-10 March 2016 in Moscow held 
meetings to dean of geography faculty of the 
Lomonosovi State University of Moscow, member 
of Russian academy of sciences, proffessor Sergei 
Dobroliubov, deputy dean of same faculty, professor 
Andrei Bredikh and professors of faculty. The 
conversation was about future collaboration in 
agroengineering.

On 10 March 2016 recievied agreement about 
free publication in the ,,Hydrotechnical 
constructions”, Ecological systems and tools”, 
“Agrochemical references” ,,Agroecology” by 
scientists of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University. 

During the meeting colleagues agreed to 
participation in VI international conference in Tbilisi 
22-25 September  2016 (Photo13-16).

Since 28 July to 2 August 2016 scientific 
workers of Tsotne Mirtskhulava Water Management 
Institute of Georgian Technical University, head of 
environmental protection and engineering ecology 
department, academc doctor of technic, associated 
professor Goga Chakhaia, Head of natural disaster 
department, academic doctor of geography, 
assossiated professor Robert Diakonidze and Senior 

scientific worker of environmental protection and 
engineering ecology department academic doctor of 
technic, associated professor Levan Tsulukidze by 
financial support of Shota Rustaveli National 
Scientific Foundation and Georgian Technical 
University were in their buissness trip in Sant 
Peterburg, in the central office of the biggest 
companies from the geo mats producers “Tenzar-
international”- where has been presented about geo 
mat  ,, Nesgeo” which was researched out in the 
frame work of grant project. At the presentation 
attended director of “Tenzar-international”-
Konstanine Vachnazde, Marketing specialists: Maria 
Doduesi and Vadim Dolgini, specialsit of ecological 
building technologies and materials – Patsel 
Greskovi, head of engineering department, leading 
engineer Maxim Sakaev, engineer Vladimer 
Kalugin, Saling manager  Konstantin Lekin and 
Head of project Alexei Visarionovi. After 
presentation held discussion between company 
collaboratories of “Tenzar-international” and grant 
project performers. As a result outlining ways to 
support for implementation geo mat ,,Nesgeo” in the 
industry (Photo 17).

On 12-20 November 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in his buissness trip in Bellarus 
for scientific education relations.

On 14 November 2016 in Bresti held meeting to 
dean of engineering systems and ecology faculty of 
state technical university of Bresti, doctor of 
geography, professor Aleksandre Volchek (Photo 18).

At the meeting conversation was about future 
collaboration for preparation exchange program of 
collaborators and PhD students, also joint 
international grants. 

On 16 November held meeting to I vice-rector 
of state university of Bresti, professor Viacheslav 
Dragan. The conversation was about implementation 
modern scientific achieves in the education process 
and future collaborations. 

The same day held meeting to dean and 
professors of faculty, where agreed that professor 
Givi Gavardashvili will take active participation in 
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the preparation of aspirant. According to suggest of 
dean engineering system and ecology faculty, 
professor Aleksandre Volchek, director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was invited since 2016 at the same 
faculty for reading course blog - ,,The problems of 
environmental protection and engineering ecology » 

On 17-18 November 2016 in Minsk held official 
meeting to dean of geography faculty of Bellarus 
state University, doctor of geography sciences, 
professor Dimitri Ivanov, who introduced to Givi 
Gavardashvili professors of the facuty and with them 
was a trip in the scientific technology laboratory 
museum of engineering geology and geophysic. 
Professor Givi Gavardashvili acquainted with 
physical-mechanical charachteristics of soil grounds 
distributions in Bellarus and achieves of the 
department (Photo 19, 20).

Director of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, professor Givi Gavardashvili introduced 
achieves of Tsotne Mirtskhulava Water Management 
Institute of Georgian Technical University, fields – 
water and wind erosion of soil and engineering-
ecology and bio-engineering methods against them. 

At the end of the speech dean, prof. D. Ivanov 
offered to Givi Gavardashvili course blog on this 
topic with various field specialists. After the 
conversaion professor Givi Gavardashvili invited 
professors D. Ivanovi and A. Volchek  in Georgia to 
take part in VII International Conference. 

On 7-11 December 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in Chestohova (Poland) with 
buissnes trip, where deputy dean of building faculty 
of the technical university of Chestohova (Poland) in 
scientific field professor Margarita Ulevin oficcial 
invited professor Givi Gavardashvili as member of 
editorial board of the scientific journal of same 
faculty ,,Construction of optimized energy potential”
(Photo 21, 22).
During the trip professor Givi Gavardashvili had 
Official meetings to dean of technical university of 
Slovenia, delegations of Kiev and Lvovi technical 
Universities, vice rector of agrarian academy of 
Bellarus Victor Kapitovski, director of scientific-
technical centre of Meshchan (Russia) professor Iuri 
Mazhaisky, professors and PhD students from 
various universities of Poland.

THE SCIENTIFIC PRACTICAL ACTIVITY 

On 21 April 2016 in Viena, city of Austria, 
held session of general assembly of European 
Union, which was about Earth sciences. At the noted 
session was presented speech prepared by co-authors 
of director of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, professor Givi Gavardashvili, which was 
about dynamic processes on the glacier Devdoraki 
during disaster in 2014. That joint speech has been 
prepared according to signed understanding  
between Tsotne Mirtskhulava Water Management 
Institute of Georgian Technical University and 
Lomonosovi state university of Moscow. In the 

preparing of the work took part: S. Chernomorets, E. 
Saverniuk, D. Petrokov, O. Turubalina (Lomonosovi 
state university of Moscow), M. Dukini (Geophysic 
institute of Nalchik), G. Gotsiridze (LTD 
,,Geographiki », G. Gavardashvili (Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University), V. Drobishev ( 
scientific centre of Vladikaucas), G. Zaporojenko, 
N. Kamenov, V. Kamenov (water design institute of 
north caucasia), A. Kaabi (University of Oslo, 
Norway), J. Kargeli (university of Arizone, USA), 
Hugeli (University of Zurich, Swiss).
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PARTICIPATION IN THE INTERNATIONAL CONFERENCES  
AND SIMPOZIUMS 

Georgia:
On 1 February 2016 held conference by 

organized of Ministry of Education and Science of 
Georgia, which was attended by rectors of 
universities, head of scientific research unitites, 
representers of scientific, administration staff, 
among them were director of institute, professor 
Givi Gavardashvili and head of reclamation systems 
desigh and expertise department, assossiate 
professor Shorena Kupreishvili. At the conference 
has been considered package of legistative changes, 
which is received by Georgian Parlament in  
December 2015, which will be solved many existing 
problems in the field of high education and science 
and will lead fundamental changes. Ministry of 
education and science of Georgia Tamar Sanikidze 
introduced action plan for implementation of 
changes according to law (Photo 23-25).

On 1 April 2016 in the hotel ,,Holiday Inn” 
held conference at the theme - ,,The climate change 
at the local level- policy and action”by organized of 
national association of the Georgian local self 
government  and agency of development of USA 
(USAID). The conference opened by deputy 
ministry of Georgian environmental protection and 
resources saving, Teimuraz Murghulia. The 
speeches by first deputy of ministry regional 
development and infrastructure, Tengiz 
Shergelashvili, deputy ministry of agricultural 
Gocha Cofurashvili, deputy ministry of energetic 
Davit Shariqadze, head of USAID in Georgia Nika 
Okreshidze, president of national association of the 
Georgian local self government (NALAG), Davit 
Jiqia.

At the conference director of Institute, professor 
Givi Gavardashvili had speech with theme ,,The 
problems of agriculture on the background of 
climate changes”. In the conference participation 
also representers from the local municipalitites, 
visitors from Austria, Huganda, Poland, France and 
Armenia.

About climate changes in the World had speech: 
Italian experience – John Marco Cherch, Austrian 

experience – Matias Iurek, African experience 
(Zambia) – Muson and Mumba, Norway experience 
– Ziorn Alften (Photo 26, 27).

On 18 July 2016 in the hotel ,,Radisson Blu 
Iveria” held international conference – ,, The role of 
professional education for the economy 
development”. The organizators were Ministry of 
education and sciences of Georgia, Foundation of 
Millenium Challenges (Millenium) and government 
of Georgia. The conference was opened by the 
executive director of Foundation of Millenium 
Challenges Magda Maghradze. At the conference 
had speech ministry of economy and stable 
development, vice premier Dimitri Qumsishvili, 
ambassador of USA in Georgia Yan Kel, ministry of 
education and sciences of Georgia –Aleksandre 
Jejelava, visitors from England, Irland, Germany and 
Australia, who spoke about professional education 
European systems and their role in economy 
development. 

In the conference took part director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili. At the break Givi Gavardashvili met 
deputies of education and sciences ministry: Tamaz 
Marsagishvili and Lia Giagauri. At the meeting 
spoke about teaching programs of profesional 
education of agricultural reclamation (hydro 
reclamation and agro reclamation) treated by Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, which implements 
successfuly on the base of building faculty of 
Georgian Technical University and  GTU 
subordinate Niko Nikoladze professional colleague 
of Samtredia Didi Jikhaishi. 

On 22-25 September Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University conducted VI International scientific 
technical conference on the theme : ,,The Modern 
Problems of  Water Management, Environmental 
Protection, Architecture and construction » in the small 
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conference hall of Georgian Technical University. At 
the conference participated scientists, experts and 
young specialists from 7 country of World (Azerbaijan, 
Bellarus, Lithuania, Poland, Russia, Georgia, 
Armenia). It has been published Conference 
Proceedings with 230 pages (150 dublicates).  

The conference has been openned by head of 
department science, doctor of technical sciences, 
professor Davit Tavkhelidze, who noted the 
significant role of the institute for ecological safety 
of South Caucasia countries and region scientific 
field and wished further actual activity in the 
scientific- practical direction. Then speech had 
director of institute, doctor of technical sciences, 
professor Givi Gavardashvili, who reviewed 
scientific-technical and expertise activity of the 
institute, he highlighted scientific direction of the 

institute and actual participation in the education 
activity (Photo 28, 29).

Welcome speeches were also made: Rector 
of Armenian state technical university, doctor of 
technical sciences, professor Hovhannes  Tokmajyan
(Erevan, Armenia), dean of geography faculty of 
Baku state university doctor of technical sciences, 
professor Farda Imanovi (Azerbaijan, Baku), 
director of scientific technical centre of Meshcheri, 
doctor of agrarian sciences, professor Yuri 
Mazhaisky (Riazan, Russia) and other (Photo 30).

On 25 September 2016 before close of conference 
conducted session of organizing committee of the 
international conference and has been received 
solution, that next VII international conference will be 
conducted in August, in Tbilisi (Photo 31).

Abroad
On 1-10 March 2016 in P. Kostichev state 

agrotechnical University of Riazan conducted 
international conference, whith theme was the issues 
of reclamation problems solution on the moder level 
to increase productivity of ether-oil plant. On 3 
March  2016 on the conference had speech director 
of Tsotne Mirtskhulava Water Management Institute 
of Georgian Technical University – professor Givi 
Gavardashvili - ,,The increase of productivity of 
ether-oil plant ,,Tungo” in west Georgia, particularly 
Colchis lowland, in the condition of using three tier 
combine new drainage system” 

At the meeting colleagues said agree to 
participation in VI international conference on 20-30 
September, Tbilisi (Photo 32).

On 24-26 May 2016 in Lithuania, Panavejisi 
conducted international conference ,,Application of 
agricultural drainages, requirements of 
environmental protection during implementation of 
project agricultural drainage systems constructions 
and program of agricultural development of 
Lithuania 2014-2020” and field seminar ,, Example 
of program of agricultural development of Lithuania 
2007-2013 yaers”, was invited director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University – professor Givi 
Gavardashvili by Ministry of agricultural of 

Lithuania. The conference opened by deputy 
ministry of agricultural of Lithuania republic, Mr. 
Albinas Ejerski, then welcome speech had city 
Mayor of Panevejisi. 

On 26 May 2016 at the conference presented 
professor Givi Gavardashvili with presentation ,, 
The field investigation of three tier combine 
drainage” (Photo 33).

During the conference took place the meeting 
with deputy ministry of agricultural of Lithuania 
republic, Mr. Albinas Ejerski, scientific-specialists 
from Lithuania, Lathia, Estonia, Finland, Bellarus 
and Russia. Also on 28 May in Vilnius held took 
place meeting with head of reclamation assossiation 
of Lithuania Mr. Kizimir Saskis and senior specialist 
of same assossiation Mr. Ionas Raka. During the 
conversation highlighted perspective directions of 
collaboration, which was about in case of establish 
of analogy municipally assossiation in Georgia 
giving the consultations (Photo 34, 35).

On 23-26 May 2016 scientifc worker of 
natural disaster department of Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University, academic doctor of engineering Marine 
Shavlakadze was in Barcelona, Spain at the 
International Conference by financial support of 
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Shota Rustaveli National Scientific Foundation. 
Speech was at the theme: ,,Research of using 
opportunity of Mn(NO3)2, received from industrial 
waste to increase productivity of wetland soil” The
organizator of the conference was World Academy 
of Sciences and Technology (Photo 36).

On 5-12 June 2016 in Kaunas Aleksandra 
Skludinski University held international scientific-
technical conference -,,Water and soil”. At the 
conference was invited director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili by Aleksandra Skludinski University. 
The conference opened deputy rector of university, 
professor Romouldas Remetski. Welcome speech 
made by director of engineering and water resources 
institute of university, professor Aldiga 
Radzeviuchis and head of organizing committee of 
the conference Atilia Misetskaite. 

On 6 June at the conference had speech director 
of Tsotne Mirtskhulava Water Management Institute 
of Georgian Technical University, professor Givi 
Gavardashvili with presantation- ,,The risk of 
reclamation in Georgia by taking into account of 
climate changes ».  At the conference took part 
scientists specialists from Azerbaijan, Bellaruss, 
Georgia, Russia, Ukraine, Khorvatia and Lithuania 
(Photo 37, 38).

After the conference held profesional excursion 
in the hydro technical laboratory of water resources 
and engineering institute of Aleksandra Skuldinki 
University (Photo 39-41).

On 27-29 June 2016 in Poland, city Wroclaw, 
Environmental protection and life sciences 
university of Wroclaw held seminar, which devoted 
70 annivarsary of director of building and 
engineering institute of same university, doctor of 
technical sciences, professor Erjy Sobota and 46 
annivarsary of scientific- teaching activity.In the 
measurement took part scientists-specialists from 10 
country of World, among them from Georgia - 
director of Tsotne Mirtskhulava Water Management 
Institute of Georgian Technical University, honorary 

professor of central China Normal University,  
professor Givi Gavardashvili (Photo 42, 43).

Same time Givi Gavardashvili met rector of 
same University Roman Kolach. 

On 21-22 July 2016 scientifc worker of natural 
disaster department of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, academic doctor of engineering Marine 
Shavlakadze was in Zurich, Swiss, at the 
International Conference by financial support of 
Shota Rustaveli National Scientific Foundation. For 
taking part in the ICASE 2016: XVIII international
conference agricultural and biological engineering.  
Speech was at the theme: ,,The degradation of 
pesticides in the soil” The organizator of the
conference was World Academy of Sciences and 
Technology (Photo 44).

On November 15-18, 2016 scientifc worker of 
department of environmental protection and 
engineering ecology of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, academic doctor of agroengineering 
Tamriko Supatashvili was Rome, Italy Funded by 
Shota Rustaveli National Science Foundation. I 
presented an oral report of the conference: „The 
modern Condition of the River Duruji Basin“. The 
event was organized by the The International Journal 
of Arts and Sciences. The conference was attended 
scientists and professors from 15 different countries 
(Photo 45).

On 7-11 December 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in buissnes trip in Chestohova 
(Poland) at the 13th scientific-technical conference 
,,The construction of energy potential 
optimization ». On 7 December professor G. 
Gavardashvili had speech ,,Research of three tier 
combine drainage to  regulation ground water for 
safety foundation of multistorey house» (Photo 46).

      On 9 December professor Givi 
Gavardashvili was head of section at the scientific 
technical conference (Photo 47, 48).
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On 10-11 December 2016 held excurssion of 
faculty of building of technical university of 
Chestohova at the various building section and 
aluminium product factory. At the official close 
ceremony of the conference Givi Gavardashvili 

invited vice rector of Chestohova University  and 
dean of building faculty to take part at the VII 
international conference, which will take place on 
August 2017. 

EDUCATION-SCIENTIFIC ACTIVITY

Georgia
The institute is actual involved to teaching 

process. At the faculty of agrarian sciences and 
biosystems engineering  and building lecturing: 
director of institute, professor Givi Gavardashvili, 
deputy director, assistant professor I. Iremashvili, head 
of reclamation systems design and expertise, 
assossiated professor Sh. Kupreishvili, senior scientific 
worker of same department, assossiated professor M. 

Vartanov, senior scientific worker of reclamation 
department, assossiated professor Z. Lobjanidze, head 
of natural disaster department, assossiated professor R. 
Diakonidze, head of environmental protection and 
engineering ecology department, assossiated professor 
G. Chakhaia, senior scientific worker of same 
department, assossiated professor Levan Tsulukidze.

Scientific research activity with PhD students
The senior specialist of th instutue – Irma 

Qufarashvili and scientific scientific worker Irina 
Khubulava are at their II year at the postgraduate 

course at the faculty of agrarian sciences and 
biosystems engineering  and building. 

Scientific research activity with master students
In 2016 specialist of institute Natia Sukhishvili 

enlisted at the master cource of at the faculty of 
agrarian sciences and biosystems engineering  and 
building with speciality of organic agriculture. 

In 2016 Enjineer of institute Otar Okriashvili 
enlisted at the master cource of at the faculty of 
agrarian sciences and biosystems engineering  and 
building with speciality of agronomist. 

Lectures in University abroad 
On 12-20 November 2016 director of Tsotne 

Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in his buissnes trip in Belarus to 
make teaching educational  rilationship. 

On 14 November  2016 In Brest helf meeting to 
the dean of engineeing systems and ecology faculty, 
doctor of geogrpahy sciences, proffessor Aleksandre 
Volchek (Photo 49).

During the meeting was conversations about 
future collaboration of the institutes, in the changes 
program of scientific workers and PhD students, also 
in preparation of joint grant projects. By request of 
dean of engineeing systems and ecology faculty, 
doctor of geogrpahy sciences, proffessor Aleksandre 
Volchek, director of institute, professor Givi 

Gavardashvili conduct public lecture at the theme : ,, 
The modern problems of erossion debris flow 
processes and thier regulations ways ». At the 
lecture were attanded professor-teachers of the 
faculty, students and PhD students (Photo 50, 51).

At the same day conduct meeting to the 
proffessor-teachers and dean of th faculty, where 
made agreement, that proffessor Givi Gavardashvili 
will take part in the preparation of PhD students 
actually. According of suggest of dean of engineeing 
systems and ecology faculty, doctor of geogrpahy 
sciences, proffessor Aleksandre Volchek, professor 
Givi Gavardashvili will lecturing at the same faculty 
for public lectures – Environmental protection and 
problems of engineering ecology. 
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Givi Gavardashvili introduced to the hosts about 
achieves of water  management institute, fields, the 
problems of water and air erosion and 
bioengineering methods to suggest engieening-
ecology and bio-engineering methods against water 
and wind erossion. At the end of the presantation 
dean suggest to profesor Givi Gavardashvili 
lecturing at this theme. 

On 19-24 December 2016 proffesor Givi 
Gavardashvili was in the Bellaruss by his buissness 
trip for lecturing to the students of engineeing 
systems and ecology faculty of Brest state 
university.  

On 19 December held meeting to the dean of 
engineeing systems and ecology faculty, doctor of 
geogrpahy sciences, proffessor Aleksandre Volchek, 
which introduce to the rector of the university 
professor Petre Poita signed order about the invited 
and working plan for lectures, which has been 
approved by vice rector, proffessor Vladimer 
Dragan. Lecture course contain 16 academian hour. 
The teaching program have to be agreed with head 

of natural department of ecology faculty, technical 
sciences candidate, docent Oleg Meshik. 

The lctures held on 19-22 December in the state 
technical university of Brest on the theme : 
,,Environmental protection and engineering 
ecology», and  on 22 December held meeting to 
rector of Pushkin state university of Brest, doctor of 
teaching sciences, proffessor Ana Sender, who 
represented professor Givi Gavardashvili to dean of 
geography faculty, doctor of biological sciences, 
docent Irina Abramova and ask to proffessor Givi 
Gavardashvili lecturing on the theme  ,,The modern 
problem of environmental protection on the 
background of climate changes » After the 
conversation at the geography faculty held official 
meeting, which attanded dean of faculty, doctor of 
biological sciences, docent Oksana Griadunova and 
deputy dean in scientific field, geography science 
candidate, docent Tatiana Shelest, also doctor of 
geography-mineral sciences, professor Maksim 
Bogdasarovi. On 22-23 December 2016 professor 
Givi Gavardashvili had public lecture with 
geography and tourism specialists students, II-III-
IV-V courses students (Photo 52, 53).

The professional scientific practical work 
Since 2015 institute is actual involved in the 

Didi Jikhaishi Niko Nikoladze professional 
colleague of agroengineeing and food technologies. 
In the colleague accredited program in 2015 (head of 
program are doctor of technical sciences, professor 
Givi Gavardashvili, academian doctor of technic 
Zurab Lobzhanidze)- agricultural reclamation 
(agroreclamation, hydroreclamation), for lecturing 

will be sent collaborative of institute: doctor of 
technical sciences, professor Givi Gavardashvili, 
academian doctor of technic Zurab Lobzhanidze, 
senior specialist Erekle Kechkhoshvili, senior 
specialist, academian doctor of agriculture Jemal 
Kakhadze and academian doctor of agroengineering 
Maia Kikabidze. In 2016 training course graduated 
34 student.

THE DOCTORAL THESIS 

On 8 July 2016 at the building faculty of GTU 
held consider of doctoral thesis of Maka Guguchia 
PhD student of professor Givi Gavardashvili on the 
theme: ,,The research of combine drainage on the 
Colchis lowland to improvement of reclamation 

features of wetland soil-ground” and Maka 
Guguchia awarded by academian degree of 
agroengineering in agricultural reclamation (Photo
54, 55).

THE PARTICIPATION IN THE EXHIBITION  

On 17-25 September 2016 in the exibition 
centre of Tbilisi - ,,Expo Georgia », conduct festival 

exibition of science and innovations by organize of 
MInistry of education and sciences of Georgia. The 
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aim of the festival was highlight of scientific 
potential of country and sharing of international 
experience. At the festival took part director of 

institute, doctor of technical sciences, professor Givi 
Gavardashvili and collaboarators of institute (Photo
56).

THE WINNER GRANTS OF INSTITUTE IN 2016 

The scientific worker of natural disaster 
department of institute academian doctor of 
engineering sciences Marine Shavlakadze received 
grant of young scientists research of Shota Rustaveli 
National Scientific Foundation. 

On the base of institute master student of 
hydro technical faculty of GTU Nodar Kandelaki 
received grant of master students teaching-
researching project of Shota Rustaveli National 
Scientific Foundation. 

The scientific worker of natural disaster 
department of institute academian doctor of 
engineering sciences Marine Shavlakadze received 
short time individual travelling grant of Shota 
Rustaveli National Scientific Foundation. 

The scientific worker of department of 
environmental protection and engineering ecology of 
institute academian doctor of agro engineering Tamriko 
Supatashvili received short time individual traveling 
grant of Shota Rustaveli National Scientific Foundation. 

THE COLLABORATION MEMORANDUMS OF INSTITUTE 

On 1-10 March 2016 director of institute, 
professor Givi Gavardashvili was in his buissness 
trip in Riazan Kostichev state agrotechnical 
university, where held various important meeting. 
On 4 March 2016 signed collaboration 
memorandum between Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University and Kostichev state agro technology 
university of Riazan during the meeting to rector of 
Kostichev state agrotechnology university, doctor of 
technical sciences, professor Nikalai Bishov. 

     On 5 March 2016 in Moscow held meeting to 
director of scientific-research institute of 
hydrotechnical and reclamation of Russia, 
academian of Russian sciences academy, Mr, Boris 
Kizaev. They talked about scientist achieve of 
Tsotne Mirtskhulava in the reclamation and 
hydrotechnical construction directions and its 
researches joint continue.They has been received 
agreement about preparation of collaboration 
memorandums.  

     On 9-10 March 2016 in Moscow held 
meetings to dean of geography faculty of 
Lomonosov state university of Moscow, member of 
Russian academy of sciences, professor Sergey 
Dobroliubov, deputy dean of same faculty, professor 

Andrei Bredikhin and professor-teachers of faculty. 
They talked about future collaboration, which signed 
with official memorandum. 

On 5-12 June 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in Kaunas with invitation of 
Aleksandras Skuldinsk University. On 8 June 2016 
in Kaunas signed collaboration contract between 
institute of water resources and engineering of 
Aleksandras Skuldinsk University and Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University. The contract 
provides for exchange of young specialists and 
preparing of joint grant  project (Photo 57, 58).

On 16-22 August 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, professor Givi 
Gavardashvili was in his buissness trip in Bellarus. 
During the visit he met director of reclamation 
institute of Bellarus science academy, canididate of 
technical sciences, docent Nikoloz Vakhonin and 
director of water resources complex using scientific 
research institute Aleksandre Stankevich, where 
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signed memorandum between Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University and water resources complex using 
scientific research institute (Photo 59, 60).

On 7-8 November in the Tsotne Mirtskhulava 
Water Management Institute of Georgian Technical 
University were visitors from central china Normal 
University- professors: Yijin WU, Jing LUO and 
Yong ZHOU. During the meeting signed 
memorandum between Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University and Normal University of Central China 
(Photo 61, 62, 63).

On 12-20 November 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 

Georgian Technical University, professor Givi 
Gavardashvili was in his buissness trip in Bellarus in 
order to make scientific-education realationship. At 
the meeting was conversation about collaboration 
about exchange scientists-worker and PhD students, 
also preparation international joint grants.

        On 16 November held meeting with I vice 
rector of Brest state university, professor Viacheslav 
Dragan. They talked about implementation of 
modern scientific achieves in the teaching system 
and future collaboration. After verbal agreement 
prepared and singn collaboration memorandum 
between Tsotne Mirtskhulava Water Management 
Institute of Georgian Technical University and State 
University of Brest (Photo 64, 65).

      

EXPERT ACTIVITY 

On 1 January 2016 director of Tsotne 
Mirtskhulava Water Management Institute of Georgian 
Technical University, professor Givi Gavardashvili 
appoiented as expert of agriculture of the project 
,,Climate change at the local level-politics and action » 
by nomination of USAID (Photo 66).

In 2016 director of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 

University, professor Givi Gavardashvili appointed 
as a head of state expertise commission of 
Namakhvani dam influence at the environment.

In 2016 director of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, professor Givi Gavardashvili appointed 
as a erosion expert of Baku-Tbilisi_Jeihan and 
Baku-Tbilisi-Erzrum pipeline.

THE STATE WORKING MEETINGS 

Georgia
On 13 April 2016 held working meeting with 

senior academian-secretary of Georgian Science 
National Academy Irakli Jordania, which was about 
issues of the prot of Anaklia, town Lazika and 
independence economical zone. The meeting were 
attended director of Tsotne Mirtskhulava Water 
Management Institute of Georgian Technical 
University, professor Givi Gavardashvili with other 
known specialists of the field. Professor Givi 

Gavardashvili suggested about large scale laboratory 
for precise forecast  of  problems in order to study 
ecological condition of Black Sea Coastal Zone and 
Rivers Estuar, that supported scietists-specialists. At 
the end of meeting agreed, that Georgian Science 
National Academic will prepare letter to director of 
consortium winner in tender, Mamuka Khazaradze- 
with suggest Georgian scientists participation with 
other countries scientists.
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Abroad
On 2 June 2016 in Baku created international 

coalition ,,Stop-Metsamo” by participation of 
Azerbaijan, Armenia, Kazakhstan, Georgia, 
Bellarus, Ukaraine , Israel and other countries. 
During the conference head of Azerbaijan national 
ecological centre, Telman Zeinalov said, that atomic 
electro station of Metsamor is in the seismic active 
zone. Its exploitation deadline passed in 2006, which 
Armenia have been continued already 10 year. This 

poses a treat not only South Caucasia, whole World. 
The members of coalition signed at the apply to 
internation organizations and heads of state about 
demage of atomic electro station of Metsamor. 

The president I. Aliev initiative in Georgia have 
to create movement against to atomic elektro station 
build, which coordinator will be professor Givi 
Gvardashvili. It have to create working group, in 
which Georgian scientists. 

INTERVIEWS

On 22 September 2016 professor Givi 
Gavardashvili in Georgian Technical University 
interviews to I cannal information program 
,,Moambe”(18:45) about VI international scientific-
technical conference - ,, The modern problems of 
water management, environmental protection, 
architecture and construction” 

On 30 August 2016 in newspaper ,,Georgia 
TODAY » published article “New Manual for 

Melioration to Boost Agricultural Education and 
Agri-Business” (Photo 67).

On 16 July 2016 in the newspaper ,,Sakartvelos 
respublika » published article ,,Another recognition of 
Georgian scientists », which was about awarded to 
director of institute, professor Givi Gavardashvili in 
Poland, university of Wroclaw,by the silver medal and 
diploma for the contribution in the Georgian and 
Poland scientists during recent 10 years (Photo 68).

THE RECEIVED AWARDS AND SERTIFICATES 

The ministry of education and sciences of 
Georgia Tamar Sanikidze handed the honor order to 
head of natural disaster department of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, head of agro 
reclamation module of building faculty, academian 
dctor of geoghrapy sciences, assossiated professor 
Robert Diakonidze (Photo 69).

On 27-29 June 2016 director of institute, 
honorary professor of Normal University of central 
China, doctor of technical sciences, professor Givi 
Gavardashvili was in his buissness trip in Poland, 
city Wroclaw, in University of environmental 
protection and life sciences, where held international 
scientific seminar, which dedicated to 70 
annivarsary of director of building and engineering 
institute of same university, doctor of technical 
sciences, professor Erji Sobota and his scientific 

education activity 46 annivarsary. In the 
measurement took part scientists-specialist from 10 
countries.

At the seminar in university for honor in the 
Georgian and Poland sciences in recent 10 years 
(2006-2016) professor Givi Gavardashvili awarded 
with the highest award of Wroclaw environmental 
protection and life sciences of university – silver 
medal and diploma (Photo 70).

On 7-11 December 2016 director of Tsotne 
Mirtskhulava Water Management Institute of 
Georgian Technical University, doctor of technical 
sciences, professor Givi Gavardashvili was in 
Chestohova (Poland) at the  XVIII scientific-
technical conference, where G. Gavardashvili was 
awarded with order and diploma dedicated to 
building faculty 40 annivarsary by dean of civil 
building faculty Maciej Major (Photo 71, 72).
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5. statia Sedgenil unda iqnes Semdegi 

TanmimdevrobiT: 

samecniero mimarTuleba (marjvena 

zeda kuTxeSi); 

statiis saxelwodeba; 

avtoris (an avtorebis) saxeli, mamis 

saxeli da gvari, sakontaqto piris E-mail-
is miTiTebiT; 

organizaciis dasaxeleba, sadac Ses-

rulebulia naSromi, safosto misamarTis 

miTiTebiT;

Sesavali;

ZiriTadi nawili (kvlevis obieqti da 

meTodika);

daskvnebi da rekomendaciebi; 

gamoyenebuli literatura (ara ume-

tes 10-isa); 

anotacia (10_15 striqoni) 3 qarTul, 

rusul da inglisur) enaze; 

sakvanZo sityvebi (ara umetes 6-isa) 3 

(qarTul, rusul da inglisur) enaze. 

6.  gamoyenebuli literatura warmodge-

nili unda iqnes Semdegi TanmimdevrobiT: 

avtoris (avtorebis) gvari da inicialebi, 

Sromis dasaxeleba, krebulis an Jurnalis 

dasaxeleba da nomeri, gamocemis adgili 

(qalaqi), weli, gverdebi. gamoyenebuli li-

teraturis Tanmimdevroba unda Seesabame-

bodes statiis teqstSi miTiTebul citire-

bas;

7. gamosaqveyneblad dawunebuli statie-

bi avtorebs ar ubrundeba. 

259



CONTRIBUTIONS TO THE COLLECTED SCIENTIFIC PAPERS 
OF THE TS. MIRTSKHULAVA WATER MANAGEMENT INSTITUTE  

OF GEORGIAN TECHNICAL UNIVERSITY 

The main objective of collected papers is to 
favor the development of science and to publish the 
results and materials of studies and new 
achievements obtained by scientists and 
professionals.

The collected papers should include the 
following scientific directions: 

water management; 
hydraulic engineering and irrigation; 
hydrology and meteorology; 
environmental protection; 
safety and risk of hydraulic structures; 
construction; 
Earth sciences. 

Contributions to the collected scientific papers 
are as follows: 

1.Papers can be submitted in Georgian, Russian 
or English languages, no more than 10 pages. Paper 
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in the text; 

7. Rejected papers will not be returned to 
authors.
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